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THE   CHEMICAL    SOCIETY. 


ABSTRACTS    OF    CHEMICAL    PAPERS    PUBLISHED    IN 
BRITISH  AND  FOREIGN  JOURNALS. 

PART   II. 


General  and  Physical   Chemistry. 


Photometric  Measurements  with  the  Coloured  Bunsen 
Flame.  Ernst  Beckmann  and  Percy  Waentig  {Zeitsch.  physikcU. 
Chem.,  1909,  68,  385 — 439). — A  new  arrangement  for  supplying  salts 
to  a  flame,  which  gives  constant  and  readily  reproducible  results, 
is  described  and  figured.  A  salt  solution  is  allowed  to  drop  on  a  disk 
kept  in  rapid  rotation,  and  the  fine-spray  thus  produced  is  carried 
away  by  the  stream  of  gas,  drops  of  liquid  being  retained.  The 
different  factors  determining  the  properties  of  the  tlame,  more 
particularly  the  velocity  of  rotation  of  the  disk,  the  rate  of  supply  of 
the  salt  solution  and  of  the  gas,  can  be  varied  independently,  and  the 
effect  of  each  is  described  in  detail.  The  method  of  determining  the 
amount  of  salt  supplied  to  the  flame  depends  on  the  property  of 
the  silent  electric  discharge  in  condensing  dust  particles  ;  for  this 
purpose  the  gas  charged  with  salt  particles  is  passed  through  a 
Siemens'  ozone  tube,  and  the  salt  deposited  after  a  considerable  interval 
removed  and  weighed. 

The  effect  of  anions  on  the  intensity  of  the  flame  was  determined  by 
measurements  with  a  Kbnig-Martens-Griinbaum  photometer.  For  the 
alkali  metals,  the  salts  of  oxygen  acids  give  a  rather  more  intense 
flame  than  the  halogen  salts,  but  hydrogen  peroxide  does  not 
appreciably  increase  the  intensity.  As  regards  the  alkaline  earth 
metals,  the  intensity  for  the  halogen  salts  of  calcium  is  greater  than  for 
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the  salts  of  oxygen  acids,  but  barium  salts  show  the  converse 
behaviour.  In  the  case  of  strontium  and  lithium  salts,  change  of  the 
anion  alters  even  the  tint  of  the  flame. 

Foreign  salts,  including  both  those  which  colour  and  do  not  colour 
the  flame,  diminish  the  intensity  of  the  colour,  and  both  anion  and 
cation  seem  to  take  part  in  this  effect.  The  diminution  increases  with 
increasing  proportion  of  the  salt  added,  and  the  effect  appears  to 
be  the  greater  the  higher  the  equivalent  weight  of  the  cation. 

Accurate  measurements  have  been  made  on  the  relationship  between 
the  concentration  of  the  salt  solution  and  the  amount  of  salt  conveyed 
into  the  flame.  For  the  solution  of  a  single  salt,  the  ratio  between  the 
salt  sprayed  and  the  concentration  of  the  salt  solution  is  constant,  but 
for  mixtures  of  salts,  especially  in  concentrated  solution,  the  amount 
converted  into  spray  is  relatively  smaller.  According  to  Arrhenius 
(Abstr.,  1891,  5,  515)  and  Gouy  {Ann.  Chim.  Phys.,  1879,  [v],  18,  5), 
the  intensity  of  the  colour  in  the  flame  and  the  electrical  conductivity 
are  proportional  to  the  square  root  of  the  concentration  of  the  salt  in 
the  flame.  The  authors  find,  however,  that  these  laws  hold  only  for 
certain  salts  under  certain  definite  conditions.  On  the  other  hand,  the 
effect  of  the  anions  on  the  intensity  is  parallel  to  that  on  the  electrical 
conductivity,  and  there  is  doubtless  a  close  connexion  between 
luminosity  and  electrical  conductivity,  G.  S. 


Spectral  Analytical  Investigation  of  the  Glow  Light  at 
Points.  Hermann  von  Dechend  {Ann.  Physik,  1909,  [iv],  30, 
719 — 745). — The  spectra  of  the  glow  which  accompanies  electric 
discharge  between  points  have  been  investigated.  The  discharge  was 
allowed  to  take  place  between  platinum  and  aluminium  electrodes  in 
tubes  containing  different  gases. 

In  the  case  of  oxygen,  nitrogen,  and  chlorine,  the  point  discharge 
spectrum  is  similar  to  that  obtained  by  the  use  of  Geissler  tubes.  With 
nitrogen,  nitric  oxide,  and  air,  which  all  show  the  first  banded  spectrum 
of  nitrogen,  the  light  emission  is  not  confined  to  the  immediate  neigh- 
bourhood of  the  points,  but  is  spread  out  through  the  space  between  the 
electrodes.  Hydrogen  also  exhibits  a  second  luminous  region,  and  this 
takes  the  form  of  a  luminous  stream  of  negatively  charged  ions,  which 
are  emitted  from  the  cathode  in  a  direction  which  is  independent  of  the 
position  of  the  anode.  The  spectrum  of  this  luminous  stream  consists 
of  indistinct  lines  which  do  not  coincide  with  the  lines  of  any  known 
spectrum.  On  the  other  hand,  the  spectrum  of  the  glow  at  the  points 
consists  of  the  first  and  second  hydrogen  spectra. 

Observations  were  also  made  with  hydrogen  chloride,  methane, 
carbon  monoxide,  and  carbon  dioxide.  All  these  gases  are  decomposed 
by  the  point  discharge.  Hydrogen  chloride  shows  the  stronger  chlorine 
lines,  some  of  the  hydrogen  lines,  and  also  a  continuous  spectrum. 
Methane  exhibits  hydrogen  lines  and  the  Swan  spectrum.  Carbon 
monoxide  and  carbon  dioxide,  which  give  the  same  Geissler  tube 
spectrum,  behave  differently  in  the  case  of  point  discharge.  The  former 
shows  all  the  chief  bands  of  the  carbon  monoxide  spectrum,  whilst 
the  latter  only  gives  the  band  at  4123.  H.  M.  D. 
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Band  Spectra  of  Barium  and  Aluminium.  P.  E.  Lecoq  de 
BoiSBAUDKAN  (Compt.  rend.,  1909,  149,  899 — 903.  Compare  Trans., 
1909,  95,  279). — The  author  believes  that  the  bands  in  the  spectra  of 
salts  of  barium  and  aluminium  are  due  to  the  metals  (compare  Borsch, 
Abstr.,  1909,  ii,  775),  and  that  they  result  from  disturbances  of 
the  simpler  vibrations  which  are  predominant  at  high  temperatures. 
Certain  relations  which  hold  between  the  frequencies  of  the  right,  that 
is,  the  most  refrangible,  edges  of  the  bands  of  barium  and  aluminium 
are  also  developed.  T.  S.  P. 

Systems  of  Series  in  the  Spectra  of  Zinc,  Cadmium,  and 
Mercury.  Fhiedrich  Paschen  {Ann.  Physik,  1909,  [iv],  30, 
746 — 754). — An  examination  of  the  data  of  various  observers  shows 
that  the  spectra  of  zinc,  cadmium,  and  mercury  contain  three  series  of 
lines  which  are  analogous  to  those  found  in  the  spectrum  of  magnesium. 

H.  M.  D. 

Influence  of  Dilution  on  the  Colour  and  the  Absorption 
Spectra  of  Various  Permanganates.  John  E.  Porvis  {Proc. 
Camb.  Phil.  Soc,  1909,  15,  247 — 256). — The  author  has  compared  the 
photographs  of  the  absorption  spectra  of  aqueous  solutions  of  barium, 
zinc,  and  potassium  permanganate  containing  0"001  gram-molecule  per 
litre  and  of  solutions  prepared  from  these  by  diluting  30"8  and  62 
times  respectively.  The  freshly  prepared  solutions  exhibit  differences 
in  the  width  of  the  bands  and  also  in  the  amount  of  general  absorption, 
at  the  more  refrangible  end  of  the  spectrum.  On  keeping,  the  two 
series  of  diluted  solutions  exhibit  changes  in  colour  which  are 
accompanied  by  changes  in  the  width  of  the  bands  and  an  increase  in 
the  general  absorption.  In  the  case  of  the  most  dilute  series,  the 
brownish-yellow  colour  which  is  developed  is  attended  by  an  almost 
complete  obliteration  of  the  absorption  bands.  The  observed  changes 
take  place  whether  the  solutions  arc  insolated  or  kept  in  the  dark,  but 
the  rate  of  change  is  increased  by  light.  The  changes  in  colour  are 
supposed  to  be  due  to  a  decomposition  of  the  permanganate  ions  under 
the  intluence  of  the  solvent.  H.  M.  D. 

Relations  between  Constitution  and  Absorption  towards 
the  Violet  End  of  the  Spectrum  for  Solutions  of  certain 
Chromium  and  Iron  Salts.  Alfhed  Byk  and  H.  Jaffe  (Zeitsc/i. 
physikal  Chem.,  1909,  68,  323 — 356). — The  observations  were  made 
with  au  instrument  provided  with  quartz  len.ses  and  prisms,  and  the 
spectra  were  photographed.  The  limits  of  absorption  for  the  different 
solutions  are  given  in  tabular  form.  Most  of  the  chromium  salts  were 
used  in  dilutions  from  \  to  i',j  molar,  but  the  iron  salts  were  used  also 
in  much  greater  dilution. 

All  the  solutions  of  violet  chromium  salts  show  similar  absorption 
(absorption  band  461/i./ti  to  364*5/i/x;  beginning  of  complete  absorption 
about  260^/t  in  h  molar  solution),  which  is  therefore  due  to  the 
chromium  ion.  The  band  becomes  narrower  with  increasing  dilution. 
Slight  deviations  with  the  nitrate  are  doubtles-s  due  to  the  absorption 


of  the  NO3'  ion. 
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In  solutions  of  green,  complex  chromium  salts  the  absorption  band 
and  the  limit  of  complete  absorption  are  both  shifted  towards  the  red 
end  of  the  spectrum.  Each  solution  has,  however,  its  own  individual 
spectrum,  and  the  more  completely  the  electrons  are  displaced  by 
radicles  the  greater  is  the  displacement  towards  the  red  end.  For  the 
influence  of  acids  (added  to  the  green  solutions)  on  the  spectra,  which  is 
somewhat  complicated,  the  original  paper  must  be  consulted. 

Neutral  concentrated  solutions  of  ferric  alum  and  of  ferric  nitrate 
are  reddish-brown,  the  corresponding  solutions  of  ferric  chloride  are 
yellowish-brown,  and  there  are  corresponding  differences  in  the 
absorption  spectra.  Hydrochloric  acid  darkens  the  colour  of  ferric 
chloride  solutions,  probably  owing  to  the  formation  of  the  complex 
FeClg,  which  has  greater  absorbing  power  than  the  ion  Fe"*.  The 
addition  of  sulphuric  acid  lightens  the  colour  of  iron  alum,  a  result 
probably  connected  with  diminution  of  hydrolysis.  In  very  dilute 
solutions,  on  the  other  hand,  the  addition  of  sulphuric  acid  increases 
the  absorption,  probably  owing  to  the  change  of  Fe"*  ions  to  complex 
ions.  Ferric  chloride  has  greater  absorption  than  the  fluoride, 
corresponding  with  the  greater  weight  of  the  chlorine  atoms. 

With  increasing  dilution,  ferrous  salts  show  more  distinctly  the 
absorption  characteristic  of  Fe"  ions. 

For  all  the  salts  examined,  non-ionised  chlorides  have  greater 
absorbing  power  than  the  corresponding  sulphates.  G.  S. 

Relationship  between  the  Colour  and  Constitution  of 
Unsaturated  Ketones  and  their  Salts.  Hans  Stobbe,  Richard 
Haertel,  and  Siegfried  Seydel  {Annalen^  1909,  370,  93 — 99, 
99—129,   129— 141).— See  this  vol.,  i,  43,  45. 

Polychroism  of  Artificially  Coloured  Crystals.  Paul 
Gaubert  {Comj>t.  rend.,  1909,  149,  1004—1006). — The  author  has 
previously  shown  that  artificially  coloured  crystals  may  be  polychoic, 
and  that  they  may  be  divided  into  two  classes.  In  the  first  class  the 
colouring  matter  is  in  a  state  of  solution  in  the  crystals,  whilst  in  the 
second  class  it  exists  in  the  form  of  crystals,  the  orientation  of  which 
may  be  different  from  that  of  the  crystal  occluding  them.  Lehmann 
has  put  forward  the  idea  that  there  is  a  relation  between  the  intensity 
of  the  polychroism  and  the  double  refraction  of  a  coloured  crystal. 
The  author  shows  that  this  only  holds  for  crystals  belonging  to  the 
first  class.  In  crystals  ofiphthalic  acid,  meconic  acid,  carbamide  nitrate, 
carbamide  oxalate,  phloridzin,  and  chrysotile,  coloured  by  methylene- 
blue,  which  belong.to  the  first  class,  the  differences  between  the  amounts 
of  light  absorption  in  the  two  optical  axes  increase  with  the  amount  of 
double  refraction. 

Crystals,  such  as  lead  nitrate  and  barium  nitrate,  when  coloured 
with  methylene-blue  belong  to  the  second  class.  They  show  an 
intense  polychroism,  although  they  are  only  very  feebly  doubly 
refracting. 

The  connexion  between  polychroism  and  double  refraction,  as 
indicated  above,  may  be  used  to  classify  other  coloured  crystals. 

T.  S.  P. 


GENERAL    AND    PHYSICAL   CHEMISTRY.  ii.    5 

Luminescence  Phenomena  in  Certain  Organic  Com- 
pounds. Alfredo  Pochettixo  (Atti  R.  Accad.  Lincei,  1909,  [v], 
18,  ii,  358 — 365). — It  is  stated  in  the  text-books  that  no 
phosphorescent  liquid  is  known,  with  the  possible  exception  of  liquid 
oxygen.  But  the  author  has  shown  previously  (ibid.,  1905,  [v],  14, 
ii,  222)  that  the  mineral  oil  usually  employed  in  Geryk  pumps  (which 
in  ordinary  light  exhibits  a  marked  greenish-yellow  fluorescence) 
gives  under  the  influence  of  cathode  rays  a  vivid  dark  blue 
luminescence,  which  disappears  sensibly  at  the  same  time  as  the 
excitation  ceases  ;  similar  luminiscence  is  obtained  with  the  oil  after 
solidification  at  the  temperature  of  liquid  air,  but  in  this  case  it 
persists  five  to  ten  seconds  after  the  cessation  of  the  cathode  rays. 
The  influence  of  the  state  of  aggregation  on  the  luminescence  is  also 
shown  by  ordinary  wax,  which,  when  solid,  exhibits  a  pale 
yellowish-sky-blue,  and,  when  liquid,  a  dark  blue,  cathodic 
luminescence. 

The  luminescence  effects  of  anthracene,  phenanthrene,  fluorene,  and 
ret^ne  were  studied  in  four  tubes  :  (1)  a  cathode  ray  tube,  (2)  an 
anode  ray  tube,  (3)  a  horizontal  tube  with  symmetrical  plane  electrodes, 
and  (4)  a  tube  in  which  the  distance  between  substance  and  cathode 
can  be  varied,  the  change  of  state  being  effected  by  the  thermal  action 
of  the  cathode  rays  themselves. 

Also  in  tube  (I)  the  following  substances,  all  capable  of  exhibiting 
ordinary  fluorescence  in  suitable  solutions,  were  examined  :  alizarin, 
phthalic  anhydride,  anthranilic  acid,  rhodamine,  a-  and  /3-naphthyl- 
amines,  a-  and  ^-naphthols,  phthalimide,  euphosphine,  amino- 
naphtholdisulphonic  acid,  y3-naphthol-)8-sulphonic  acid,  vaselin,  and 
naphthalene. 

The  luminescence  emitted  by  the  monoclinic  laminae  of  anthracene 
or  phenanthrene,  or  by  the  trimetric  prisms  of  phthalic  anhydride  or 
a-naphthylamine,  shows  no  appreciable  polarisation.  The  behaviour  of 
the  above  substances  in  the  vacuum  tubes  indicates  that  with  most  of 
them  the  state  of  aggregation  exerts  a  marked  influence  on  the  colour 
of  the  cathodic  luminescence,  the  colour  changing  at  the  moment 
of  fusion  and  changing  again  to  the  original  one  on  re-solidification. 
Then,  too,  certain  of  the  substances  are  luminescent  only  when 
either  liquid  or  solid.  The  changes  of  colour  as  the  degree  of 
evacuation  is  increased  are  also  discussed.  T.  H.  P. 

Phosphorescence  of  some  Inorganic  Salts.  John  Anderson 
Wilkinson-  (J.  Physical  Chem.,  1909, 13,  691— 728).— Experiments  are 
described  which  show  the  existence  of  a  relationship  between 
phosphorescence  and  chemical  action.  When  aqueous  solutions  of 
chlorides,  bromides,  iodides,  and  sulphates  are  electrolysed  with  anodes 
of  copper,  mercury,  silver,  cadmium,  zinc,  potassium,  and  sodium,  the 
salt  formation  at  the  anode  is  in  many  cases  accompanied  by  the 
emission  of  light,  the  colour  of  which  in  most  cases  resemblen  that 
of  the  fluorescent  and  phosphorescent  light  emitted  under  the  influence 
of  cathode  rays. 

Similar  luminous  effects  are  also  obtained  when  the  metals  enter 
into   direct  combination   with    the    halogens   or   oxygen  at  elevated 
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temperatures.  In  the  case  of  sodium  and  potassium,  the  colour  of  the 
light  emitted  varies  with  the  rate  of  combination.  The  colour  of  the 
phosphorescent  light  corresponds  with  that  emitted  when  slow 
combination  takes  place. 

Certain  salts,  said  to  be  phosphorescent,  were  found  not  to  be  so 
when  pure,  but  phosphorescence  could  be  induced  by  the  addition  of 
small  quantities  of  other  salts.  Sodium  peroxide  shows  fluorescence 
and  phosphorescence  under  the  action  of  cathode  rays  if  a  good 
vacuum  is  maintained.  The  fluorescence  of  aluminium  oxide 
under  the  same  conditions  is  traced  to  the  presence  of  sodium 
in  the  form  of  peroxide  or  the  aluminate.  H.  M.  D. 

Electrical  Behaviour  of  Fluorescing  Iodine  Vapour.  R. 
Whiddington  (Proc.  Camb.  Phil.  Soc,  1909,  15,  189). — A  beam  from 
an  arc  light  was  focussed  on  iodine  vapour  between  two  copper 
electrodes.  Although  fluorescence  was  plainly  visible,  no  trace  of 
ionisation  could  be  detected  even  when  the  applied  electric  field  was 
almost  sufiicient  to  produce  discharge.  The  experiment  shows  that 
fluorescence  is  not  necessarily  accompanied  by  ionisation. 

H.  M.  D. 

Optical  Activity  of  the  Asymmetric  Atom.  A.  E.  Everest 
{Chem..  Neios,  1909,  100,  295).— Perkin,  Pope,  and  Wallach  have 
recently  resolved  1 -methyl- A'^-c2/c^ohexylidene-4-acetic  acid  into  two 
enantiomorphous  forms,  and  claim  that  in  this  case  optical  activity  is 
due  to  enantiomorphous,  molecular  configuration  and  not  to  the 
presence  of  an  asymmetric  atom  (Trans.,  1909,  95,  1789).  The  author 
contends  that  the  carbon  atom  numbered  1  in  the  formula  given  in 
the  original  paper  (loc.  cit.,  1792)  is  asymmetric  by  reason  of  its 
position  in  relation  to  the  H-  and  -COgH  groups  marked  c  and  d 
respectively  in  the  same  formula.  j9-Methylc?/c^ohexylcarboxyIic  acid 
at  first  sight  appears  to  contain  two  asymmetric  carbon  atoms,  as  here 
defined,  but  this  apparent  analogy  disappears  when  it  is  remembered 
that  the  -H  and  COgH-  groups  (and  also  the  -H  and  -CHg  groups 
occupying  similar  positions  in  relation  to  the  carbon  atom  marked  4) 
in  the  original  formula  (loc.  cit.)  in  this  case  are  in  a  plane  at  right 
angles  to  the  ring.  T.  A.  H. 

Attempts  at  Asymmetric  Synthesis  by  naeans  of  Circularly- 
polarised  Light.  Maurice  Padoa  (Atti  R.  Accad.  Lincei,  1909,  [v], 
18,  ii,  390 — 392). — The  action  of  bromine  on  a  carbon  disulphide 
solution  of  angelic  acid  under  the  influence  of  circularly-polarised 
light  yields  only  optically  inactive  products  (compare  Wislicenus, 
Abstr.,  1893,  i,  135,  455  ;  Cotton,  Abstr.,  1909,  ii,  278).      T.  H.  P. 

Photochemical  Action.  II.  Emil  Warburg  (Per.  Deut. 
physikal.  Ges.,  1909,  654—660.  Compare  ibid.,  1907,  753).— The 
transformability  of  radiant  energy  is  considered  with  reference  to  a 
gas  which  is  photochemically  sensitive,  and  in  which  the  photochemical 
change  can  also  be  brought  about  by  a  change  of  temperature.  If  7\ 
and   T^  denote   respectively   the   temperature  of   the  gas   and   that 
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corresponding  with  the  incident  radiation,  T^  the  temperature  corre- 
sponding with  the  shift  of  the  equilibrium  between  the  gas  and  its 
products  of  dissociation  consequent  on  the  absorption  of  the  radiant 
energy,  Q.^  the  amount  of  energy  absorbed,  and  q  the  heat  of  formation 
of  the  gas  from  its  dissociation  products,  then  it  is  shown  that 
qj T^-  Q.-,jT^  +  {Q.2- q)l T.>S>.  If  the  whole  of  the  absorbed  energy  is 
used  up  in  the  chemical  transformation,  then  Q.-,  =  q  and  T^<T^. 
According  to  this  relationship,  the  chemical  decomposition  of  the 
photochemically  sensitive  gas  reaches  a  limit  when  the  change  in  the 
concentration  of  the  products  of  dissociation  has  reached  a  point  which 
corresponds  with  the  temperature  of  the  incident  radiation.  The 
application  of  the  deduced  relationship  to  the  dissociation  of  carbon 
dioxide  and  the  conversion  of  oxygen  into  ozone  is  considered. 

H.  M.  D. 

Apparatus  for  Measuring  Radioactivity.  Bela  Szilard 
{Compt.  rend.,  1909, 149,  912— 914).— The  gold  leaf  of  the  electroscope 
is  replaced  by  a  steel  needle,  mounted  horizontally.  The  needle  is 
magnetised,  and  in  the  zero  position  it  lies  in  the  magnetic  meridian. 
When  in  this  position  it  is  encased  by  a  metallic  ribbon,  with  which  it 
is  connected  electrically.  The  whole  is  mounted  in  a  box  fitted  with 
a  plate  and  ring  of  soft  iron,  in  order  to  screen  the  needle  from  external 
influences.  The  deviation  of  the  needle  is  a  measure  of  the  charge 
given  tp  the  system  when,  for  example,  a  radioactive  substance  is 
introduced  into  the  box.     The  whole  apparatus  is  portable. 

T.  S.  P. 

The  Scattering  of  the  yS-Rays  of  Radium.  John  P.  V.  Madsen 
{Pkil.  Mag.,  1909,  [vi],  18,  909—915.  Compare  Crowther,  Abstr., 
1908,  ii,  247). — These  results  confirm  the  experiments  of  Crowther 
with  the  ;8-rays  of  uranium.  The  scattering  of  the  )3-rays  of  radium 
by  thin  films  of  material  has  been  found  to  be  unsymmetrical  about  a 
plane  at  right  angles  to  the  direction  of  the  radiation,  more  emerging 
in  the  original  direction  than  are  returned.  Gold  turns  back  a 
greater  proportion  of  the  scattered  radiation  than  aluminium.  The 
emergent  scattered  radiation  attains  a  maximum  with  0'013  cm. 
aluminium  and  00008  cm.  gold.  There  is  thus  a  close  parallel 
between  the  scattering  of  /8-  and  y-rays  (Madsen,  Abstr.,  1909,  ii, 
365),  which  is  in  support  of  Bragg's  discrete  or  neutral-pair  theory  of 
the  y-rays.  The  results  of  McClelland  on  secondary  jS-rays  (Abstr., 
1908,  ii,  651)  are  regarded  as  explicable  without  the  need  of  supposin;^ 
that  there  exists  a  true  secondary  radiation  proceeding  from  the  atom 
affected  by  incident  )3-rays.  F.  S. 

Passage  of  /8-Rays  through  Matter.  Heinrich  \V.  Schmidt 
{Physikal.  Zeitsch.,  1909,  10,  929— 948).— Experiments  have  been 
made  to  determine  whether  the  absorption  of  ^-rays  takes  place  exactly 
according  to  an  exponential  law.  In  order  that  this  may  be  the  case, 
it  is  necessary  that  the  penetrating  power  of  homogeneous  /8-rays 
should  be  constant  and  independent  of  the  thickness  of  matter 
traversed. 
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Measurements  were  made  on  the  /?-rays  emitted  by  radium-£^ 
and  by  uranium-X.  These  were  allowed  to  fall  on  metal  plates,  and 
the  penetrating  power  of  the  incidence  and  emergence  radiation  was 
compared. 

From  the  experimental  results,  the  conclusion  is  drawn  that  /8-rays 
experience  a  slight  diminution  in  velocity  in  their  passage  through 
matter.  The  magnitude  of  this  diminution  increases  as  the  atomic 
weight  of  the  traversed  substance  decreases.  It  also  increases  with 
the  extent  to  which  the  y8-rays  are  diverted  from  their  original 
direction  of  movement.  In  accordance  with  this,  it  is  found  that  for 
thin  layers  of  material,  the  amount  of  transmitted  ^-radiation 
diminishes  more  quickly  than  corresponds  with  an  exponential  law. 
This  is  equivalent  to  a  diminution  in  the  penetrating  power  as 
the  thickness  of  the  absorbing  material  increases. 

In  addition  to  various  metals,  the  absorption  of  the  ^-rays  in  gases 
was  also  examined.  In  comparison  with  air,  hydrogen  is  found  to  be 
very  highly  ionised  by  the  /3-rays.  This  is  in  agreement  with  the 
general  result  that  elements  of  low  atomic  weight  have  a  relatively 
large  absorption  capacity.  H.  M.  D. 

Law  of  Absorption  of  the  /3-Ra.ya.  Otto  Hahn  and  Lisb 
Meitner  {Physikal.  Zeitsch.,  1909,  10,  948 — 950). — The  conclusions 
drawn  by  Wilson  (Proc.  Roy.  Soc,  1909,  A,  82,  612)  from  an  investiga- 
tion of  the  absorption  of  homogeneous  (3-va,ys  are  opposed  to  the 
results  obtained  by  the  authors  in  similar  measurements.  A  critical 
examination  of  the  experimental  arrangement  adopted  by  Wilson 
shows  that  the  rays  examined  were  not  homogeneous,  and  that  bis 
conclusions  are  therefore  untenable.  H.  M.  D. 

Phenomena  of  JT-Ray  Transmission.  Charles  G.  Barkla 
(Proc.  Camh.  Phil.  Soc,  1909,  15,  257— 268).— The  relationships 
between  the  various  phenomena  which  accompany  the  transmission  of 
Rontgen  rays  are  discussed.  It  is  shown  that  there  is  an  intimate 
connexion  between  the  absorption  of  the  primary  radiation  in  a 
substance,  the  ionisation  in  the  absorbing  substance  (when  in  the 
gaseous  state),  and  the  intensity  of  the  secondary  radiation  from  the 
absorbing  substance.  These  are  periodic  functions  of  the  penetrating 
power  of  the  primary  radiation,  the  three  rising  and  falling  together. 
The  periodicity  in  intensity  of  the  secondary  radiation  is  not  one 
of  intensity  alone,  for  each  fresh  period  brings  a  characteristic 
radiation  of  different  penetrating  power.  H.  M.  D. 

Alteration  in  the  Colour  of  the  Diamond  under  the  Action 
of  Various  Physical  Agents.  Paul  Sacehdote  (Compt.  rend., 
1909,  149,  993—994.  Compare  Abstr.,  1906,  ii,  863  ;  1907,  ii,  956). 
— Dianionds  varying  in  colour  from  colourless  to  a  greenish-yellow 
have  been  submitted  successively  to  the  action  of  A'-rays,  cathode 
rays,  and-a  temperature  of  300 — 400°.  The  duration  of  the  experiments 
varied  from  some  minutes  to  a  few  days. 

A'-rays  have  no  sensible  effect  on  the  colour.  Cathode  rays  gradu- 
ally deepen  the  initial  colour  (colourless  diamonds  become  coloured) 
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through  a  wine-red  to  a  moi'e  or  less  deep  brown,  depending  on  the 
time  of  action.  The  colours  so  obtained  seem  to  be  stable,  since 
diamonds  so  coloured  have  been  kept  for  a  year  or  so. 

Exposure  to  a  temperature  of  300 — 400°  rapidly  converts  the 
diamond  to  its  original  colour.  T.  S.  P. 

Influence  of  Radium  X-Rays  and  Cathode  Rays  on 
Various  Precious  Stones.  Andke  Meyere  (Compt.  rend.,  1909, 
149,  994 — 995). — Diamonds  and  different  varieties  of  corundum 
(sapphire,  white  sapphire,  ruby)  have  been  submitted  to  the  action  of 
^-rays,  cathode  rays,  and  of  radium.  In  some  cases  the  stones  were 
placed  outside  the  X-ray  tube  ;  in  other  cases  they  were  submitted  to 
the  action  of  JT-rays  and  cathode  rays  by  being  placed  inside  the 
tube.  For  the  electrodes  of  the  tubes,  different  combinations  of 
copper,  nickel,  aluminium,  and  platinum  were  used,  and  in  all  experi- 
ments the  vacuum  in  the  tube  was  maintained  by  the  continuous 
working  of  a  mercury  pump.  In  some  experiments  the  current  was 
only  passed  at  intervals  of  some  seconds,  in  order  to  avoid  heating 
the  stones. 

In  all  cases  the  corundums  and  diamond  become  more  or  less  brown 
in  colour  (compare  preceding  abstract).  T.  S.  P. 

Influence  of  Radium  Rays  on  the  Coloration  of  Sanidin, 
Zircon,  and  Quartz.  Crystalline  Form  of  the  Zircon  in 
Sanidinite  from  the  Laacher  See.  R.  Bhauns  {Centr.  Min.,  1909, 
23,  721 — 728). — Observations  are  recorded  which  show  that  certain 
naturally  colourless  forms  of  zircon  are  coloured  when  subjected  to 
the  action  of  radium.  A  similar  effect  is  also  found  in  the  case  of 
certain  coloured  varieties  of  zircon  and  quartz  which  have  been 
decolorised  by  heating.  On  the  other  hand,  colourless  zircon  from 
Pfitsch  and  colourless  quartz  are  unacted  on  by  radium.  The  colour 
effects  are  attributed  to  the  presence  in  the  minerals  of  foreign  sub- 
stances which  are  acted  on  by  radium  rays.  Crystallographic  measure- 
ments of  two  forms  of  zircon  occurring  in  the  sanidinite  of  the 
Laacher  See  are  recorded.  H.  M.  D. 

Accumulation  of  Helium  in  Geological  Time.  II.  Robert 
J.  Stbutt  (Proc.  Roy.  Soc,  1909,  A,  83,  96—99.  Compare  Abstr., 
1908,  ii,  922). — The  amount  of  helium  in  ironstones  from  various 
localities  has  been  determined.  The  results  are  given  in  terms  of  the 
"  helium  ratio,"  which  expresses  the  amount  of  helium  in  c.c.  per  gram 
of  total  equivalent  uranium  oxide.  It  is  found  that  one  gram  of 
thoria  is  equivalent  to  0'203  gram  of  uranium  oxide  so  far  as  the 
production  of  helium  is  concerned,  and  the  expression  "  total  equiva- 
lent uranium  oxide "  represents  therefore  the  quantity  of  uraDium 
oxide  plus  0*203  time  the  quantity  of  thoria  in  a  mineral.  The 
helium  ratio  thus  defined  is  found  to  vary  from  076  to  13*3. 

With  regard  to  the  rate  of  formation  of  helium  from  the  uranium 
and  thorium  series  of  substances,  direct  measurements  have  given 
10  4  X  10-''  c.c.  per  gram  of  uranium  oxide  per  annum.  This  is  in 
good    agreement    with    Rutherford'^    indirectly  obtained    value   of 
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9'13  X  10-^  c.c.  No  accurate  value  has  yet  been  obtained  for  the 
thorium  series,  but  the  rate  is  certainly  smaller  than  in  the  case  of 
uranium.  H.  M.  D. 

The  Relation  between  Uranium  and  Radium.  IV.  Feedebick 
SoDDY  {Phil.  Mag.,  1909,  [vi],  18,  846—858.  Compare  Abstr.,  1908, 
ii,  919). — The  three  uranium  solutions  purified  by  Mackenzie  in 
1905-1906  have  all  shown  during  the  past  year  an  increase  in  the 
quantity  of  radium  present.  The  methods  of  measuring  the  radium 
have  been  improved  in  detail,  and  are  now  accurate  to  about  10~i2 
gram.  The  rate  of  growth  of  radium  in  all  three  solutions  has  been 
proportional  to  the  square  of  the  time  since  purification.  In  the 
oldest  solution,  containing  250  grams  of  uranium,  the  radium  in  the 
last  year  has  increased  from  19'6  to  i«24*3  (  x  10"^^  grams).  The 
period  of  average  life  of  the  intermediate  substance  (ionium)  is 
calculated  to  be  18,500  years,  assuming  there  is  only  one.  The 
existence  of  a  new  relatively  short-lived  intermediate  product  in  the 
series  is  indicated,  retarding  still  further  the  rate  of  growth  of  radium 
initially.  Such  a  substance,  if  it  exists,  would  reduce  the  period 
above  referred  to,  which  is  therefore  a  maximum  estimate.         F.  S. 

The  Rays  and  Products  of  Uranium-X  Frederick  Soddy 
{Phil.  Mag.,  1909,  [vi],  18,  858—865.  Compare  Abstr.,  1909,  ii,  459, 
460). — On  the  view  that  the  direct  parent  of  radium  is  the  direct 
product  of  uranium-JT,  powerful  preparations  of  the  latter  should 
develop  a  feeble  a-radiation  as  the  uranium-X  disintegrates  and  its 
)3-radiation  decays.  From  the  maximum  period  of  the  parent  of 
radium  (compare  preceding  abstract)  it  is  calculated  that  the 
uranium-X  in  equilibrium  with  1  kilogram  of  uranium  should  give  a 
product  having  the  a-activity  of  2  mg.  of  uranium.  This  it  has  been 
now  shown  not  to  do.  Measurements  of  the  a-activity  of  several 
preparations  of  uranium-X,  prepared  from  50  kilos,  of  uranyl  nitrate, 
in  an  intense  magnetic  field  in  hydrogen  to  minimise  the  powerful  ^-radi- 
ation, have  shown  in  all  the  presence  of  a  constant  feeble  a-radiation 
from  the  start,  due  apparently  to  a  substance  genetically  unconnected 
with  uraniumX,  but  separated  with  it  (possibly  ionium).  The 
earlier  observations  of  a  rapid  growth  of  a-rays  (Abstr.,  1909,  ii,  460) 
have  not  since  been  confirmed  by  more  perfect  methods  and  are 
rejected.  The  conclusion  arrived  at  is  that  the  direct  parent  of 
radium  cannot  be  the  dix'ect  product  of  uraniumX,  and  it  is  doubtful 
whether  it  can  be  a  product  at  all.  The  diflficultly  deviable  )8-radi- 
ation  of  uranium-X  appears  to  resemble  ordinary  /3-rays,  but 
shows  an  anomalous  behaviour  in  certain  respects.  F.  S. 

Experimental  Study  of  the  Large  Ions  in  the  Air.  S.  G. 
LuSKY  (/.  Roy.  Soc.  New  South  Wales,  1909,  43,  55 — 60). — Measure- 
ments have  been  made  of  tho  mobility  of  the  slowly-moving  ions 
which  are  present  in  tlie  air,  and  also  of  the  removal  of  those  ions 
under  the  influence  of  drying  agents  and  the  rate  at  wliich  they  are 
reproduced.  The  apparatus  is  similar  to  that  described  previously 
by  Zeleny.     The  number  of  the  large  ions,  as  well  as  of  the  small 
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ions,  is  considerably  reduced  when  the  air  is  passed  over  calcium 
chloride  or  phosphoric  oxide  before  it  enters  the  testing  apparatus. 
The  reduction  amounts  to  50%  when  the  air  is  dried  as  completely  as 
possible  by  passing  over  a  sufficiently  long  column  of  phosphoric  oxide. 
If  the  large  ions  are  completely  removed  by  an  electric  field,  it  is  found 
that  an  interval  of  about  twenty-two  minutes  elapses  before  the 
number  of  ions  in  unit  volume  attains  its  original  value. 

H.  M.  D. 

Mobility  of  the  Large  Ions  in  the  Air.  James  A.  Pollock 
{J.  Roy.  Soc.  New  South  Wales,  1909,  43, .61 — 68.  Compare  preceding 
abstract). — The  mobility  of  the  slowly-moving  ions  in  the  air  is  found 
to  depend  on  the  amount  of  moisture  present.  When  the  amount  of 
moisture  is  altered  to  a  considerable  extent,  an  interval  of  several 
minutes  elapses  before  the  ions  are  in  equilibrium  with  the  new  vaf)our- 
pressure  conditions.  H.  M.  D. 

lonisation  in  Various  Gases.  E.  Pakr  Metcalfe  {Phil.  Mag., 
1909,  [vi],  18,  878 — 889) — In  order  to  ascertain  whether  the  ionisa- 
tion  produced  in  different  gases  can  be  represented  as  the  sum  of  the 
ionisations  contributed  by  the  atoms  composing  the  molecules,  experi- 
ments have  been  made  on  gases  representing  series  of  compounds 
containing  the  same  two  elements.  The  a-radiation  from  thin  layers 
of  uranium  oxide  was  used  as  the  ionising  agent.  The  pressure  of  the 
different  gases  in  the  ionisation  chamber  was  adjusted  so  that  the 
stopping-power  for  the  a-rays  was  approximately  the  same  in  every 
case. 

For  hydrogen,  methane,  ethane,  propane,  butane,  and  pentane,  the 
relationship  between  the  molecular  ionisation  and  chemical  composition 
is  such  that  the  addition  of  CHg  to  the  molecule  increases  the  molecular 
ionisation  by  an  approximately  constant  amount,  0-92.  Deducting  0'23 
as  the  contribution  of  the  two  atoms  of  hydrogen,  the  value  for  carbon 
is  found  to  be  0  69.  This  is  very  nearly  the  same  as  the  value  obtained 
for  carbon  from  the  series  :  methyl,  ethyl,  and  butyl  alcohols.  On  the 
other  hand,  the  series  oxygen,  carbon  dioxide,  carbon  monoxide 
yields  for  carbon  the  value  0'42.  No  simple  additive  relationship  is 
evident  in  the  series  oxygen,  nitric  oxide,  nitrous  oxide. 

From  the  results  the  conclusion  is  drawn  that  the  contribution  of 
an  atom  to  the  molecular  ionisation  is  not  constant,  although  for  series 
of  related  compounds  an  additive  law  appears  to  be  closely  followed 
in  some  cases.  H.  M.  D. 

Chemical  Reactions  and  the  lonisation  of  Qases.  Maurick 
DE  Bboglie  and  L.  Brizard  (Compt.  rend.,  1909,  149,  923 — 924). — 
Previous  experiments  of  the  authors  have  led  them  to  the  conclusion 
that  the  ionisation  of  a  gas  produced  in  a  chemical  reaction,  or  of  a 
gas  in  which  a  reaction  takes  place,  is  not  due  to  the  chemical  reaction 
itself,  but  to  other  causes  (compare  Abstr.,  1909,  ii,  637).  Reboul 
(ibid.,  ii,  718)  has  found,  however,  that  air  containing  the  fumes  of 
ammonium  chloride,  formed  by  the  combination  of  ammonia  and 
hydrogen  chloride,  is  ionised  to  a  considerable  extent ;  also  that  the 
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oxidation  of  a  freshly-cut  surface  of  sodium  or  of  aluminium  amalgam, 
or  the  formation  of  nitrous  fumes,  gives  rise  to  conducting  gases. 
The  authors  have  repeated  Reboul's  experiments,  taking  great  care  to 
eliminate  disturbing  causes  which  would  give  rise  to  conduction,  and 
find  that  under  these  conditions  no  gaseous  ionisation  takes  place. 

T.  S.  P. 

Dielectric  Constants  of  the  Halogen  Hydrides.  Oscar  C. 
ScHAEFER  and  Herman  Schlundt  (/.  Physical  Chem.,  1909,  13, 
669 — 672). — The  dielectric  constants  of  the  liquid  halogen  hydrides 
were  determined  by  Drude's  method  at  two  different  temperatures 
with  the  following  results :  Hydrogen  chloride,  4'60  and  8"85  at 
27-7°  and  -90°;  hydrogen  bromide,  3-82  and  6-29  at  247°  and  -80°; 
hydrogen  iodide,  2-90  and  2-88  at  21-7°  and  -50°.  Solid  hydrogen 
iodide  gave  395  at  -70°,  and  solid  hydrogen  cyanide,  2*4  and  3*05  at 
-  25°  and  -  70°  respectively. 

The  low  values  of  the  dielectric  constant  are  anomalous  in  view  of 
the  fact  that  the  liquid  halogen  hydrides  yield  solutions  of  high 
conducting  power  when  certain  organic  acids  and  alcohols  are  dissolved 
in  them.  The  conclusion  seems  inevitable  that  other  factors  besides  the 
dielectric  constant  must  be  considered  in  estimating  the  ionising  power 
of  solvents. 

On  solidification,  hydrogen  iodide  shows  an  increase  in  dielectric 
capacity,  whereas  hydrogen  cyanide  shows  a  large  decrease,  the  value 
for  the  liquid  being  about  100.  H.  M.  D. 

Relation  between  Composition  and  Conductivity  in  Solu- 
tions of  Meta-  and  Ortho-phosphoric  Acids.  Edmund  B.  R. 
Prideaux  {Trans.  Faraday  Soc,  1909,  5,  37 — 44). — The  question  as 
to  what  happens  when  vitreous  meta-phosphoric  acid  or  phosphoric 
oxide  is  dissolved  in  water  has  been  studied  by  different  investigators, 
and  a  review  of  the  evidence  shows  that  probably  pyrophosphoric  acid 
is  not  formed  as  an  intermediate  product.  A  consideration  of  the 
results  of  Sabatier  {Ann.  Chim.  Fhys.,  1899,  [vi],  18,  409)  led  the 
author  to  the  conclusion  that  the  process  is  mainly  one  of  hydration, 
and  it  was  thought  that  a  study  of  the  electrical  conductivity  of 
the  changing  solution  would  throw  light  on  the  subject. 

The  aqueous  acid  was  prepared  by  adding  pure  phosphoric  oxide 
to  cold  water,  and  contained  0-24  equivalent  per  litre.  The  amounts 
of  meta-  and  ortho-phosphoric  acids  were  determined  from  time 
to  time  by  titration  with  alkali,  using  methyl-orange  and  phenyl- 
phthalein  respectively  as  indicators;  the  electrical  conductivity  of  the 
changing  solution  decreased  at  first  slowly,  then  more  rapidly,  and  then 
more  slowly  again.  The  solution  when  first  made  contains  about  75% 
of  the  total  dissolved  acid  as  meta-phosphoric  acid,  the  remainder  being 
the  ortho-acid  ;  there  is  no  evidence  of  the  formation  of  pyrophosphoric 
acid.  The  metaphosphoric  acid  exists  as  both  polymerised  and  simple 
molecules,  the  proportions  of  which  may  vary  widely  in  different 
solutions  of  the  same  total  concentration.  The  changes  which  take 
place  in  the  solution  are  due  to  depolymerisation  of  the  metaphosphoric 
acid,  a  process  which  is  practically  complete  in  twenty-four  hours,  ai^d 
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hydration  of  the  meta-  to  ortho-phosphoric  acid.     This  last  change 
takes  place  very  slowly,  not  being  complete  in  fourteen  days  at  25°. 

T.  S.  P. 


Effect  of  Temperature  and  Dilution  on  the  Conductivity 
of  Organic  Acids  in  Aqueous  Solution.  Geobge  F.  White  and 
Habry  C.  Joxes  (Amer.  Chem.  J.,  1909,  42,  520— 541).— This 
investigation  was  undertaken  in  view  of  the  fact  that  a  systematic 
study  of  the  conductivity  and  dissociation  of  organic  acids  with  special 
reference  to  the  effect  of  temperature  and  dilution  has  not  hitherto 
been  carried  out.  A  brief  review  is  given  of  previous  work  on 
conductivity  and  dissociation  at  various  temperatures,  and  particularly 
that  dealing  with  organic  acids. 

Jones  and  West  (Abstr.,  1905,  ii,  794)  and  Jones  and  Jacobson 
(Abstr.,  1908,  ii,  1011)  have  shown  that  for  a  large  number  of 
substances  between  O''  and  35°  dissociation  decreases  with  rise  of 
temperature,  and  Noyes  (Abstr.,  1904,  ii,  226)  has  found  that  the  same 
is  true  at  high  temperatures.  It  has  also  been  stated  by  Jones 
and  Jacobson  {loc.  cit.)  that  the  molecular  conductivity  of  electrolytes 
in  aqueous  solution  increases  as  a  parabolic  function  of  the  tempera- 
ture, and  this  is  explained  on  the  hypothesis  that  all  electrolytes  in 
aqueous  solution  are  more  or  less  hydrated. 

A  study  has  been  made  of  the  conductivity  of  aqueous  solutions  of 
acetic,  propionic,  n-butyric,  phenylacetic,  malonic,  succinic,  o-phthalic, 
benzoic,  salicylic,  gallic,  cinnamic,  o-  and  ^-aminobenzoic,  and 
sulphanilic  acids,  the  measurements  being  made  at  temperatures 
between  0°  and  35",  and  at  dilutions  ranging  from  X/'2  to  ^\72048. 
The  dissociation  at  25°  was  calculated  in  each  case  by  means  of 
Ostwald's  values  for  the  conductivity  at  infinite  dilution.  The  results 
are  tabulated. 

The  dissociation  constants  of  the  dibasic  acids,  namely,  malonic, 
succinic,  and  o-phthalic  acids,  increase  considerably  from  the  dilution 
371024  to  that  of  yj'20i8,  and  it  is  therefore  between  these  dilutions 
that  the  second  hydrogen  atom  begins  to  dissociate. 

The  increase  with  dilution  of  the  constants  of  o-  and  /)-aminobenzoic 
acids  is  probably  due  to  the  breaking  down  of  the  inner  salts  on 
dilution. 

The  temperature-coefficients  of  nearly  all  the  acids  decrease  regularly 
with  dilution  and  rise  of  temperature,  and  are  generally  small  and  of 
the  same  order  of  magnitude ;  this  is  in  accordance  with  the  hydration 
theory.  The  viscosity  of  the  medium  is  the  chief  factor  which 
inBuences  increase  of  conductivity  of  acids  with  rising  temperature. 
Sulphanilic  and  0-  and  />-aminobenzoic  acids  differ  from  the  other  acids 
in  having  very  large  percentage  temperature-coefficients  which 
decrease  with  dilution,  Sloreover,  the  conductivities  of  sulphanilic 
and  o-aminobenzoic  acids  are  not  parabolic  functions  of  the  tempera- 
ture. The  temperature-coefficients  of  these  three  acids,  expressed  in 
conductivity  units,  increase  greatly  with  rise  of  temperature.  These 
peculiarities  are  probably  due  to  the  fact  that  these  three  acids,  having 
both  basic  and  acidic  groups,  form  internal  salts  which  break  down  as 
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the  temperature  rises,  and  the  free  acids  conduct  more  readily  than  the 
salts  themselves.  E.  G. 

Transport  Number  of  Hydrochloric  Acid.  Ernst  H. 
E.IESENFELD  and  B.  Reinhold  {Zeitsch.  ]3hy8ihd.  Chem.,  1909,  68, 
440 — 458). — The  sources  of  error  in  the  determination  of  transport 
numbers  by  Hittorf's  method  are  discussed,  and  it  is  shown  that  for 
the  attainment  of  an  equal  degree  of  accuracy  with  solutions  of 
different  concentration,  the  diameter  of  the  transport  apparatus  must 
vary  as  the  cube-root  of  the  concentration.  An  improved  form 
of  transport  apparatus  is  described,  the  special  feature  of  which  is  that 
the  anode  and  cathode  compartments  are  bent  several  times ;  this 
arrangement  has  been  found  very  efficient  for  diminishing  alterations 
in  the  intermediate  layers.  The  apparatus  was  of  the  same  diameter 
tnroughout. 

With  this  apparatus  the  transport  number,  n,  of  the  anion  in 
solutions  of  hydrochloric  acid  of  intermediate  concentration  has  been 
determined  at  18°  with  the  following  results:  0'977^,  n  =  0-155; 
0-452iV;  n  =  0-155  ;  O'lOiN,  «  =  0-161.  G.  S. 

Determination  of  Transport  Numbers  from  E.M.F.  Measure- 
ments in  Solvents  which  are  only  Partially  Miscible  with 
Water.  Ernst  H.  Riesenfelb  and  B.  Reinhold  [Zeitsch.  physikal. 
Chem.,  1909,  68,  459— 470).— The  E.M.F.  of  concentration  cells,  made 
up  with  two  non-miscible  solvents,  is  calculated  for  the  general  case  when 
the  concentration  in  the  second  solvent  has  any  value  whatever.  In 
two  cases:  (1)  when  the  concentration  in  the  second  solvent  is  small ;  (2) 
when  the  two  solvents  are  in  partition  equilibrium,  the  E.M.F.  of  the 
cell  is  represented  by  the  simple  expression  E—R'Tn^ogC-^^IC^  [1], 
where  n^  is  the  ti-ansport  number  of  the  anion  of  the  binary  electrolyte 
in  the  second  solvent,  and  Cj  and  C^  are  the  concentrations  of 
the  electrolyte  in  the  first  solvent  in  contact  with  the  anode  and 
cathode  respectively. 

From  measurements  of  the  E.M.F.  of  cells  of  the  second  type,  the 
transport  numbers  of  the  anions  of  potassium  chloride  and  bromide  in 
phenol  as  second  solvent  have  been  determined.  Phenol  was  brought 
into  partition  equilibrium  with  iY/lO  (Phenol  1)  and  iV/lOO  (Phenol  II) 
aqueous  solutions  of  the  electrolyte  by  shaking  in  a  separating  funnel 
for  some  time,  and  a  cell  of  the  following  type  :  electrode  j  iV/lO  aqueous 
solution  I  Phenol  I  |  Phenol  II  |  iV/lUO  aqueous  solution  |  electrode, 
was  then  constructed  and  its  E.M.F.  measured.  The  electrodes  were 
reversible  with  regard  to  the  cation. 

Fiom  the  results,  the  transport  number  of  the  anions  in  phenol  was 
calculated  by  equation  [1],  and  both  salts  gave  the  same  value,  0-439. 
A  direct  determination  by  Hittorf's  method  of  the  transport  number 
of  the  anion  in  potassium  chloride  dissolved  in  phenol  gave  the 
value  0*475,  which  is  probably  less  accurate  than  the  above 
value. 

For  all  the  alkali  salts  examined,  the  relative  velocity  of  the  anion 
with  reference  to  tliat  of  the  cation  is  less  in  phenol  than  in  water. 

G.  S. 
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Belative  Rates  of  Migration  of  Ions  in  Aqueous  Solution. 
I.  Robert  B.  Dexisox  {Trans.  Faraday  Soc,  1909,  5,  165—171).— 
The  transport  numbers  of  the  chlorides,  bromides,  and  iodides  of 
sodium,  potassium,  ammonium,  rubidium,  caesium,  magnesium,  calcium, 
strontium,  and  barium  have  been  determined  by  the  method  of  direct 
observation  of  moving  ionic  boundaries,  using  the  apparatus  previously 
described  by  the  author  in  conjunction  with  Steele  (Abstr.,  1906, 
ii,  68,  329).  The  concentrations  of  the  solutions  were  01  to  0'03 
normal.  The  ionic  mobilities  in  cm. /sec.  per  volt./cm.  are  also 
calculated,  together  with  the  molecular  conductivities.  T.  S.  P. 

Thermo-electric  Forces  of  Certain  Metallic  Oxides  and 
Sulphides.  J.  Weiss  and  J.  Koenigsbebger  {Physikal.  Zeitsch.,  1909, 
10,  956 — 957). — The  thermo-electric  forces  obtained  by  combination 
of  certain  oxides  and  sulphides  with  metallic  copper  have  been 
measured.  The  temperatures  of  the  hot  and  cold  junctions,  80°  and 
20°  respectively,  were  measured  by  small  thermo-elements  in  direct 
contact  with  the  junctions.  Considerable  care  was  taken  to  obtain 
perfectly  homogeneous  material  for  the  experiments,  for  it  is  to  the 
lack  of  homogeneity  that  the  discrepant  values  obtained  by  previous 
observers  are  attributable.  Values  of  the  thermo-electric  potential 
difference  per  1°  difference  of  temperature  are  recorded.      H.  M.  D. 

Very  Short  Electromagnetic  Waves.  Anomalous  Reflexion 
and  Dispersion  of  Liquids.  H.  Merczyxg  {Compt.  rend.,  1909, 
149,  981 — 983). — Maxwell's  relation,  that  the  square  of  the  refractive 
index  is  equal  to  the  specific  inductive  capacity  (dielectric  constant), 
does  not  hold  for  many  substances,  especially  for  liquids.  There 
should  exist  a  region  of  transition  between  that  where  the  index  of 
refraction  is  defined  optically  and  that  where  it  is  defined  electrically 
for  very  long  waves.  Drude  (Abstr.,  1897,  ii,  438,  537)  used 
electrical  waves  of  X  =  75  cm.,  and  Cole  of  X  =  5  cm.  The  author  uses 
waves  of  A.  =  45  cm.,  and  determines  the  index  of  refraction  (ti)  of  a  liquid 
by  measuring  the  angle  of  incidence  (i)  of  the  rays  and  the  ratio  (A*) 
between  the  intensities  of  the  reflected  and  direct  waves,  making  use 
of  Fresnel's  equation  :  J R  =  (  Jn-  -  sin-i  -  cos  t)/(  v»-  -  sin-i  +  cos  t). 
The  dielectric  constant  (Z>)  is  then  calculated  from  the  refractive  index, 
assuming  that  D  —  n-.  The  results  are  as  follows,  and  at  the  same 
time  the  dielectric  constant  {Dopi )  calculated  from  the  optical  refract- 
ive index  and  that  {D^)  calculated  from  the  refractive  index  for  long 
electrical  waves  are  given  for  comparison  : 

Liquid.  D.  D„p,.  Z>,,. 

Glycerol 16-8  21  5« 

Methyl  alcohol  294  18  82—33 

Amyl  alcohol SSI  19  16 

Acetic  acid     35  19  97 

Auiline    4*86  2'5  74 

Ethyl  ether   8-26  1*9  4  25 

T.  S.  P. 

Conditions  Necessary  for  Maintaining  Platinum  in  a  State 
of  Incandescence  in  the  Interior  of  a  Bunsen  Burner.  Jean 
Meunier   {Compt.    rend.,    1909,    149,    924— 926).— The    author    has 
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shown  previously  that  the  property  which  platinum  possesses  of 
remaining  incandescent  in  a  mixture  of  air  and  coal  gas  depends  on 
the  composition  of  the  mixture  (Abstr.,  1909,  ii,  311).  He  now  shows 
that  if  a  platinum  wire  is  first  cleaned  with  hydrochloric  acid  and  then 
heated,  it  loses  the  property  of  remaining  incandescent;  if,  however, 
it  is  passed  between  the  fingers  it  regains  that  particular  property 
because  it  takes  up  saline  matter  from  them.  This  saline  matter  can 
be  removed  from  the  fingers  by  washing  them  in  acidified  distilled 
water,  but  not  with  soap  and  water. 

Below  a  certain  limit,  the  duration  of  the  incandescence  depends  on 
the  weight  of  substance  deposited  on  the  wire.  From  experiments 
with  ordinary  water  containing  1*070  grams  of  total  solids  per  litre, 
the  relation  between  the  duration  of  incandescence  and  the  weight  of 
substance  deposited  on  the  wire  was  determined.  It  was  found,  for 
example,  that  if  the  incandescence  persisted  for  three  minutes,  the 
weight  of  substance  deposited  on  the  wire  was  6/10,000  mg. 

Thus  platinum  itself  is  not  responsible  for  the  incandescence,  but 
rather  the  saline  matter  which  is  on  its  surface.  T.  S.  P. 


Theoretical  Cooling  Curves  of  Binary  Mixtures.  Etienne 
Rengade  {Compt.  rend.,  1909,  149,  782 — 785). — The  cooling  curve  of 
a  pure  substance  consists  of  three  practically  straight  lines,  namely, 
the  liquid  cooling  curve,  the  constant  temperature  during  solidification, 
and  the  solid  cooling  curve.  In  the  case  of  a  mixture,  the  middle 
curve,  that  is,  the  cooling  curve  between  the  liquidus  and  the  solidus, 
can  be  approximately  calculated  as  follows.  Assuming  that  A  and  B 
retain  their  specific  heats  unchanged  in  presence  of  each  other,  that 
the  latent  heat  of  solidification  of  A  is  unaffected  by  B  in  the  mother 
liquor,  and  that  the  lowering  of  the  freezing  point  of  A  is  strictly 
proportional  to  the  concentration  of  B,  the  author  calculates  that 
Xdt  =  (1  -  s)[(l  —  C^m^  +  C-jn^dy  +  sm-^dy  +  Lds,  where  s  molecules  of  A 
are  deposited  in  time  t,  during  which  the  freezing  point  falls  by  y°  and 
the  concentration  of  B  increases  from  G  to  C^;  m^,  m.^  represent  the 
specific  heats  of  liquids  A,B,  and  m^  of  solid  A.  This  expression, 
simplified  by  assuming  that  m^,  m^,  and  m^'  are  all  equal,  yields  on 
differentiating  :  (m-^y  ~Xt  +  L){Ky  +  C)  =  CL. 

The  curve  to  this  equation  is  an  hyperbola  having  as  asymptotes  the 
lines  miy-\t  +  L==0  and  Ky  +  C  =  0,  the  latter  being  parallel  to  the 
axis  of  t. 

The  cooling  curve  is  a  straight  line  to  the  point  [0,0],  where 
solidification  begins  with  separation  of  A,  and  then  follows  the 
hyperbola.  If  C  —  0,  that  is,  if  B  is  absent,  the  hyperbola  reduces  to 
its  asymptotes,  namely,  a  right  line  parallel  to  the  axis  of  t  during 
solidification  and  a  right  line  representing  the  cooling  of  the  solid  A. 
Cooling  curves  determined  experimentally  in  the  author's  automatic 
apparatus  (Abstr.,  1909,  ii,  573)  are  in  complete  accord  with  the 
above  analytical  equations. 

Other  case?,  where  m„  m,,  and  m/  are  not  equal,  are  also  discussed, 

R.  J.  C. 
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Theoretical  Form  of  the  Cooling  Curves  of  Binary  Mixtures 
The  Case  of  Solid  Solutions.  Etiesne  Rengade  {Compt.  rend., 
1909,  149,  990 — 993). — Making  use  of  the  same  assumptions  as  those 
employed  in  a  previous  paper  (preceding  abstract),  the  author  deduces 
an  equation  for  that  part  of  the  cooling  curve  of  a  binary  mixture 
lying  between  the  point  of  initial  separation  of  the  solid  and  the  point 
of  complete  solidification,  assuming  that  a  solid  solution  is  formed. 
The  resulting  curve  is  a  hyperbola,  one  of  the  asymptotes  being  fixed 
and  inclined  to  the  time-axis,  whereas  the  other  asymptote  is  movable, 
but  always  parallel  to  the  time-axis.  A  consideration  of  the  curve 
shows  that  the  point  of  complete  solidification  is  always  less  marked 
than  the  point  where  the  solid  commences  to  separate.  Other 
relations  are  also  deduced  which  depend  on  the  latent  heats  of  fusion 
of  the  two  components.  T.  S.  P. 

Superheating  of  Crystals.  Gustav  Tammann  {Zeltsch.  physikal. 
Ckem.,  1909,  68,  257 — 269). — The  paper  contains  a  theoretical  dis- 
cussion of  the  conditions  under  which  a  crystal  can  be  superheated 
while  it  is  melting.  Such  superheating  is  always  possible  when  the 
flow  of  heat  to  the  crystal  is  sufficiently  great,  and  can  be  realised  the 
more  easily  the  smaller  the  maximum  linear  velocity  of  crystallisation. 
It  is,  however,  only  during  melting  that  crystals  can  be  heated  above 
the  melting  point. 

These  considerations  have  been  tested  by  supplying  heat  to  three 
substances  of  different  crystallisation  velocity,  naphthalene,  betel 
(y3-naphthyl  salicylate),  and  dextrose,  and  determining  the  rate  of 
change  of  temperature  with  the  time.  For  naphthalene  there  is  a 
definite  halt  at  the  melting  point,  corresponding  with  the  relatively 
great  velocity  of  crystallisation,  but  for  betol  and  dextrose,  the  velocity 
of  crystallisation  of  which  is  slow,  there  is  a  rise  of  temperature 
during  melting,  so  that  the  crystals  of  the  latter  two  substances 
can  be  superheated. 

The  melting  point  of  substances  which  do  not  melt  sharply  can  in 
many  cases  be  determined  by  a  dilatometer  method.  The  melting 
point  of  Isevulose  determined  in  this  way  is  91°,  but  the  results  are 
complicated  by  the  fact  that  this  substance  undergoes  some  change 
when  heated  in  the  neighbourhood  of  its  melting  point. 

It  might  be  supposed  that  the  extremely  slow  rate  of  crystallisation 
of  many  fused  sugars  is  connected  with  molecular  complexity,  but 
molecular  weight  determinations  by  the  cryoscopic  method  lend  no 
support  to  this  suggestion.  (J.  S. 

Melting-point  Apparatus  which  can  also  be  Used  for  the 
Determination  of  Solubilities  with  small  Quantities  of  Sub- 
stance. H.  Stoltzenbekg  {Ber.,  1909,  42,  4322— 4324).— Two  new 
forms  of  apparatus  are  described,  (a)  for  temperatures  up  to  350°, 
and  (6)  for  low  temperatures  down  to  -  60^  The  apparatus  is  similar 
in  principle  to  Thiele's  apparatus  (Abstr.,  1907,  ii,  330),  but  the 
circulation  is  brought  about,  not  only  by  heating  or  cooling  a  spiral 
side-tube,    but   also    by    bubbling  carbon    dioxide   through   it.       For 
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solubility  determinations,  a  sieve  containing  the  solid  is  hung  in  the 
tube  which  contains  the  thermometer  ;  owing  to  the  rapid  circulation 
of  the  liquid,  a  saturated  solution  is  rapidly  obtained.  T.  S.  P. 

Iodine  as  a  Cryoscopic  Solvent.  F.  Olivari  {Atli  R.  Accad. 
Lincei,  1909,  [v],  18,  ii,  384 — 389). — The  molecular  depression  of  the 
freezing  point  of  iodine,  determined  by  means  of  arsenious  iodide, 
lead  iodide,  stannic  and  mercuric  iodides,  has  the  mean  value  213  (com- 
pare Timmermans,  Abstr.,  1906,  ii,  429;  Beckmann,  Abstr.,  1909,  ii, 
642);  van' t  HofE's  equation  gives  the  value  13*88  for  the  latent  heat 
of  fusion  of  iodine  in  place  of  the  number,  11*7,  employed  by  Timmer- 
mans. 

Determination  of  the  molecular  weights  in  freezing  iodine  of  a 
number  of  hydrocarbons,  halogen  derivatives,  ketones,  anhydrides,  and 
acids,  which  can  be  separated  unchanged  by  removing  the  iodine  by 
means  of  thiosulphate,  gives  the  following  results  :  (1)  in  general,  the 
molecular  weights  are  greater  than  the  theoretical  numbers,  and 
increase  rapidly  with  the  concentration ;  (2)  this  increase  becomes 
more  and  more  rapid  on  passing  from  the  hydrocarbons  towards  the 
acids ;  (3)  the  molecular  weights  at  infinite  dilution,  determined  by 
extrapolation,  approach  the  normal  values  for  the  hydrocarbons  and 
their  halogen  derivatives,  but  are  still  greater,  by  varying  amounts, 
than  the  theoretical  numbers  for  succeeding  compounds  in  the  passage 
towards  the  acids. 

These  anomalous  values  are  due  to:  (1)  the  fact  that,  owing  to  the 
high  density  of  iodine  (about  4),  weight  concentrations  in  proportion 
to  the  numbers  1,  2,  3,  etc.,  correspond  with  volume  concentrations  in 
proportion  to  4,  8,  12,  etc.,  so  that  the  concentrations  rapidly  attain 
values  to  which  the  fundamental  cryoscopic  laws  are  inapplicable  ;  (2) 
the  varying  degree  of  polymerisation  of  the  dissolved  substance,  and 
(3)  the  formation  of  additive,  hydrate-like  compounds  of  iodine  with 
the  liquid  in  which  it  is  dissolved  (compare  Beckmann,  Abstr.,  1895, 
ii,  382;  1907,  ii,  340;  Vaubel,  Abstr.,  1901,  ii,  446;  Hantzsch  and 
Vagt,  Abstr.,  1902,  ii,  8  ;  Lachmann,  Abstr.,  1903,  ii,  283  ;  Striimholm, 
Abstr.,  1903,  ii,  644;  Hildebrand  and  Glaecock,  Abstr.,  1909,  ii,  225). 

The  molecular  weight  will  be  greater  than  the  normal  if  the  sub- 
stance R  forms  a  complex  I,„R„,  in  which  n  is  greater  than  1.  If  the 
complex  dissociates  according  to  the  scheme:  IwBn -*-^  ImRn-i  +  K.. 
Iml^n_i  ^^  ImRn-2  +  I^»  etc.,  increase  of  the  concentration  of  R 
will  favour  equilibria  corresponding  with  higher  molecular  weights 
(compare  also  Beckmann,  Abstr.,  1909,  i,  652). 

The  molecular  weight  of  tetramethylammonium  iodide  in  freezing 
iodine  is  found  to  be  257*4 — 273  (200*9) ;  of  potassium  iodide, 
229*6— 2405  (166);  of  calcium  iodide,  1043—1165  (293*8),  and  of 
strontium  iodide,  900*6 — 1077  (341*34).  Iodine  solutions  of  sulphur 
containing  0*8951 — 2*367oOf  sulphur  give  molecular  weights  correspond- 
ing with  Sj^,  more  dilute  solutions  giving  lower  values  (compare  Abstr., 
1909,  ii,  37) ;  these  results  are  not  in  accord  with  the  results  of  thermal 
analysis  of  mixtures  of  sulphur  and  iodine,  which  indicated  partial 
isomorphism  between  the  two  eletnents  (compare  Ephraim,  Abstr  , 
1908,  ii,  581).     The  molecule  of  selenium   in  iodine  solution   is   of 
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the  order  of  magnitude  Seg  (compare  Abstr.,  1909,  ii,  805).  Tellurium 
combines  directly  with  fused  iodine  :  measurements  made  with  a  sample 
of  94%  tellurium  give  the  molecular  weights  159—171-2  (Te  =  127-6). 

T.  H.  P. 

Vapour  Pressures  at  hovr  Temperature.  Luigi  Rolla  {Atti 
B.  Accad.  Lincei,  1909,  [v],  18,  ii,  365 — 373). — For  measuring  vapour 
pressures  at  low  temperatures,  the  author  employs  an  apparatus 
devised  by  Nernst,  which  was  graduated  by  a  manometer  containing 
paraffin  oil  of  known  density.  That  the  apparatus  gives  trustworthy 
results  is  shown  by  measurements  of  the  vapour  pressure  of  ice  at  the 
temperatures  -  43-5°,  -  385°,  and  -  30°,  the  results  obtained  being  in 
good  agreement  with  those  of  Scheel  and  Heuse  (Abstr.,  1909,  ii,  643), 
who  employed  a  Rayleigh  manometer. 

For  naphthalene,  the  vapour  pressure  is  found  to  be  0-00878  mm. 
of  mercury  at  0°,  and  0  0381  mm.  at  15-0°  (compare  Allen,  Trans., 
1900,  77,  400).  The  values  calculated  by  means  of  Nernst's  formula: 
logio/'^  -A.o774-571 +  1-75  log^- e2';4-571 +C  (in  which  p  indi- 
cates the  vapour  pressure  in  atmospheres  at  the  absolute  temperature 
T,  and  Xq,  c,  and  C  are  constants)  are  00083  mm.  at  0°and  0-0396  mm. 
at  15°. 

For  iodobenzene,  the  values  obtained  are  :  0*0189  mm.  at  -  25*8° 
0-0310  mm.  at  -198°,  0-0701  mm.  at  -11-5°,  and  0-0887  mm.  at 
-  8-1°.  From  the  first  of  these  values,  that  of  Young  (Transl,  1889, 
55,  486)  for  160°  and  the  value  at  67"46°  obtained  by  interpolation, 
the  author  calculates  the  constants  of  Nernst's  formula  {vide  supra), 
and  from  the  latter  the  vapour  pressures  at  temperatures  varying 
from  -25-8°  to  200°,  the  calculated  values  being  in  good  agreement 
with  the  author's  and  Young's  results. 

Similar  calculations  for  bromobenzene  give  numbers  in  good  accord 
with  the  experimental  values  of  Young  (loc.  cit.)  and  the  author, 
Nernst's  formula  being  thus  verified.  The  author's  values  are : 
0-0956  mm.  at  -26-1°  0164  mm.  at  -20-0°,  0-186  mm.  at  -185°, 
and  0-191  mm.  at  -17-7°.  T.  H.  P. 

Critical  Phenomena  of  Solution.  J.  Timmehman8'(5u//.  Soc. 
chim.  Be'g.,  1909,  23,  433—454.  Compare  Abstr.,  1909,  ii,  981).— 
From  a  consideration  of  the  critical  solution  phenomena  exhibited  by 
different  pairs  of  liquids,  it  is  shown  that  these  can  be  divided  into 
three  groups.  The  characteristics  of  one  of  these  groups  have  been 
examined  in  detail  with  reference  to  the  form  of  the  critical  solution 
curves  on  the  pressure-temperature  diagram.  For  a  particular  iso- 
thermal, three  critical  points  may  be  realised  as  the  pressure  is 
gradually  raised.  This  is  a  consequence  of  the  retrogressive  character 
of  the  pressure-temperature  curve.  H.  M.  D. 

Recent  Investigations  in  Thermochemistry.  Tueodobe  W. 
Richards  (J.  Amer.  Chem.  Soc.,  1909,  31,  1275— 1283).— An  account 
of  recent  advances  in  the  methods  of  thenuochemical  investigatimi. 

E.G. 
2—2 
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Alteration  of  Compressibility  with  the  Softening  6f  an 
Amorphous  Substance.  Alfked  Dennys  Cowper  and  Gustav 
Tammann  {Zeilsch.  physikal.  Chem.,  1909,  68,  281 — 288). — A  special 
form  of  apparatus  for  determining  compressibilities  is  described  and 
figured.  It  consists  of  a  cylindrical  vessel,  in  which  the  substance  to 
be  examined  is  placed ;  the  vessel  is  connected  on  one  side  with  a 
manometer  and  on  the  other  with  a  steel  cylinder,  in  which  a  well- 
fitting  ebonite  piston  moves.  The  distance  through  which  the  piston 
has  to  be  moved  in  order  to  alter  the  pressure  from  p^^  to  jOg  is 
measured,  and  from  this  and  the  constants  of  the  apparatus  the 
compressibility  is  calculated. 

In  practice,  it  is  only  for  such  viscous  liquids  as  castor  oil  that  the 
filtration  past  the  piston  does  not  cause  serious  error  at  high  pressures, 
and  measurements  have  therefore  been  made  with  castor  oil  alone,  and 
when  part  of  the  oil  is  displaced  by  crystalline  and  by  amorphous 
dextrose  respectively.  The  coefiicients  of  compressibility  of  castor  oil, 
at  temperatures  from  25°  to  100°,  and  at  pressures  of  250 — 2000 
kilog./cm.2,  are  given  in  tabular  form,  and  the  coefficients  for  crystal- 
line and  amorphous  dextrose  are  given  between  the  same  limits. 
Between  25°  and  100°  and  from  250 — 1500  kilog.-pressure,  the 
coefficient  of  compressibility  of  crystalline  dextrose  is  independent  of 
temperature  and  pressure,  and  is  TCxlO"*"  when  referred  to  the 
volume  at  25°  and  1  kilog.-pressure.  The  compressibility  of  amorphous 
dextrose  is  about  double  that  of  the  crystalline  form ;  it  increases 
somewhat  with  increasing  temperature,  and  diminishes  with  increasing 
pressure.  G.  S. 

Connexion  of  Surface-tension  with  the  Internal  Pressure 
and  van  der  Waals'  Constants  a  and  6.  Isidor  Tkaube  {Zeitsch. 
physikal.  Chem.,  1909,  68,  289 — 294). — In  connexion  with  Walden's 
series  of  papers  on  the  same  subject  (compare  Abstr.,  1909,  ii,  119, 
123,  547),  the  author  maintains  his  priority  in  some  points,  and 
supplements  his  own  and  Walden's  work  by  fux'tber  values  of  a  and  h 
and  of  internal  pressures.  The  results  show  that  the  ratio  of  a  to  6 
is  approximately  the  same  for  all  substances,  and,  further,  that  the 
«(nm  of  the  square  roots  of  the  atomic  weights  is  proportional  to  the 
sum  of  the  atomic  volumes.  G.  S. 

Viscosity  of  Water.  Richard  Hosking  (/.  Roy.  Soc,  New  South 
Wales,  1908,  42,  34—56  ;  43,  34— 38).— In  earlier  measurements 
(compare  Abstr.,  1900,  ii,  336)  of  the  viscosity  of  water  by  the  efflux 
method,  the  rate  of  flow  of  liquid  in  the  capillary  tube  was  made  so 
small  that  the  kinetic  energy  correction  was  of  relatively  small 
magnitude.  New  experiments  have  been  made  in  which  the  rate 
of  flow  was  increased,  with  the  object  of  testing  the  formula  by  means 
of  which  correction  was  made  for  the  kinetic  energy.  As  the  pressure 
determining  the  flow  is  increased,  there  appears  to  be  an  abrupt  change 
in  the  numerical  factor  contained  in  the  kinetic  energy  reduction  term, 
or  a  change  in  the  nature  of  the  flow.  Consistent  values  for  the 
viscosity  at  50°  were,  however,  obtained,  until  the  kinetic  energy 
correction  was  as  high  as  60%.     The  absolute  values  of  the  viscosity 
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of  water  at  0°,  25°,  and  50=  are  0-01793,  000893,  and  0  00550 
respectively.  It  is  estimated  that  the  probable  error  of  these  values 
is  only  0"1%. 

The  measurements  of  the  viscosity  were  extended  up  to  100°. 
Vahies  representing  the  viscosities  and  the  relative  fluidities  are 
tabulated  for  every  5^  between  0°and  100^.  For  temperature  intervals 
of  25^  the  viscosity  data  can  be  accurately  represented  by  formulae  of 
the  type  17^  =  770/(1 +^'i^  +  ^of").  A  less  exact  representation  over  the 
whole  range  of  temperature  is  afforded  by  the  formula 
r](  =  9-185/(-i6-694  +  t)x  1-6232. 

H.  M.  D. 

Viscosity  of  Solids  at  Low  Temperatures.  Charles  E.  Guye 
and  V.  Freedericksz  (Compt.  rend.,  1909,  149,  1066 — 1069).— Guye 
and  Mintz  have  investigated  previously  the  effect  of  rise  of  tempera- 
ture on  the  viscosities  of  certain  metals  (Abstr.,  1908,  ii,  930),  and  this 
work  has  now  been  extended  to  the  investigation  of  the  effect  of 
lowering  of  temperature. 

Silver,  aluminium,  iron,  gold,  magnesium,  and  quartz  were  each 
examined  at  100°,  50°,  0°,  -  80°,  and  -  196°.  The  first  three  showed 
decreases  in  viscosity  with  lowering  temperature,  but  probably  the 
viscosity  does  not  become  zero  at  -  273°.  Magnesium  and  gold  show 
decreases  in  viscosity  until  -80°  is  reached,  but  at  -  196°  exhibit  a 
considerable  increase.  The  modulus  of  elasticity  augments  with  fall 
in  temperature  for  the  metals,  but  the  reverse  is  the  case  with  quartz. 

T.  A.  H. 

Mechanism  of  the  Adsorption  ("  Sorption  ")  of  Hydrogen  by 
Carbon.  James  W.  McBai.n  {Phil.  Mag.,  1909,  [vi],  18,  916—935  ; 
Zeitsch.  phyaikal.  CJiem.,  1909,  68,  471 — 497). — Experiments  have 
been  made  on  the  adsorption  of  hydrogen  by  cocoa-nut  charcoal  at  the 
temperature  of  liquid  air,  which  show  that  the  process  is  of  dual 
character,  consisting  in  a  surface  condensation  and  the  formation  of  a 
solid  solution  accompanied  by  diffusion  into  the  interior  of  the  carbon. 

By  suitable  manipulation  a  sample  of  carbon  can  be  prepared  which 
contains  a  considerable  amount  of  hydrogen  in  a  state  of  solid  solution, 
but  is  almo.st  destitute  of  hydrogen  condensed  on  the  surface.  This 
condition  is  attained  by  suddenly  exposing  to  low  pressure  carbon 
which  has  been  previously  saturated  by  long  contact  with  hydrogen. 

The  fact  that  the  surface  condensation  is  nearly  instantaneous, 
whereas  the  diffusion  process  requires  several  houi-s,  enables  the  two 
phenomena  to  be  separately  examined,.and  various  methods  for  the 
isolation  of  the  two  effects  are  described. 

The  true  solubility  (as  distinguished  from  the  surface  condensation) 
of  hydrogen  in  cocoa-nut  carbon  at  the  temperature  of  liquid  air 
varies  with  the  square  root  of  the  pressure,  indicating  that  the 
dissolved  hydrogen  is  split  up  into  simple  atoms.  The  solubility 
amounts  to  4  c.c.  (corr.)  of  hydrogen  per  gram  of  carbon  when  the 
pressure  is  19  mm.  of  mercury.  The  true  solubility  at  the  ordinary 
temperature  is  less  than  one  hundredth  as  great. 

The  term  *'  sorption  "  is  suggested  to  embrace  all  adsorption  and 
occlusion  phenomena.  H.  M.  D. 
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Relations  between  the  Critical  Constants  and  Certain 
Quantities  connected  with  Capillarity.  R.  D.  Kleeman  {Phil. 
Mag.,  1909,  [vi],  18,  901—908.  Compare  Abstr.,  1909,  ii,  645,  869). 
— A.  further  relationship  between  the  pressure,  density,  and  molecular 
weight  of  liquid  substances  is  deduced.  This  is  found  to  be  satisfied 
by  a  large  number  of  organic  compounds,  but  not  by  water  or  ethyl 
alcohol,  and  the  abnormal  behaviour  of  these  is  attributed  to  molecular 
association.  H.  M.  D. 

Kinetic  Interpretation  of  Osmotic  Pressure.  M,  M.  Garver 
(/.  Physical  Chem.,  1909,  13,  679—690). — A  hypothesis  is  put 
forward  to  explain  the  general  properties  of  solutions.  The  addition 
of  a  foreign  non-volatile  substance  to  a  pure  solvent  is  supposed  to 
have  the  effect  of  narrowing  the  range  of  the  velocities  of  the 
molecules  of  the  solvent. 

Although  therefore  the  average  molecular  energy  of  translation  will 
depend  on  the  absolute  temperature,  there  will  be  a  smaller  proportion 
of  molecules  which  have  exceptionally  high  or  low  velocities  in  a 
solution  as  compared  with  the  proportion  in  the  pure  solvent.  On  the 
basis  of  this  hypothesis,  the  depressed  vapour  tension  of  solutions  and 
the  phenomena  of  isothermal  distillation,  osmosis,  and  diffusion  can  be 
easily  interpreted. 

The  osmotic  transport  of  the  solvent  through  a  semipermeable 
membrane  can  be  explained  equally  readily  whether  it  be  assumed  that 
the  interstices  of  the  diaphragm  are  occupied  only  by  the  vapour  of 
the  solvent  or  that  the  solvent  actually  penetrates  and  comes  into 
contact  with  the  solution  on  the  further  side  of  the  membrane. 

H.  M.  D 

Osmotic  Pressure  of  Colloids.  I.  Function  of  Electrolytes 
in  the  Dialysis  of  Colloids.  Wilhelm  Biltz  and  Arved  yon 
Vegesack  {Zeitsch.  physikal,  Chem.,  1909,  68,  357 — 382). — A  special 
form  of  osmometer  is  described,  in  which  the  membrane  consists  of  a 
collodion  film  deposited  on  a  perforated  frame  of  platinum.  The  upper 
part  of  the  arrangement  is  a  glass  vessel,  which  is  firmly  fixed  below 
to  the  platinum  frame,  and  is  provided  with  a  narrow  side-tube,  which 
acts  as  a  manometer.  Through  the  upper  part  of  the  glass  vessel 
passes  a  stirrer,  driven  by  an  electro-magnet.  There  are  also  arrange- 
ments by  which  the  electrical  conductivity  of  the  solutions  outside  and 
inside  the  cell  can  be  measured.  The  whole  arrangement  was  placed 
in  a  thermostat  at  25°.  Measurements  were  made  with  benzopurpurine, 
night-blue,  ferric  and  zirconium  hydroxides,  and  tungstic  acid.  The 
general  result  of  the  observations  was  that  in  no  case  were  equilibrium 
pressures  obtained. 

A  solution  of  benzopurpurine  was  dialysed  twenty  days  to  free  it,  as 
far  as  possible,  from  electrolytes,  and  then  placed  in  the  osmometer. 
After  six  hours,  the  osmotic  pressure  was  10  mm.  of  water;  after  ten 
hours,  10*66  mm.,  and  then  it  gradually  diminished,  until  in  twelve 
days  it  had  fallen  practically  to  zero.  It  was  observed  that  imme- 
diately after  the  stirrer  was  started,  the  pressure  always  rose  a  little, 
and  this  is  ascribed  to  the  mixing  of  the  solution  in  the  upper  glass 
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part  of  the  manometer  with  the  lower  part,  which  had  gradually 
become  poorer  in  electrolytes  by  diffusion  through  the  membrane 
When  sodium  sulphate  is  added  in  equivalent  amount  to  both  outer 
and  inner  liquid,  the  osmotic  pressure  is  very  slight.  Further,  when 
undialysed  benzopurpurine  is  used  in  the  osmometer,  and  a  little  sodium 
sulphate  is  added  to  the  outer  water,  in  course  of  time  the  conductivity 
becomes  equal  outside  and  inside,  and  there  is  practically  no  osmotio 
pressure.     The  other  colloids  gave  similar  results. 

The  gradual  fall  in  the  osmotic  pressure  is  due  mainly  to  dialysis  of 
the  electrolyte,  but  partly  also  to  a  gradual  increase  in  the  size  of  the 
colloidal  particles.  This  explanation  has  been  confirmed  by  experiments 
with  dilute  solutions  of  sodium  sulphate  and  of  night-blue  respectively. 
In  the  latter  case,  in  the  absence  of  stirring,  a  false  equilibrium  was 
obtained,  the  tendency  to  rise  being  balanced  by  the  dialysis  of  the 
electrolyte. 

Better  results  should  be  obtained  by  using  the  filtrate  from  the 
colloidal  solution  as  outer  liquid  (Duclaux),  but  it  is  not  certain  that 
the  former  represents  the  unaltered  intermicellar  liquid.  G.  S. 

Influence  of  Substances  in  Solution  on  the  Velocity  of 
Crystallisation  and  the  Crystal-habit  of  Potassium  Sulphate. 
AV.  Wexk  {ZeitscL  Kryst.  Jlin.,  1909,  47,  124— 162).— Inorganic 
salts  (various  salts  of  potassium  and  sodium),  added  to  a  solution  of 
potassium  sulphate,  exert  a  marked  influence  on  the  velocity  of  crys- 
tallisation of  the  latter  salt,  the  growth  being  increased  in  some  cases 
and  retarded  in  others.  Since  the  viscosity  of  the  solution  is  not 
affected  by  these  additions,  it  follows  that  the  velocity  of  crystallisa- 
tion is  not  dependent  on  diffusion ;  and  it  appears  to  be  rather  con- 
nected with  adsorption  and  surface-tension.  Organic  colouring  matters 
in  the  solution  have  a  still  more  marked  influence  on  the  velocity  of 
crystallisation,  and  they  further  produce  an  alteration  in  the  habit  of 
the  crystals,  and  the  colouring  matter  is  adsorbed.  L.  J.  S. 

Isomerism  and  Polymorphism.  Andreas  Fock  (Ber.,  1909, 
43,  4527 — 4531). — The  different  crystal  forms  of  polymorphic  modi- 
fications are  attributed  to  external  and  internal  influences.  The 
former  include  pressure,  temperature^and  volume,  and  it  is  well  known 
that  the  range  of  existence  of  the  various  polymorphic  forms  is  sharply 
bounded  by  these  factors.  The  internal  influences  are  afforded  by  the 
configuration  of  the  molecule,  including  the  arrangement,  position,  and 
motion  of  the  atoms.  Alteration  in  pressure  or  temperature  brings 
about  an  alteration  in  configuration.  In  solids  these  parallel  changes 
are  not  continuous,  but  take  place  in  jerks ;  in  liquids  and  solutions 
probably  both  changes  are  continuous.  In  the  case  of  an  amorphous 
solidification,  all  the  various  configurations  of  the  molecule  present 
remain  intact.  In  the  various  cinnamic  acids,  it  is  suggested  that 
a  slight  difference  in  the  chemical  molecule  is,  to  some  extent, 
associated  with  the  isomerism.  E.  F.  A. 

Preparation  of  Colloidal  Solutions  by  the  Disintegration  of 
Metals  by  Ultra-violet  Light.  Tue  Svedberi;  {Ber.,  1909,  42, 
4375 — 4377). — The  metal,  from  which  the  colloidal  solution  is  to  b© 
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formed  and  the  surface  of  which  has  been  freed  from  oxide,  is  placed 
in  a  flat  dish,  covered  with  the  dispersion  medium,  and  submitted  to 
the  action  of  the  ultra-violet  light  from  a  Heraeus  quartz  mercury 
lamp  placed  a  few  centimetres  above  the  liquid.  After  a  few  minutes 
the  latter,  when  examined  in  the  ultramicroscope,  shows  the  character- 
istic properties  of  a  colloidal  solution. 

Silver,  copper,  tin,  and  lead  readily  give  colloidal  solutions  in 
this  way,  whereas  platinum,  aluminium,  and  cadmium  do  not.  With 
water  as  the  dispersion  medium,  lead  gives  a  milky  liquid,  probably 
containing  colloidal  lead  hydroxide,  in  five  minutes ;  with  alcohol  in 
the  place  of  water,  a  colloidal  metal  solution  is  obtained  in  the  same 
time.  Experiments  with  lead  and  silver  in  water,  ethyl  alcohol, 
•isobutyl  alcohol,  ethyl  ether,  acetone,  ethyl  acetate,  and  amyl  acetate 
showed  that  the  number  and  size  of  the  colloidal  particles  may  vary 
very  much,  and  that  the  disintegration  depends  on  the  nature  of  the 
dispersion  medium.  It  was  possible  to  produce  sols  which  contained 
very  small  particles  of  very  uniform  size,  these  particles  being  in  brisk 
Brownian  movement.  T.  S.  P. 

Phase  Rule.  Joseph  A.  Muller  (Compt.  rend.,  1909,  149, 
1079— 1080).— A  reply  to  Boulouch  (Abstr.,  1909,  ii,  802)  maintaining 
the  validity  of  the  author's  method  of  deducing  the  relationship 
between  the  number  of  substances  and  phases  of  a  system  in 
equilibrium  (Abstr.,  1908,  ii,  466).  T.  A.  H. 

Photo-  and  Electro-chemical  Equilibria.  Andreas  Smits 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1909,  12,  356—359). — From  a 
consideration  of  the  equilibria  in  systems  which  are  capable  of  absorb- 
ing light  energy  and  electrical  energy,  the  author  is  led  to  the  view 
that  equilibria  will  be  established  at  the  ordinary  temperature  which 
correspond  with  higher  temperatures  in  the  absence  of  these  other 
forms  of  energy.  In  this  connexion,  reference  is  made  to  the  special 
cases  of  the  dissociation  of  hydrogen  sulphide,  hydrogen  selenide, 
hydrogen  iodide,  the  hydrides  of  phosphorus,  arsenic,  and  antimony, 
and  also  of  carbon  dioxide.  H.  M.  D. 

Temperature-coefficient  of  Chemical  Reaction  Velocities. 
IV.  The  Velocity  Isochore  of  Gas  Reactions,  its  Con- 
nexion -with  that  of  the  Reactions  of  Free  Atoms,  with 
Applications.  Max  Trautz  [Zeitsch.  phjsikal.  Chem.,  1909,  68, 
295 — 315.  Compare  Abstr.,  1909,  ii,  651). — A  theoretical  paper,  A 
general  equation,  independent  of  the  validity  of  the  gas  laws  for  the 
vapours  of  the  reacting  substances,  is  deduced  for  the  velocity  of  gas 
reactions.  Contrary  to  the  former  -method  of  deduction,  the  heat 
developed  in  the  reaction  is  partitioned  out  according  to  the  inter- 
mediate reactions  to  be  assumed  on  chemical  grounds,  and  Nernst's 
thermodynamic  law  is  employed.  The  equation  is  applied  to  the 
experimental  data  for  the  influence  of  temperature  on  the  decom- 
position and  formation  of  hydrogen  iodide,  and  on  the  decomposition 
of  nitric  oxide  and  of  hydrogen  phosphide,  and  is  shown  to  be  in 
satisfactory  accordance  with  the  results.  G.  S. 
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Rate  of  Evolution  of  Gases  from  Homogeneous  Liquids. 
Victor  H.  Veley  (in  part,  with  John  C.  Cain)  {Trans.  Faraday 
Soc,  1909,  5,  1—9.  Compare  Trans.,  1883,  43,  370  ;  1903,  83,  736  ; 
Abstr.,  1903,  ii,  641,  etc.). — Utilising  the  results  previously 
obtained  by  himself  and  other  workers,  the  author  has  studied  the 
conditions  of  the  evolution  of  gases  from  liquids  in  which  chemical 
changes  ai-e  taking  place,  with  especial  reference  to  the  degree  of 
supersaturation,  which,  according  to  the  author,  appears  to  have  been 
greatly  over-estimated.  The  reactions  considered  are:  (1)  carbon 
monoxide  from  formic  and  sulphuric  acids,  (2)  nitrogen  from 
ammonium  nitrite,  (3)  oxygen  from  hydrogen  peroxide  solutions,  and 
(4)  nitrogen  from  the  decomposition  of  diazonium  salts  by  water. 

The  amounts  of  gases  retained  in  supersaturated  solution  are 
calculated  by  comparing  the  volumes  which  were  actually  evolved  and 
those  which  would  have  been  obtained  if  there  had  been  no  retention 
(compare  Abstr.,  1903,  ii,  641).  From  the  known  solubilities  of  the 
several  gases  in  water,  the  degree  of  supersaturation  can  then  be 
determined.  The  values  obtained  vary  between  8  and  12,  according 
to  the  nature  of  the  gas  and  the  conditions  of  experiment. 

In  a  few  cases  of  the  decomposition  of  diazonium  salts,  the  lag 
factors  due  to  certain  opposing  side  reactions  are  discussed,  and  their 
effects  separated  from  the  concomitant  initial  delay  due  to  gas 
retention.  T.  S.  P. 

Hydrolysis  and  Reaction  Velocity  in  Mixtures  of  Alcohol 
and  Water.  Hans  Euler  and  Beth  af  Ugglas  (Zeitsch.  physikcU. 
Chem.,  1909,  68,  498 — 510). — The  degree  of  ionisation  and  of  hydro- 
lysis of  certainfcompounds  in  80  per  cent,  alcohol  has  been  determined 
by  conductivity  measurements.  The  dissociation  constants  ixlO* 
for  salicylic  acid  are  as  follows  :  I'Sl  at  0°,  186  at  18°,  1-88  at  30°, 
the  values  being  about  1/50  of  those  in  aqueous  solution.  As  regards 
the  hydrolysis  of  aniline  salicylate,  the  non-hydrolysed  fraction  in  A7IO 
solution  is  073  at  0°,  0-57  at  18°,  and  051  at  30°.  From  this  the 
dissociation  constant  of  aniline  at  18°  is  estimated  at  A:  =  4  x  10"^-, 
assuming  that  the  ion-product  for  the  solvent  is  0*6  x  10"^^.  In  A7100 
solution  the  sodium  salt  of  benzaldehyde  is  practically  completely 
hydrolysed,  the  corresponding  salt  of  p-nitrobenzaldehyde  to  the 
extent  of  76%,  and  the  corresponding  salt  of  dextrose  to  47%.  The 
latter  is  thus  less  hydrolysed  in  80  per  cent,  alcohol  than  in  pure 
water. 

An  attempt  was  made  to  follow  the  rate  of  neutralisation  of  aniline 
by  salicylic  acid  at  -  50"  by  the  conductivity  method,  but  the  reaction 
is  complete  within  ten  seconds. 

Electrical  conductivity  measurements  indicate  that  phenolphthalein 
is  a  dibasic  acid,  and  this  conclusion  is  supported  by  colorimetric 
measurements.  The  red  colour  of  concentrated  alcoholic  solutions  of 
phenolphthalein  salts  is  intensified  by  raising  and  diminished  by 
lowering  the  temperature.  G.  S. 

Hydrolysis  of  Salts  of  Amphoteric  Electrolytes.  Heather 
Henderson  liEVERiDGE  {Proc.  Roy.  Soc.  Edin.,  1909,  29,  648—667). — 
I'he   results   obtained   for   the   degree   of    hydrolysis  of   amphoteric 
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electrolytes  by  the  methods  depending  on  the  measurement  of  the  rate 
of  catalysis  of  methyl  acetate  and  that  of  the  electrical  conductivity 
are  not  in  agreement.  With  the  object  of  throwing  light  on  this 
discrepancy,  the  hydrolysis  of  o-aminobenzoic  acid  in  acid  solution  has 
been  determined  by  these  and  other  methods.  It  is  found  that  those 
methods  of  determining  the  hydrolysis  which  depend  directly  on  the 
concentration  of  tbe  hydrogen  ion  agree  fairly  well  with  each  other. 
Such  methods  examined  were  the  catalysis  of  methyl  acetate  by  the 
hydrochloride,  and  of  ethyl  diazoacetate  by  the  nitrate,  and  the  difference 
of  potential  method.  Other  methods  involving  the  solubility  of  the 
amphoteric  base  in  acid  solutions  of  different  concentrations  and  the 
partition  of  the  base  between  two  immiscible  solvents  lead  to  the  same 
value.  On  the  other  hand,  the  more  indirect  methods  depending  on 
electrical  conductivity  and  freezing-point  measurements  lead  to 
different  values  for  the  degree  of  hydrolysis.  The  conclusion  is  drawn 
that  these  two  methods  cannot  be  used  to  determine  the  extent  of 
hydrolytic  decomposition  in  the  case  of  salts  of  amphoteric  electrolytes. 
The  interpretation  of  the  freezing-point  and  conductivity  data  leads  to 
the  view  that  there  are  fewer  molecules  in  the  solution  of  a  salt  of  an 
amphoteric  electrolyte  than  there  would  be  in  the  case  of  a  non- 
amphoteric  substance.  H.  M.  D. 

Atomic  Weights  as  Mathematical  Functions.  F.  H.  Loeing 
{Chem.  Neivs,  1909,  100,  281 — 286). — In  continuation  of  previous 
work  (compare  Abstr.,  1909,  ii,  392)  the  elements  are  arranged  in 
the  order  of  their  atomic  weights  according  to  a  method  already 
described,  and  the  meaning  of  the  gaps  in  the  arrangement  is  further 
discussed.  Nitrogen  does  not  fit  into  the  system,  and  it  is  suggested 
that  it  is  made  up  of  helium  and  two  other  unknown  inactive 
elements,  the  so-called  *' satellite,"  St,  atomic  weight  0"27,  and  an 
element,  Nt,  atomic  weight  975.  The  "satellite"  may  occur  along 
with  other  elements,  for  example,  iodine  +  2  satellites  =  tellurium. 

A  further  arrangement  of  the  elements  is  given,  the  vertical 
columns  in  the  table  mentioned  above,  or  the  elements  singly,  are 
displaced  downwards  as  required  in  order  to  bring  chemically  allied 
elements  into  horizontal  alignment.  If  then  the  squares  are  coloured 
blue,  red,  or  purple,  according  as  the  elements  are  basic,  acidic,  or 
neutral  in  character,  the  basic  elennents  occupy  a  triangular  area, 
the  acidic  ones  next  to  them  a  similar  area,  and  the  elements  of 
neutral  tendency  form  a  rectangle.  Finally,  where  the  acidic 
elements  repeat,  an  approximate  square  is  formed.  A  coloured  table 
to  illustrate  this  arrangement  accompanies  the  paper.  G.  S. 

Calculation  of  Atomic  Weights.  Solution  of  the  Equation 
of  Condition.  Gustav  D.  Hinrichs  {Compt.  o-end.,  1909,  149, 
1074 — 1076). — A  graphic  method  of  solution  is  described,  which  in 
eludes  and  generalises  those  already  given  (Abstr.,  1907,  ii,  945;  1909 
ii,  653).  The  graph  used  in  illustration  of  the  method  is  that  for  42 
determinations  of  the  ratio  AgCi  :  Ag,  commencing  with  Berzelius' 
first  determination  and  ending  with  those  of  Kichards  (compare 
Abstr.,  1907,  ii,  679).  T.  A.  H, 
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Molecular  Rearrangements.  "William  A.  Noyes  (/.  Amer. 
Chem.  Soc,  1909,  31,  1368 — 1374).— A  discussion  of  recent  concep- 
tions with  regard  to  molecular  rearrangements,  and  particularly  with 
reference  to  the  nature  of  the  forces  or  attractions  which  hold  atoms 
together  in  molecules,  and  which  also  cause  atoms  of  diffei'ent 
molecules  to  react  with  each  other.  E.  G. 


Inorganic    Chemistry. 


Anodic  Formation  of  Hydrogen  Peroxide.  Franz  Richarz 
[Ber.,  1909,  42,  4674—4675.  Compare  Eiesenfeld  and  Reinhold, 
Abstr.,  1909,  ii,  879). — The  secondary  formation  of  hydrogen  peroxide 
at  the  anode  has  been  observed  by  the  author  (Abstr.,  1885,  624  ; 
1888,  12,  769).  C.  H.  D. 

Dissociation  of  Hydrogen  Bromide  and  Hydrogen  Iodide 
at  High  Temperatures.  Kurt  Vogel  von  Falckenstkin  {Zeitsch. 
physikal.  Chem.,  1909,  68,  270 — 280). — The  measurements  were  made 
by  determining  the  partial  pressure  of  the  hydrogen  by  Lowenstein's 
method  (compare  Abstr.,  1906,  ii,  272).  The  dissociation  of  hydrogen 
bromide  is  0-50°/  at  1024°,  0-73%  at  1108°,  and  1-08%  at  1222°;  that 
of  hydrogen  iodide  is  32-9%  at  1022°  and  3755%  at  1217°.  The 
results,  and  also  the  fact  that  at  the  high  temperatures  used  the 
halogen  molecules  are  partly  dissociated  according  to  the  equations 
Br,;^2Br'  and  1^^2ly  will  be  discussed  in  a  later  communication 

G.  S. 

Electric  Conductivity  and  Density  of  Solutions  of 
Hydrogen  Fluoride.  Ernest  G.  Hill  and  Annoda  P.  !Sirkar 
{I'roc.  Roy.  Soc.,  1909,  A,  83,  130 — 148). — Measurements  have  been 
made  of  the  electrical  conductivity  and  density  of  mixtures  of  water  and 
hydrogen  fluoride  ranging  from  the  one  pure  substance  to  the  other. 
A  satisfactory  conductivity  cell  was  constructed  from  paraflin  wax  of 
low  melting  point  (40-4°).  The  density  measurements  were  made  by 
weighing  a  lead  cylinder  coated  with  paraffin  wax  in  the  various 
liquids. 

Curves  are  plotted  which  show  the  variation  of  the  speciflc  con- 
ductivity and  of  the  density  with  the  percentage  composition  of  the 
solutions.  These  are  of  approximately  the  same  type,  and  exhibit  a 
well-defined  maximum  for  a  solution  containing  75%  of  hydrogen 
fluoride.  The  curve,  which  is  obtained  when  the  molecular  con- 
ductivity of  the  hydrogen  fluoride  is  plotted  as  a  function  of  the 
concentration,  shows  two  distinct  breaks,  one  at  about  91%,  the  other 
between  51%  and  55%  of  hydrogen  fluoride.  The  former  corresponds 
with  the  composition  9HF,HjO,   the  latter  with   HF,H,0,  and  the 
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authors  draw  the  conclusion  that  definite  hydrates  of  this  composition 
are  present  in  the  solutions. 

From  values  obtained  for  the  conductivity  at  0°  and  18°,  the  tem- 
perature-coefficient has  been  calculated.  This  is  constant,  and  equal 
to  0"0125  for  solutions  containing  less  than  7'7%of  hydrogen  fluoride. 
By  applying  this  temperature  correction,  molecular  conductivity  data 
for  25°  are  obtained.  On  comparison  with  Ostwald's  numbers  for 
dilute  solutions,  a'satisfactory  agreement  is  obtained  at  the  dilution 
"1;  =  4,  but  for  more  dilute  solutions  the  authors'  numbers  are  much 
smaller  than  Ostwald's,  the  difference  increasing  with  the  dilution. 

H.  M.  D. 

Production  of  Ozone  by  Ultra-violet  Light.  Edmond  van 
AuBEL(Co7np<.  rend.,  1909, 149,983— 985).— BordierandNogier(Com;j<. 
rend.,  1908,  147,  354)  could  not.  find  that  ozone  was  produced  from  the 
oxygen  of  the  air. by  the  action  of  ultra-violet  light,  although  previous 
observers  (compare  Abstr.,  1906,  ii,  224  ;  1909,  ii,  657)  had  observed  its 
formation.  Using  a  quartz  mercury  lamp  as  the  source  of  ultra- 
violet light,  the  author  definitely  proves  that  ozone  is  produced. 
Instead  of  using  water  to  absorb  the  ozone,  olive  oil  and  light  petroleum 
were  employed  in  the  first  experiments,  being  placed  in  porcelain 
dishes  inside  the  large  glass  globe  surrounding  the  quartz  tube.  After 
several  hours'  exposure,  starch  iodide  showed  the  presence  of  ozone  in 
these  liquids.  When  distilled  water  was  submitted  to  the  action  of 
the  ultra-violet  light  for  fourteen  hours,  the  presence  of  ozone  was 
detected  by  its  action  on  a  photographic  plate.  Starch  iodide  paper 
was  turned  blue  in  two  minutes,  except  where  it  was  covered  with  a 
piece  of  quartz,  and  thus  prevented  from  coming  into  direct  contact 
with  the  ozonised  air.  T.  S.  P. 

Boiling  Point  of  Sulphur  Corrected  by  Reference  to  New 
Observations  on  the  Absolute  Expansion  of  Mercury.  Hugh 
L.  Callendar  and^  Herbert  Moss  {rroc.  Roy.  Soc,  1909,  A,  83, 
106 — 108). — As  a  result  of  new  measurements  of  the  expansion  of 
mercury  between  0°  and  300°,  it  has  been  found  necessary  to  add  a 
correction  factor  to  the  result  obtained  for  the  boiling  point  of  sulphur 
by  Eumorfopoulos  (Abstr.,  1908,  ii,  1029).  This  raises  the  tempera- 
ture from  443*58°  to  444*55°,  which  is  in  practically  perfect  agreement 
with  the  value  previously  assumed  (444"53°).  H.  M.  D. 

The  Dynamic  AUotropy  of  Selenium.  Hugo  R.  Kruyt  {Zeitack. 
anorg.  Cliem.,  1909,  64,  305— 326).— The  study  of  the  electrical  con- 
ductivity is  uncertain  as  a  means  of  investigating  the  dynamic 
allotropy  of  selenium,  conductivity  not  being  an  additive  property. 
The  author  has,  therefore,  used  the  specific  gravity,  the  reciprocal  of 
which  is  a  strictly  additive  property  of  solid  solutions.  The  material 
was  purified  as  described  by  Marc  in  his  study  of  selenium  (Abstr., 
1904,  ii,  105  ;  1906,  ii,  226,  280,  742  ;  1907,  ii,  453). 

Grey,  crystalline  selenium,  which  has  not  been  heated  above  120°, 
has  D  4-5 — 4*6,  whilst  sublimed  selenium  has  D  480.  The  difference  is 
not  due  to  the  presence  of  amorphous  selenium.     After  fusion,  passage 
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of  the  amorphous  into  the  crystalline  form,  and  heating  to  125°,  the 
preparation  has  D  4-77.  The  denser  form  passes  into  a  modification 
with  D  477  when  heated  to  125°.  There  is  thus  an  equilibrium, 
Se^  :;ir  Se^,  high  temperatures  favouring  the  denser  form.  Exposure 
to  the  light  of  an  arc  lamp,  or  even  to  bright  diffused  light,  the 
selenium  being  enclosed  in  a  dilatometer  with  alcohol,  produces  an 
increase  of  volume ;  the  quantity  of  Se^  is,  therefore,  increased  by 
illumination.  The  changes  in  the  electrical  conductivity  are  explained 
on  the  assumption  that  Se ,  and  Se^  form  solid  solutions,  and  also  form 
a  compound  giving  a  diagram  of  the  same  form  as  is  obtained  from 
mixtures  of  bromine  and  iodine  (Terwogt,  Abstr.,  1906,  ii,  15)  and 
alloys  of  magnesium  and  cadmium  (Grube,  Abstr.,  1906,  ii,  355).  The 
conductivity  has  then  two  minima,  with  a  sharp  cusp  on  the  curve 
corresponding  with  the  compound.  The  anomalous  behaviour  of 
specimens  cooled  from  200^  is  explained  as  being  due  to  the  combined 
action  of  light  and  heat  in  altering  the  equilibrium,  and  also  in  changing 
the  velocity  with  which  equilibrium  is  attained. 

The  conclusion  is  drawn  that  all  phases  of  selenium  contain  Se.<  and 
Se^,  whilst  red,  crystalline  selenium  is  labile,  and  may  perhaps  also 
occur  in  two  modifications.  C.  H.  D. 

Coefficients  of  Absorption  of  Nitrogen  and  Oxygen  in 
Distilled  Water  and  Sea-Water,  and  of  Atmospheric  Carbon 
Dioxide  in  Sea  Water.  Charles  J.  J.  Fox  {Trans.  Faradarj  jSoc, 
1909,  5,  68 — 86). — The  apparatus  used  for  determining  the  coetticients 
of  absorption  of  nitrogen  and  oxygen  was  a  modified  form  of 
Estreicher's  adaptation  (Abstr.,  1900,  ii,  205)  of  Ostwald's  apparatus. 
The  pressure  used  could  be  varied  at  will,  whereas  Estreicher's  had  to 
make  the  measurements  at  exactly  atmospheric  pressure.  Special 
precautions  were  taken  to  free  the  water  from  dissolved  air,  and  it  is 
suggested  that  the  method  used  by  Estreicher  was  not  satisfactory,  so 
that  his  values  for  the  absorption  coefficients  for  argon  and  helium  may 
be  respectively  02  to  5%  and  0  5  to  10%  too  low. 

Two  series  of  measurements  of  the  solubility  of  atmospheric  nitrogen 
in  distilled  water  between  0*^  and  50°  were  made.  A  correction  had  to 
be  applied,  due  to  the  different  solubilities  of  nitrogen  and  argon  and 
the  variation  of  the  partial  pressures  with  temperature.  The  relation 
between  the  absorption  coefficient  (aj.)  and  the  temperature  is  given 
by  the  formula  lOOOaj,  =  22998  -  0-52"98<  + 0*0091 962^-  -  0-00006779«3. 
In  the  case  of  oxygen  the  formula  obtained  was  1000a  =  49*239 - 
1  3440<  +  0-28752<2_o0003024r.  These  formula;  give  the  following 
values  for  gas  absorbed  in  c.c.  per  litre. 


0' 

10' 

20° 

30" 

40' 

50' 

Nitrogen... 

23  00 

18-54 

15-54 

13-55 

1215 

11-02 

Oxygen  ... 

49-24 

88-37 

31-44 

26-65 

23-30 

20-95 

I^eterminations  were  also  made  on  sea-waters  of  four  different 
salinities.  These  values  were  then  combined  with  those  obtained  for 
distilled  water,  and  formulae  obtained  connecting  the  absorption 
coefficient,  temperature,  and  salinity  (chlorine-coutent)  of  the  sea-water 
for  nitrogen  and  oxygen   at  the  partial  pressures   they  have  in  air. 
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Tables  are  then  given  showing  the  amount  of  nitrogen  (containing 
argon)  and  oxygen  (in  c.c.)  absorbed  by  1000  c.c,  of  sea-water  from  a 
free  dry  atmosphere  of  760  mm.  pressure  at  temperatures  from  0°  to 
28°,  and  the  chlorine  content  0 — 20  per  mille. 

In  the  case  of  carbon  dioxide  the  pressure  in  sea- water  varies 
probably  between  1  and  7  parts  per  10,000  ;  the  total  alkalinity  also 
varies,  and  for  the  open  ocean  is  equivalent  to  about  40  mg.  OH  per 
litre.  The  carbon  dioxide  pressure  was  determined  by  a  modification  of 
Pettenkofer's  method.  It  was  first  of  all  established  that  the  ratio  of 
total  COg  to  total  OH  is  rectilinear,  and  as  a  result  of  the  law  of  mass 
action  no  C03"-ions  are  formed;  all  the  combined  carbon  dioxide  must 
be  in  the  form  of  HCO^'.  The  effect  of  varying  pressure  on  only  one 
alkalinity,  that  selected  being  40  mg.  OH  per  litre,  was  then  deter- 
mined. From  these  results  an  interpolation  formula  connecting  the 
carbon  dioxide  per  litre  of  sea-water,  the  salinity,  the  alkalinity,  the 
temperature,  and  the  pressure  was  obtained,  and  tables  of  the  calculated 
results  are  given. 

From  these  tables  a  calculation  can  be  made  of  the  power  of  the  sea 
to  conserve  the  constancy  of  carbon  dioxide  in  the  air  (compare 
Arrhenius,  Pldl.  Mag.,  1896,  [v],  41,  273).  The  conclusion  is  drawn 
that  for  the  open  ocean  (OH  =  40  mg.  per  litre  and  ^  =  12°)  it  requires 
17 '6  times  as  much  carbon  dioxide  to  raise  the  carbon  dioxide  partial 
pressure  as  for  the  same  volume  of  air ;  or,  if  a  quantity  of  carbon 
dioxide  is  poured  into  the  air,  as,  for  example,  by  volcanic  action,  two- 
thirds  will  eventually  be  absorbed  by  the  sea.  The  final  equilibrium 
will  not  be  attained,  however,  until  either  the  insoluble  carbonates  on 
the  sea-bottora  or  the  carbon  dioxide  in  the  air  have  completely  gone 
into  solution  in  the  form  of  HCOg'.  The  time  necessary  for  this  is  not 
known,  but  it  must  be  very  important  geologically. 

The  concentrations  of  the  free  ions,  HCOg'  and  H*,  for  ocean-water 
are  calculated  to  be  respectively  2*24  x  10"^  and  1"6  — 2'6  x  10"*'  gram- 
equivalents  per  litre  ;  thus  sea-water  is  just  slightly  more  acid  that 
distilled  water. 

The  paper  also  contains  a  description  of  the  apparatus  used 
for  extracting  and  analysing  gases  dissolved  in   liquids. 

T.  S.   P. 

Red  Phoaphorus  and  the  so-called  "  Hittorf  s  Phosphorus." 
Alfred  Stock  and  Franz  Gomolka  {Ber.,  1909,  42,  4510 — 4527). 
— Hittorf 's  phosphorus,  having  the  high  density  2*3,  is  the  only 
variety,  other  than  yellow  phosphorus,  which  is  at  all  well  defined,  the 
ordinary  red  variety  being  a  mixture. 

Hittorf's  phosphorus  is  best  prepared  by  heating  3  grams  of  pure 
phosphorus  with  200  grams  of  lead  in  a  sealed  Jena  glass  tube,  packed 
in  sand,  to  800°  for  forty-eight  hours.  The  glass  is  broken  and 
removed  in  a  freezing  mixture,  and  the  lead  cleaned  by  brushing  and  by 
washing  with  hydrofluoric  acid.  As  nitric  acid  attacks  the  phosphorus, 
the  lead  is  best  removed  by  electrolysis  in  acetic  acid  containing  lead. 
The  cathode  is  placed  at  the  bottom  of  the  vessel,  a  clock-glass  being 
fixed  below  the  rod.  The  residue  thus  obtained  contains  some  lead, 
meclianically  dislodged  from  the  anode,  and  is  purified  by  boiling  with 
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hydrcwihloric  acid  in  an  atmosphere  of  carbon  dioxide,  followed  by 
treatment  with  hydrofluoric  acid.  The  purest  product  still  contains 
1  -5%  oi  lead. 

Bismuth  may  be  used  in  place  of  lead,  but  it  dissolves  only  one-fifth 
as  much  phosphorus,  and  the  crystals  obtained  are  less  pure.  The 
metals  appear  to  be  held  in  solid  solution. 

Only  very  minute  quantities  of  Hittorf's  phosphorus  are  obtained 
by  sublimation.     An  improvement  of  this  method  is  being  studied. 

Ordinary  red  phosphorus  melts  at  605 — 610°,  and  Hittorf's 
phosphorus  at  620°.  The  product  obtained  by  fusion  in  a  closed  tube 
is  heterogeneous. 

Hittorf's  phosphorus,  corrected  for  the  dissolved  lead,  has 
D  2  31 — 2  33.  It  is  much  less  chemically  reactive  than  ordinary  red 
phosphorus  at  high  temperatures,  but  both  oxidise  slowly  in  the  air  to 
deliquescent  products.  The  statement,  often  made,  that  red  phosphorus 
is  stable  in  air,  is  incorrect,  C.  H,  D. 

Oxidation  of  Phosphorus.  Willem  P.  Jorissen  and  N.  H. 
SitwERTsz  VAX  Reesema  {C/iem.  Weekblad,  1909,  6,  931—938. 
Compare  Schmidt,  Abstr,,  1902,  ii,  237  ;  Schenck,  Mihr,  and  Banthien, 
Abstr.,  1906,  ii,  326  ;  de  Broglie  and  Brizard,  Abstr.,  1909,  ii,  535; 
Riboul,  ibid.,  ii,  718;  Elster  and  Geitel,  Physikal.  Zeitsch.,  1902,  3, 
475;  1903,  4,  ill,  293,  436,  457;  Ber.  deut.  physikal.  Ges.,  1906, 
640). — The  work  of  Elster  and  Geitel  and  of  Schmidt  on  the  oxida- 
tion of  phosphorus  has  been  repeated.  The  results  obtained  support 
the  conclusions  of  Elster  and  Geitel,  but  indicate  that  Schmidt's 
statements  are  erroneous.  A.  J.  W. 

Preparation  of  Hypophosphoric  Acid.  Jacques  Cavalier  and 
E.  CoRNEC  (Bull.  Soc.  chiin.,  1909,  [iv],  5,  1058— 1060).— A  number  of 
glass  rods  are  placed  across  the  bottom  of  an  ordinary  photographic 
washing  dish,  and  on  these  are  laid  transversely,  slicks  of  phosphorus, 
separated  from  each  other  by  glass  rods.  "Water  is  then  poured  into 
the  dish  until  the  phosphorus  is  half  submerged.  The  whole  is 
covered  by  a  glass  plate  resting  on  a  layer  of  cott;on  wadding,  so  that 
air  is  slowly  but  continuously  admitted.  The  acid  formed  can  be  neutral- 
ised by  sodium  carbonate,  to  form  sodium  hydrogen  hypophosphate,  or 
the  latter  salt  can  be  obtained  at  once  by  substituting  a  solution  of 
sodium  acetate  for  water  in  the  dish.  From  this  sodium  salt,  the  acid  is 
best  recovered  by  making  the  lead  salt  by  double  decomposition,  and 
regenerating  the  acid  with  hydrogen  sulphide.  By  this  process,  and 
using  a  di^h  13  x  18  cm,,  from  30  to  50  grams  of  sodium  hydrogen 
hypophosphate  may  be  obtained  in  five  to  six  days,  T,  A.  H. 

Decomposition  of  Water  by  Hypophosphites  in  Presence 
of  Palladium  as  a  Catalyst.  Alexis  Bach  {Her.,  1909,  42, 
4463 — 4470). — The  formation  of  copper  hydride  from  sodium  hypo- 
phosphite  and  copper  sulphate  takes  place  at  the  ordinary  temperature, 
and  is  an  example  of  the  decompt  sition  of  water  by  an  oxidisable 
substance  in  pre.sence  of  a  Hubstance  capable  of  combining  with 
hydrogen.  The  same  reaction  takes  place  in  presence  of  a  catalyst, 
hydrogen  being  set  free. 
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Solutions  of  sodium  hypophosphite  and  palladium  chloride  are 
used,  the  course  of  the  reaction  being  followed  by  measuring  the 
volume  of  hydrogen  evolved.  The  velocity  of  decomposition  increases 
much  more  rapidly  than  the  quantity  of  palladium  added,  the  con- 
centration of  the  hypophosphite  being  kept  constant.  The  velocity 
decreases  rapidly  with  time,  and  is  not  increased  by  further  additions 
of  palladium,  but  rises  to  the  original  value  on  further  addition  of 
hypophosphite.  With  constant  palladium,  the  velocity  increases  less 
rapidly  than  the  quantity  of  added  hypophosphite.  Hydrocyanic  acid 
prevents  the  decomposition,  or,  if  palladium  sponge  is  used  instead  of 
the  chloride,  slowly  brings  it  to  a  standstill. 

The  analogy  of  the  behaviour  of  palladium  in  this  case  to  that  of 
a  peroxydase  is  pointed  out,  both  departing  from  the  laws  of  chemical 
kinetics.  The  intermediate  formation  of  an  unstable  palladium 
perhydride  is  assumed.  C.  H.  D. 

Phosphorescent  Oxidation  of  Arsenic.  Leon  Bloch  {Compt. 
rend.,  1909,  149,  lib— 111.  Compare  Abstr.,  1909,.  ii,  395).— The 
phosphorescence  of  arsenic  at  200°,  like  that  of  sulphur  and  phosphorus, 
is  accompanied  by  oxidation,  by  which  arsenic  trioxide  is  produced. 
As  in  the  case  of  sulphur,  no  ionisation  occurs,  and  there  is  also  no 
formation  of  ozone,  which  is  produced  by  both  sulphur  and  phos- 
phorus. The  product  of  oxidation  of  arsenic,  either  phosphorescently 
or  with  flame,  always  contains  arsenic  oxide,  just  as  some  phosphoric 
oxide  and  sulphur  trioxide  are  always  produced  in  the  parallel  cases. 
The  arsenic  oxide,  which  may  amount  to  l/30th  of  the  whole,  seems 
to  be  formed  directly  from  arsenic,  since  arsenious  oxide  cannot  be 
oxidised  under  the  conditions.  The  author  assumes  conversely  that 
arsenic  oxide  is  the  sole  original  product,  and  this  is  mainly 
decomposed  into  arsenious  oxide  by  a  secondary  change. 

The  synthesis  of  sulphur  chloride  and  arsenic  chloride  without 
incandescence  is  unaccompanied  by  ionisation.  R.  J.  C. 

Formation  of  Silicon  Sulphide  in  the  Desulphurisation  of 
Iron.  W.  Fielding  {Trans.  Faraday  Soc,  1909,  6,  110— 111).— The 
object  was  to  find  the  conditions  under  which  ferrosilicon  can  react 
with  ferrous  sulphide  and  liberate  a  sulphide  of  silicon.  The  reaction 
was  investigated  by  heating  mixtures  of  the  two  compounds  in  a 
vacuum  at  known  temperatures.  The  heating  was  eifected  in  a 
crucible  in  the  form  of  a  hollow  graphite  rod,  heated  electrically. 

With  commercial  ferrous  sulphide  the  mass  fused  at  about  930°,  and 
a  vigorous  reaction  set  in,  accompanied  by  a  rise  in  temperature. 
With  pure  ferrous  sulphide,  no  reaction  was  observed  up  to  about 
1300°,  so  that  the  reaction  noted  with  the  impure  compound  was 
probably  due  to  I'eduction  of  oxide  of  iron  present  by  the  ferro- 
silicon. 

Ju  all  the  experiments  a  yellow  sublimate  appeared  on  the  walls  of 
the  tube  at  1500°.  This  was  found  to  consist  of  approximately  50%  of 
silicon  sulphide  (assuming  the  formula  to  be  8iS„),  the  remainder  being 
iron  sulphide  which  had  volatilised,  silica  resulting  from  the  action  of 
moisture  in  the  air  on  the  silicon  sulphide,  and  a  small  amount  of 
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finely-divided  ferric  oxide.  In  different  experiments  products  of 
variable  composition  were  obtained,  and  it  has  not  been  possible 
completely  to  identify  the  silicon  sulphide  present  in  the  product. 

T.  S.  P. 

Thermal  Analysis  of  the  System  KgSO^-KP.  B.  Karandeeff 
{Cenir.  Min.,  1909,  728 — 733). — On  the  basis  of  observations  on 
the  rate  of  cooling  of  fused  mixtures  of  potassium  sulphate  and 
potassium  fluoride,  a  temperature  concentration  diagram  has  been 
constructed.  The  freezing-point  curve  consists  of  three  branches 
corresponding  with  the  two  components  and  with  a  double  salt, 
KF.KjSO^,  respectively.  The  eutectic  temperatures,  883°  and  788°, 
correspond  respectively  with  41  and  83  mols.%  of  potassium  fluoride. 
The  double  salt  melts  at  887°.  Ii  is  only  stable  at  temperatures 
above  578°,  and  on  cooling  below  this,  breaks  up  into  its  components. 
Potassium  sulphate  undergoes  a  change  in  crystalline  form  at  599°. 

H.  M.  D. 

Existence  of  Real  Percarbonates  and  their  Differentia- 
tion from  Carbonates  with  Hydrogen  Peroxide  of  Crystal- 
lisation. E.  H.  PtiESENFELD  and  B.  Reinhold  {Ber.,  1909,  42, 
4377 — 4383). — According  to  the  authors,  Constam  and  von  Hansen 
(Abstr.,  1897,  ii,  550)  did  not  definitely  prove  that  the  substance 
which  formed  at  the  anode  in  the  electrolysis  of  concentrated  solutions 
of  potassium  carbonate  was  potassium  percarbonate.  The  substance 
was  never  obtained  pure,  the  hydrogen  carbonate  and  water  being 
always  present,  so  that  it  was  possible  that  it  was  a  hydrogen  peroxide 
additive  product  of  potassium  carbonate,  since  the  authors  have 
recently  proved  the  anodic  formation  of  hydrogen  peroxide  in  strong 
solutions  of  potassium  hydi'oxide  at  low  temperatures  (compare  Abstr., 
1909,  ii,  879). 

The  authors  have  now  succeeded  in  preparing  a  pure  potassium 
percarbonate  of  the  formula  KjC.^Og,  and  containing  neither  water 
nor  hydrogen  carbonate,  so  that  it  could  not  be  an  additive  product  of 
hydrogen  peroxide.  It  was  made  by  the  electrolysis  at  -  30°  to  -  40° 
of  a  very  rstrong  solution  of  potassium  carbonate,  contained  in  a 
U-tube.  The  anode  was  a  platinum  wire,  tho  cathode  being  of 
platinum  foil  and  surrounded  by  parchment  paper.  The  current  used 
was  0"5  amj>ere.  After  six  hours  the  salt  formed  at  the  anode  was 
collected,  washed  with  cold  water,  alcohol,  and  ether,  and  dried,  and 
then  proved  to  have  the  composition  given  above.  When  added  to  a 
neutral  solution  of  potassium  iodide  at  the  ordinary  temperature,  it 
immediately  liberates  iodine  according  to  the  equation  : 

CjO«"-l-21'  =  2C03"-f-l2, 
no  oxygen  being  evolved,  whereas  hydrogen  peroxide  reacts  very 
slowly  under  such  conditions.  This  reaction  is  characteristic  of  a 
real  percarbonate,  and  can  be  used  to  distinguish  them  from  additive 
products  of  cjirhonates  and  hydrogen  peroxide.  It  is  found  that  the 
percarbonates  described  by  Tanatar  (Abstr.,  1903,  ii,  208),  when  added 
to  a  neutral  solution  of  potassium  iodide,  cause  a  brisk  evolution 
of  oxygen,  and  the  solution  remains  colourless.     All  these  compoundi 
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must  therefore  be  classed  as  additive  products  of  hydrogen  peroxide 
and  carbonates.  The  percarbonates  obtained  by  Wolffen stein  and 
Peltner  (Abstr.,  1908,  ii,  180,  183;  1909,  ii,  574)  are  also  doubtful. 

It  was  not  found  possible  to  prepare  solid  percarbonates  of  lithium, 
sodium,  rubidium,  and  csesium,  although  the  anolyte  reacted  towards 
potassium  iodide  as  if  it  contained  percarbonate.  T.  S.  P. 

Reduction  of  Sodium  Sulphate  by  Carbon.  Albert  Colson 
{Compt.  rend.,  1909,  149,  1076 — 1078). — When  an  intimate  mixture 
of  sodium  sulphate  and  animal  charcoal  is  heated  in  an  iron  pipe, 
practically  no  interaction  takes  place  below  950°,  but  at  this  tempera- 
ture the  reduction  is  rapid  and  uniform,  especially  if  charcoal  is  used 
in  the  proportion  required  by  the  equation :  NagSO^  +  4C  =  NagS  +  4C0. 
With  increase  of  temperature,  the  rate  of  action  augments  rapidly. 

T.  A.  H. 

Action  of  Safety  Explosives  containing  Ammonium  Nitrate 
in  the  Presence  of  Carbon,  Paper,  and  ParaflBn.  H.  Dautriche 
{Compt.  rend.,  1909,  149,  926 — 928). — Safety  explosives  containing 
ammonium  nitrate  are  used  in  coal  mines,  and  since  oxygen  is  set  free 
in  the  explosion,  it  is  important  to  investigate  their  action  on  charcoal 
powder,  which  would  be  equivalent  to  coal  dust  in  the  mine,  and  on 
paper  and  paraffin,  the  latter  being  used  in  making  the  cartridges. 

Experiments  carried  out  under  conditions  very  similar  to  those 
obtaining  in  a  mine,  with  an  explosive  consisting  of  90  parts  of 
ammonium  nitrate  to  7  parts  of  trinitrotoluene,  show  that  charcoal 
powder  surrounding  the  cartridges  is  burnt,  and  that  all  the  oxygen 
is  used  up  with  the  formation  of  carbon  monoxide.  The  combustion 
of  the  paper  and  paraffin  depends  on  the  diameter  of  the  cartridges. 
When  these  are  30  mm.  in  diameter,  the  combustion  is  feeble,  but 
when  40  mm.  in  diameter,  it  is  very  marked.  T.  S.  P. 

True  Atomic  Weights.  Stas'  Determinations.  III.  Louis 
DuBREUiL  {JiuU.  Soc.  chim.,  1909,  [iv],  5,  1049—1053,  1053—1055, 
1055 — 1058). — A  series  of  three  papers  continuing  (this  vol.,  ii,  886) 
the  critical  revision  of  Stas'  determinations,  the  cases  now  considered 
being  (1)  silver  iodate,  (2)  silver  bromate,  (3)  silver  chlorate. 

The  apparent  atomic  weights  found  for  the  three  cases  are  :  (1) 
silver  107-9990  and  107-9991,  iodine  126-9790  and  126-9991,  oxygen 
16-0149  and  16-0128,  (2)  silver  1079995,  bromine  79  9995,  and 
oxygen  160061,  (3)  silver  107-9996,  chlorine  354996,  and  oxygen 
16-0036.  T.  A.  H. 

So-called  Electrolytic  Peroxide  of  Silver.  Margrete  Uose 
(Zeitsch.  physikal.  Gkem.,  1909,  68,  383—384). — The  author's  work  on 
the  same  subject  (compare  Abstr.,  1905,  ii,  299)  has  not  been  mentioned 
by  Baborovsky  and  Kuzma  (compare  Abstr.,  1909,  ii,  666).        G.  S. 

Silver  and  Thallium  Iridichlorides  and  Iridochlorides.  Marcel 
Delepine  {Compt.  rend.,  1909,  149,  1072—1074.  Compare  Abstr., 
1908,  ii,  702). — The  fugitive  blue  precipitate  formed  when  potasi-ium 
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iridlchloride  is  added  to  silver  nitrate  consists  of  silver  iridichloride, 
AjTglrClg.  This  when  kept,  either  alone  or  in  presence  of  excess  of 
silver  nitrate,  passes  into  silver  iridochloride,  A^gli-Clg,  which  is 
yellow,  and  on  treatment  with  ammonia  changes  into  the  greenish- 
yellow  argentodianimonium  iridochloride,  (Ag2NH3)3liClg,  which  loses 
part  of  its  ammonia  on  exposure  to  air  and  the  whole  of  it  on  warming 
(compare  Glaus,  J.  pr.  Chem.,  1847,  i,  42,  348). 

Thallium  iridichloride,  TloIrClg,  forms  small,  opaque,  greenish-blue 
cubes,  and  is  more  stable  than  the  corresponding  silver  salt.  Boiling 
hydrochloric  acid  decomposes  it,  forming  the  iridochloride,  Tl3lrCI,.,, 
which  crystallises  out,  on  cooling  the  liquid,  in  bronze-tinted  lamellae. 
Nitric  acid  re-converts  it  into  the  iridichloride.  T.  A.  H. 

The  Calcium  Silicides  and  their  Absorptive  Power  for 
Nitrogen.  Adalbert  Kolb  {Zeitsch.  anorg.  Chem.,  1909,  64, 
342 — 367). — By  heating  together  calcium  and  silicon,  two  silicides  are 
obtained,  according  to  the  component  in  excess.  The  products  contain 
53  5%  and  36-68%  Si  respectively,  corresponding  appi-oximately  with 
the  formulae  Ca^Sijo  and  Ca^^Sijo  (compare  Hack.<pill,  Abstr.,  1908, 
ii,  589  ;  Tamaru,  Abstr.,  1909,  ii,  400).  Both  silicides  are  crystalline, 
evolve  hydrogen  with  acetic  acid,  and  evolve  spontaneously  inflammable 
hydrogen  with  dilute  hydrochloric  acid.  Silicones  are  obtained  with 
concentrated  hydrochloric  acid.  The  first  silicide  yields  an  orange  or 
yellow,  crystalline  silicone,  the  second  yields  a  silicone  containing  less 
silicon. 

Both  silicides  absorb  nitrogen  actively  near  1000°,  the  first  com- 
pound being  the  more  energetic.  The  products  have  the  respective 
compositions  CaSioN,  and  CauSijoNjo.  Structural  formulae  are  pro- 
posed for  the  silicides,  silicones,  and  silico-nitrides.  C.  H.  D. 

Calcium  Ferrites.  Siegfried  Hilpert  and  Ernst  Kohlmeyer 
{lier.,  1909,  42.  4581— 4594).— Mixtures  of  pure  ferric  oxide  and 
lime  are  heated  in  a  platinum  crucible,  protected  by  an  outer  crucible 
of  spinel  mass,  in  an  electric  furnace,  of  which  a  hollowed-out  carbon 
rod  forms  one  pole,  the  other  being  an  outer  iron  cone,  the  space 
between  being  filled  with  granulated  carbon. 

Mixtures  containing  only  small  percentages  of  iron  oxide  are  not 
completely  fusible  under  these  conditions,  being  on  y  pasty.  The 
last  portion  solidifies  at  1410°,  when  they  become  completely  solid. 
The  lime  forms  well-developed  crystals.  When  the  lime  falls  below 
75  mol.%,  the  primary  crystallisation  is  that  of  the  orthoferrite.  The 
first  complete  fusion  is  obtained  with  69  mol.%  CaO,  freezing 
beginning  at  1550°. 

Calcium  orthoferrite,  3CaO,Fe208,  melts  at  1410°,  and  disintegrates, 
like  calcium  orthosilicate,  on  further  cooling.  The  next  compound, 
3CaO,2Fe203,  melts  at  1450°.  At  1220°  a  reaction  occurs  in  the  solid 
state,  the  compound  formed  having  a  formula  near  to  5CaO,3Fe203 
(compare  the  aluminate,  5CaO,3Al.^03  :  Shepherd,  Rankin,  and  Wright, 
Abstr.,  1909,  ii,  1015).  There  is  a  eutectic  point  at  1200='  and 
50  mol.%  CaO,  and  a  second  maximum  at  1400°,  corresponding  with 

3—2 
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the  compound  2CaO,3Fe203.  Calcium  metaferrite,  CaOjPcgOg,  appears 
to  be  formed  below  the  eutectic  point.  The  behaviour  of  mixtures 
rich  in  ferric  oxide  is  complicated,  partly  owing  to  the  escape  of 
oxygen  and  the  formation  of  crystals  of  magnetite.  Ferric  oxide 
melts  at  1565°  and  the  magnetic  oxide  at  1527°. 

The  colour  of  the  mixtures  becomes  darker  with  increasing  iron. 
The  specific  volume  curve  shows  a  sharp  change  of  direction  at  the 
formula  CaOjFegOg,  and  another,  less  distinct,  near  20  mol.%  CaO. 
The  magnetic  properties  diminish  with  the  proportion  of  iron,  and 
become  insignificant  at  67  mol.%  CaO.  The  electrical  conductivity  is 
very  small  throughout,  even  that  of  fused  ferric  oxide  being  only 
10"^*'  that  of  iron.  Solid  solutions  are  not  formed,  and  the  low 
conductivity  is  unexplained. 

The  calcium  ferrites  are  much  less  readily  attacked  by  reagents 
than  the  silicates,  hence  the  advantage  of  their  presence  in  cements 
exposed  to  sea-water.  The  mixtures  containing  60 — 70  mol.%  CaO 
are  hydraulic.  Calcium  ferrites  are  less  easily  reducible  than  ferric 
oxide.  C.  H.  D. 

Compounds  containing  Iron  Peroxide,  YqO^.  Ludwig  Moeser 
and  H.  Boeck  {Ber.,  1909,  42,  4279—4283.  Compare  Abstr.,  1903, 
ii,  546). — When  a  mixture  of  concentrated  solutions  of  ferric  and 
strontium  nitrates  (1  mol.  :  1 — 2  mols.)  is  evaporated  to  dryness,  and 
the  finely-powdered  residue  heated  at  a  temperature  of  not  more  than 
600-^  in  a  stream  of  oxygen  until  oxides  of  nitrogen  are  no  longer 
evolved,  a  compound  is  obtained  which  seems  to  have  the  formula 
SrO,Fe02.  Determination  of  the  proportion  of  active  oxygen  to  ferric 
oxide  showed  that  it  could  not  be  a  compound  of  strontium  peroxide 
and  ferric  oxide. 

A  similar  compound  was  indicated  in  the  residue  obtained  by  heat- 
ing a  mixture  of  barium  hydroxide  and  ferric  hydroxide  at  400°  in  a 
current  of  oxygen. 

These  compounds  are  black  substances,  which  are  stable  below 
650°,  but  decompose  gradually  above  that  temperature.  They  are 
slowly  acted  on  by  water  with  evolution  of  oxygen.  Hydrogen  per- 
oxide reacts  violently  with  liberation  of  oxygen;  acids  act  in  a  similar 
manner.  Hydrochloric  acid  gives  both  chlorine  and  oxygen  ;  oxalic 
acid,  oxygen  and  carbon  dioxide.  Mixtures  of  air  and  alcohol  or 
other  inflammable  vapours,  when  led  over  the  heated  compounds,  are 
oxidised  to  water  and  carbon  dioxide,  and  when  once  the  combustion 
has  started,  it  proceeds  of  its  own  accord. 

It  is  possible  that  a  compound  of  iron  peroxide  with  lithium  oxide 
has  been  obtained,  but  it  was  not  found  possible  to  prepare  such 
compounds  with  other  bases. 

In  an  appendix,  H,  Borck  describes  a  compound  of  strontium  and 
ferric  oxides  which  is  obtained,  in  a  hydrated  condition,  as  a  yellowish- 
brown  precipitate  by  warming  a  suspension  of  freshly-precipitated 
ferric  hydroxide  in  a  concentrated  solution  of  strontium  hydroxide  for 
some  time  on  the  water-bath.  On  heating,  it  loses  water  and  becomes 
brown,  and  at  temperatures  above  300°  it  absorbs  oxygen,  forming 
the  compound  SrOjFeOg.  T.  B.  P. 
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Hexahydrated  Glucinum  Sulphate.  Mabio  Levi-:Malvaxo 
(Gazzetta,  1909,  39,  ii,  43S— 440.  Compare  Abstr.,  1906,  ii,  165).— 
The  author  gives  a  new  example  of  crystallisation  of  one  salt  under 
the  catalytic  influence  of  another  dissolved  salt. 

When  prepared  in  the  ordinary  way,  hexahydrated  glucinum 
sulphate  forms  a  mass  of  crystals  incapable  of  being  measured  ;  but 
when  a  solution  containing  equimolecular  proportions  of  glucinum 
and  potassium  sulphates  is  concentrated  on  the  water-bath  and  allowed 
to  cool,  it  deposits  large  crystals  of  hexahydrated  glucinum  sulphate 
belonging  to  the  cobic  system  [Zambonini],  and  melting  partly  at 
78—80°  and  completely  at  95—96=  T.  H.  P. 

B€i8ic  Magnesium  Chlorides.  "William  O.  Robinson  and  W.  H. 
Waggaman  {J.  Physical  Cham.,  1909,  13,  673— 678).— Solutions  con- 
taining from  2 "36  to  34-22°o  of  magnesium  chloride  were  shaken  with 
small  amounts  of  magnesium  oxide  for  six  months  at  a  temperature  of 
25^.  At  the  end  of  this  time,  the  residues  had  become  homogeneous, 
and  the  solutions  constant  in  composition.  From  an  examination  of 
the  diagram  on  which  the  solubility  data  are  plotted,  the  conclusion  is 
drawn  that  the  solid  substance  in  equilibrium  with  solutions  contain- 
ing less  than  about  10%  of  magnesium  chloride  is  an  indefinite  solid 
solution,  whereas  the  solid  residue  in  contact  with  more  concentrated 
solutions  is  a  basic  salt  of  the  composition  SMgO^MgClo.lOHjO. 
Microscopic  examination  showed  that  this  consists  of  very  small, 
acicular  crystals.  H.  M.  D. 

Zinc  Amalgams.  Ebnst  Cohen  and  Katsuji  Ikoct*  {Ch«m. 
Weekblad,  1909,  6,  921 — 930.  Compare  Roozeboom  and  Byl,  Abstr., 
1901,  ii,  507;  Kerp  and  Bottger,  Abstr.,  1900,  ii,  656;  Pushin, 
Abstr.,  1903,  ii,  212  ;  Hulett,  Abstr.,  1900,  ii,  543).— The  authors 
have  investigated  the  solubility  of  zinc  in  mercury  at  temperatures 
between  0=  and  100°,  and  found  that  it  increases.  Kerp  and 
Bottger's  method  gives  erroneous  results,  especially  between  20=  and 
100°.     Pushin'e  results  are  also  incorrect.  A.  J.  W. 

Double  Fluorides  of  Univalent  Thallium.  Fritz  Ephraim  and 
Leo.nid  Heyma.n.v  (Ber.,  1909,  42,  U5&—ii63).—T/uUlotu 
manganosomanganic  Jluoride,  5TlF,2MnF3,MnF2.  obtained  by  pre- 
cipitating manganous  acetate  with  ammooia  and  hydrogen  peroxide, 
dissolving  the  well-washed  precipitate  in  hydrofluoric  acid,  and  adding 
thallous  fluoride,  forms  claret-coloured  prisms,  decomposed  by  water, 
but  soluble  in  cold  concentrated  sulphuric  acid  or  in  dilute  oxalic  or 
tartaric  acids  to  violet  solutions,  decolorised  on  heating.  Attempts 
to  prepare  the  manganic  compound  result  in  the  formation  of  this 
salt. 

The  three  antimony  compounds,  TlF.SbFj;  TlF,2SbF3,  and  TlF.SSbFs, 
are  all  crystalline. 

Thallous  fluoride  and  an  excess  of  a  solution  of  vanadium  pentoxide 
in  hydrofluoric  acid  yield  minute,  insoluble  crystals  of  the  salt, 

3T1F,2V0.F. 
By  previously  reducing  the  vanadium  solution  with  sulphur  dioxide, 
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small,  green  crystals  of  the  salt,  2T1F,Y0F2,  are  obtained,  whilst 
reduction  of  the  pentoxide  with  hydrogen,  followed  by  solution  in 
hydrofluoric  acid  and  addition  of  thallous  fluoride,  leads  to  the 
formation  of  green  crystals  of  T1F,VF8,2H20  or  of  2T1F,VF3,H20, 
according  to  the  proportions  taken. 

The  thallous  tantalum  compound,  2TlF,TaF5,  forms  bright  glisten- 
ing crystals. 

Three  tungsten  compounds,  2T1F,W02F2,  3T1F,2W02F2,  and 
TlFjWOgFg,  are  obtained  by  adding  different  proportions  of  thallous 
fluoride  to  a  solution  of  tungstic  acid  in  hydrofluoric  acid. 

C.  H.  D. 

Conditions  which  Determine  the  Composition  of  Electro 
deposited  Alloys.  Part  I.  Copper-Zinc  Alloys.  Samuel  Field 
{Trans.  Faraday  Soc,  1909,  5,  172— 194).— To  trace  the  effect  of 
varying  conditions  on  the  composition  of  electro-deposited  alloys,  the 
composition  of  electro-deposited  brass,  obtained  from  a  cyanide 
solution  under  different  conditions  of  (a)  composition  of  solution, 
{b)  strength  of  solution,  (c)  temperature,  {d)  current  density,  and  (e) 
presence  of  free  cyanide,  was  determined.  The  conditions  for 
quantitative  deposition  from  cyanide  solutions  of  the  metals  separately 
were  first  found,  and  the  solutions  were  then  mixed.  It  was  found 
that,  with  a  solution  containing  about  equal  quantities  of  the  two 
salts  in  the  absence  of  any  notable  amount  of  free  cyanide  :  (a)  Copper 
is  the  more  readily  deposited,  {h)  The  percentage  of  zinc  increases  with 
the  current  density,  and  also  as  the  amount  of  zinc  compound  is 
increased,  (c)  Even  with  a  large  excess  of,  zinc  in  the  electrolyte, 
deposits  containing  a  fair  proportion  of  copper  are  readily  obtained. 
{d)  Dilution  raises  the  percentage  of  zinc,  because  of  the  higher  E.M.F. 
necessary  to  maintain  the  same  current  density,  (e)  Rise  in  tempera- 
ture increases  the  proportion  of  copper  deposited,  {f)  With  appreciable 
amounts  of  free  cyanide  the  percentage  of  copper  is  always  high,  even 
with  high  current  density.  Free  cyanide  does  not  increase  the 
conductivity  of  the  solution  to  any  great  extent,  but  it  prevents  the 
formation  of  insoluble  single  cyanides  at  the  anode. 

Uniform  deposition  is  not  maintained  in  cold  stationary  solutions, 
and  the  insoluble  cyanides  formed  at  the  anode  may  completely  insulate 
the  plates.  With  a  warm  and  moving  solution,  uniform  deposits  may 
be  obtained  without  the  presence  of  much  free  cyanide,  the  anodes 
dissolving  freely.  These  cyanide  solutions  are  subject  to  continual 
changes  of  composition  which  soon  prevent  the  exact  repetition  of 
similar  conditions.  These  changes  are  due  to  :  (1)  differing  proportions 
of  copper  and  zinc  dissolved  at  the  anodes  and  precipitated  at  the 
cathodes,  and  (2)  to  the  different  amounts  of  cyanide  absorbed  or  set 
free  by  the  metals. 

The  zinc  compound  used  in  the  above  experiments  corresponded  with 
the  composition  Zn(CN)2,KCN',  whilst  the  copper  compound  had  the 
composition  CuCN,KCN.  This  latter  compound  was  obtained  by 
saturating  a  hot  solution  of  Kahlbaum's  potassium  cuprocyanide,  of 
the  composition  3CuCN,KCN  +  5KCN,  with  freshly  precipitated  copper 
carbonate,  and  then  allowing  it  to  crystallise.  T.  S.  P. 
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The  Corrosion  of  Iron.  J.  Newton  Friend  {J.  Iron  and  Steel 
Inst.,  1909,  Reprint  3—7.  Compare  Abstr.,  1908,  ii,  698;  Proc, 
1909,  25,  90). — A.  criticism  of  recent  experiments  on  the  rusting  of 
iron.     The  presence  of  an  acid  is  necessary  to  the  initiation  of  rusting. 

C.  H.  D. 

The  Action  of  Air  and  Steam  on  Pure  Iron.  J.  Newton 
Friend  {J.  Iron  and  Steel  Inst.,  1909,  Reprint  2 — 11.  Compare 
preceding  abstract). — At  temperatures  above  200°,  pure  iron  oxidises 
in  air  dried  by  means  of  phosphoric  oxide.  Steam,  carefully  freed 
from  carbon  dioxide,  is  without  action  on  iron  at  100 — 250°.  Slight 
action  begins  at  330^,  and  is  rapid  at  445°.  Traces  of  air  may  have 
been  present.  Experiments  in  silica  tubes  indicate  that  the  tem- 
perature at  which  action  begins  is  near  350°.  The  action  of  steam 
probably  takes  place  in  two  stages,  the  steam  being  first  dissociated, 
and  the  oxygen  thus  set  free  acting  on  the  iron.  An  estimate  is 
made  of  the  dissociation  pressure  of  iron  oxide.  C.  H.  D. 

Reduction  of  Iron  Oxide  by  Hydrogen  and  Carbon 
Monoxide.  Siegfried  Hilpert  {Btr.,  1909,  42,  4575 — 4581). — 
The  temperature  at  which  the  reduction  of  ferric  oxide  by  hydrogen 
begins,  depends  on  the  temperature  to  which  the'  oxide  has  been 
previously  heated.  A  sudden  fall  in  the  reducibility  of  oxide  pre- 
pared from  the  hydroxide  occurs  at  900°,  at  which  point  there  are 
indications  of  a  polymorphic  change.  Oxide  prepared  from  the 
oxalate  only  shows  this  change  at  1000°.  In  both  cases  the  final 
product  behaves  like  natural  haematite,  and  is  only  reduced  from  330° 
onwards.  It  is  impossible  to  obtain  a  product  containing  a  deter- 
mined quantity  of  oxygen  by  these  means,  as  the  reaction  takes  place 
unequally  in  different  parts  of  the  mass. 

Carbon  monoxide  is  active  even  at  240%  but  the  resulting  oxide  is 
impure,  containing  carbon.  C.  H.  D. 

Oliromi-aquo-triamniines.  E.  H.  Riesenfeld  and  F.  Seemann 
(Ber.,  1909,  42,  4222—4232.  Compare  Abstr.,  1906,  ii,  760).— If 
chromtetroxide-triammine  is  added  in  small  quantities  at  a  time  to  a 
cooled  dilute  solution  of  hydrochloric  acid,  a  violent  reaction  takes 
place,  with  evolution  of  oxygen  and  chlorine  and  formation  of  a  red 
solution.  Addition  of  concentrated  hydrochloric  acid  to  this  solution 
produces,  after  a  long  time,  a  precipitate  of  dicbloroaquotriammine- 

chromichloride,      CljCr.^ir^v     CI,   in  the  form  of  reddish-violet,  di- 

chroitic  crystals,  which  are  soluble  in  water  to  a  blue  solution.  If 
concentrated  hydrochloric  acid  is  used  instead  of  the  dilute  acid,  a  light 
green  solution  is  obtained,  from  which  grey,  needle-shaped  crystals  of 
a  second  modification  of  the  above  chloride  separate,  which  is 
scarcely  solu1)le  in  cold  water,  but  dissolves  in  hot  water  to  a  red 
solution.  A  third  modification  is  obtained  by  heating  a  hydrochloric 
acid  solution  of  the  first  chloride  for  some  time  at  60°.  The  solution 
gradually  becomes  green  in  colour,  and  on  evaporation  in  a  desiccatox*, 
dark  green  crystals  are  obtaioed,  which  dissolve  in  water  to  a  greeu 
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solution.  Neithei*  of  these  three  chlorides  readily  loses  water,  which 
is  therefore  probably  contained  in  the  complex  in  all  three  salts.  In 
all  probability  they  are  stereoisomerides  : 
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At  present  it  is  impossible  to  say  which  formula  corresponds  with 
which  isomeride. 

If  the  aqueous  solution  of  either  of  the  three  isomeric  chlorides  is 
heated  to  the  boiling  point,  the  colour  changes  to  a  violet-red,  and  on 
careful  evaporation,  violet-red  crystals  of  the  chlorodiaquotriammine- 


chromichloride, 


(NH3)30r(^^2)2 


Clg,  are  obtained.     These  crystals 


are  readily  soluble  in  water  to  a  red  solution,  from  which,  by  the 
addition  of  concentrated  sulphuric  acid  and  precipitation  with  alcohol, 
pale  violet,  hygroscopic  crystals  of  the  chlorodiaquotriamminechromi- 

sulphate, 


(NH3)3Cr^^^2) 


SO4,  are  obtained. 


Chromtetroxide-triammine  dissolves  in  concentrated  nitric  acid  to 

a  red  solution,  from  which  rose-red  crystals  of  nitro-diaquotriammine- 

(OH, 


chrominitrate,     (NH3)3Cr  ^^ 


(N03)2,  separate. 

Triaquotriamminechromichloride,  [(NHg)3Cr(H20)3]Cl3,  is  obtained 
by  dissolving  chromtetroxytriammine  in  dilute  hydrochloric  acid  and 
passing  hydrogen  chloride  into  the  resulting  solution.  After  a  time, 
bright  red,  needle-shaped  crystals  of  the  triaquochloride  separate.  If 
the  hydrogen  chloride  is  passed  in  for  too  long  a  time,  the  solution 
becomes  green  in  colour,  and  crystals,  either  of  the  dichroitic  or  of  the 
grey  monoaquochloride,  are  obtained.  If  the  aqueous  solution  of  the 
triaquochloride  is  treated  with  concentrated  nitric  acid,  deep  red 
crystals  of  the  triaquotriammine-chromichloride  nitrate, 

[(NH3)3Cr(OH2)3]^J|^. 

are  obtained. 

Each  member  of  the  series  of  the  chromi-aquo-triammines,  with  the 
exception  of  the  first,  [Cl3Cr(NH3)3],  has  thus  been  obtained.  The 
separate  membeis  are  characterised  by  their  different  colours,  not  only 
as  solids,  but  also  in  aqueous  solution,  and  it  is  noteworthy  that  the 
colours  are  exactly  analogous  to  those  of  the  corresponding  cobalt 
compounds,  as  shown  by  the  following  table : 

M  =  Co.  M  =  Ci-. 

[(NHg\M,HjO]      Bhiish-green  solutiou Bhiish-fjreen  solution. 

[(NHg)3M,2Pl20]    Reddish-bluo      , Violet-red 

[(NH3)3M,3H„0]    Purple  Purple 

This  similarity  [in  colour  is  all  the  more  remarkable  since  the 
ordinary  cobalt  and  chromium  salts  are  so  different  in  colour.  The 
conclusion  is  therefore  drawn  that  the  colour  of  a  salt  depends  more 
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on  its  constitution  than  on  the  metal  which  forms  part  of  the  cation. 
Assuming  that  the  atoms  in  the  molecule  are  bound  together  by 
electrical  forces,  the  constitution  of  the  molecule  will  depend  on  its 
electron-content  and  on  the  distribution  of  the  electrons.  It  follows 
that  absorption  (of  light),  electron-content,  and  the  distribution  of 
electrons  are  all  closely  connected,  a  conclusion  which  has  been 
arrived  at  in  quite  another  way  from  optical  considerations. 

T.  S.  P. 

The  Isomerism  of  the  Stannic  Acids.  Werner  Mecklexburgh 
{Zeitsch.  anorg.  Chem,,  1909,  64,  368 — 374). — The  two  modifications 
of  stannic  acid  are  best  regarded  as  colloidal  substances,  differing  in 
the  size  of  their  particles,  as  suggested  by  van  Bemmelen  (Abstr., 
1888,  1160;  1905,  ii,  461).  The  greater  adsorptive  power  and 
reactivity  of  the  a-acid  indicates  that  it  has  the  finer  structure.  The 
absence  of  any  direct  relation  of  the  ;8-acid  to  the  crystalloid 
compounds  of  tin  is  evidence  of  its  coarser  structure.  C.  H.  D. 

Double  Halogenides  of  Ter-,  Quadri-,  and  Quinque-valent 
Antimony.  Fritz  Ephraim  and  S.  Weinberg  (JJer.,  1909,  42, 
4447 — 4456). — Derivatives  of  quadrivalent  antimony  have  a  great 
tendency  to  decompose  into  mixtures  of  compounds  of  ter-  and  quin- 
que-valent antimony,  with  the  exception  of  the  thallium  salt, 

TlCl3,TlCl,2SbCl4, 
which  is  stable  (Ephraim  and  Barteczko,  Abstr.,  1909,  ii,  236).     The 
equilibrium    SbClg -t- SbClj   :^  2SbCl4    is    greatly    dependent    on    the 
temperature   and    on    the    possibility    of    ionisation,   the    addition    of 
sulphuric  acid  or  of  salts  favouring  the  tetrachloride. 

On  adding  solid  ammonium  chloride  to  a  fused  mixture  of  antimony 
tri-  and  penta-chlorides,  the  liquid  becomes  black,  and  solidifies  on 
cooling  to  a  violet  mass,  which  slowly  loses  its  colour  at  the  ordinary 
temperature,  ultimately  becoming  white.  The  dark  metastable  salt  is 
best  obtained  by  pouring  the  hot  mixture  into  chloroform  ;  it  then 
remains  for  some  hours  without  change. 

The  ammonium  compound  of  antimony  tetrahromide,  (NH^),SbBrg, 
prepared  by  adding  the  requisite  quantity  of  bromine,  followed  by 
ammonium  bromide,  to  a  solution  of  antimony  tribromide  in  [con- 
centrated hydrobroraic  acid,  forms  black  octahedra,  stable  in  air.  The 
free  acid  was  obtained  in  a  state  of  doubtful  purity. 

A  ferric  ammonium  antimony  chloride,  9NH4Cl,2FeCl3,3SbCl^,  is 
obtained  by  mixing  the  chlorides  in  concentrated  hydrochloric  acid, 
and  forms  black  octahedra.  It  may  be  regarded  as  3{NH.)«SbC]..  -«- 
3NH,Cl,2FeCl3.  J'  «  \       <)t-      . 

Compounds  of  antimony  tri-  and  penta- halogenides  with  salts  of 
alkylamines  are  also  described.     The  methylamine  compounds, 

SbCla.NHaMeCi 
and  SbCl5,NH3iMeCl,  form  very  large,  colourless  prisms  and  micro- 
scopic crystals  respectively.     The  bromide,  2SbBr3,3NH3MeBr,3H,0, 
forms  lemon-yellow,  six-sided  leaflets,  and  the  iodide^ 

2Sbl3,3NH3MeI,5H,,0, 
forms  yellowish-red  leaflets  with  golden  reflex. 


ii.    42  ABSTRACTS  OF  CHEMICAL  PAPERS 

The  ethylamine  compounds :  2SbBr3,3NH3EtBr,  a  yellow  salt 
containing  water ;  SbBrgjNH^EtBr,  dark  red  leaflets,  and 

2Sbl3,3NH3EtI, 
are  described. 

The  following  diethyl  amine  compounds  are  described  : 
SbCl3,NHEt2,HCl, 
long,   transparent   needles;   SbClg.NHEtg.HCl ;    SbBr3,NHEt.^,HBr ; 
SbBr5,2NHEt2,HBr,  black  crystals,   violet  in  thin  fragments ;   and 
SbBr5,NHEt2,HBr,  garnet-red,  rectangular  crystals.  C.  H.  D. 

Effect  of  Ferric  and  Oupric  Salt  Solutions  on  Gold.  W.  J. 
McCaughey  (J.  Amer.  Ghem.  Soc,  1909,  31,  1261— 1270).— In  the 
analysis  of  gold  bullion  containing  a  large  proportion  of  tin,  it  was 
found  that  the  gold  could  be  most  conveniently  separated  by  pre- 
cipitation with  ferrous  sulphate.  The  precipitate,  however,  still 
contained  tin,  and  if  sufficient  hydrochloric  acid  was  present  to  keep 
all  the  tin  in  solution,  the  gold  was  not  completely  precipitated. 

Preliminary  experiments  having  shown  that  gold  is  soluble  in 
solutions  of  both  ferric  and  stannic  salts  in  presence  of  hydrochloric 
acid,  an  investigation  was  carried  out  to  ascertain  the  effect  of  the 
concentration  of  the  salt  and  acid  and  the  presence  of  ferrous  sulphate 
on  the  solubility.  The  solvent  action  of  cupric  chloride  was  also 
studied.  The  experiments  were  conducted  at  38 — 43°  and  at  98 — 100°. 
The  results  are  tabulated  and  plotted  as  curves. 

It  has  been  found  that  gold  is  soluble  in  solutions  of  iron  alum  and 
cupric  chloride  containing  hydrochloric  acid,  the  solubility  increasing 
with  the  concentration  of  the  acid  or  salt.  An  increase  in  the  con- 
centration of  the  acid  has  a  greater  effect  on  the  solubility  than  an 
increase  in  the  concentration  of  the  salt,  and  particularly  in  the  case 
of  the  copper  salt.  The  rate  of  solubility  in  the  presence  of  iron  alum 
is  eleven  times  greater  at  98 — 100°  than  at  38 — 43°,  and  in  the 
presence  of  cupric  chloride  is  32  times  greater  at  the  higher  tem- 
perature. By  doubling  the  concentration  of  the  acid,  the  solvent 
action  of  cupric  chloride  solution  is  increased  seven  times  at  38 — 43° 
and  five  times  at  98 — 100°.  Iron  alum  is  capable  of  dissolving  gold 
even  in  presence  of  a  ferrous  salt,  but  the  solvent  action  decreases  as 
the  concentration  of  the  ferrous  salt  increases.  In  the  precipitation 
of  gold  by  ferrous  sulphate,  it  is  therefore  advisable  to  use  considerable 
excess  of  the  reagent,  and  to  allow  the  solution  to  cool  before  filtering 
it,  since  the  solvent  action  of  ferric  salts  is  much  greater  at  the  higher 
temperatures.  The  solubility  of  gold  in  solutions  of  ferric  salts 
gradually  decreases  with  time  and  approaches  a  limit,  but  in  the  case 
of  cupric  chloride  the  amount  of  gold  dissolved  is  directly  proportional 
to  the  time.  E.  G. 

Gold  Hydrosols.  Gael  Thomae  (/.  pr.  Chim.,  1909,  [ii],  80, 
518 — 520). — Zsigmondy's  red-gold  hydrosol,  which  can  be  kept  for  a 
year,  is  prepared  with  water  distilled  repeatedly  through  a  silver 
condenser.  However,  a  hydrosol,  which  is  tenable  for  four  months, 
can  be  obtained  with  ordinary  distilled  water  as  follows.  Tlie  water, 
120  c.c,  is  brought  to  the  boil  in  a  Jena,  4*sk,  and  2  5  c.c.  of  gold 
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chloride  solution  (1  gram  of  crystallised  salt  :  167)  and  3'2  c.c.  of 
potassium  carbonate  (2 '5  :  100)  are  added  successively.  "Whilst  the 
water  is  boiling  vigorously  and  the  flask  is  being  violently  shaken, 
5-0  c.c.  of  formaldehyde  solution  (3  grams  of  commercial  approxi- 
mately 36%  formalin  :  100)  are  added  drop  by  drop.  If  the  first  drop 
causes  a  separation  of  gold,  the  addition  is  stopped,  and  the  boiling  is 
continued  until  the  gold  has  disappeared.  Gold  should  not  separate 
until  many  drops  of  the  formaldehyde  have  been  added  ;  then  the 
formation  of  a  slight  gold  mirror  is  immaterial.  The  liquid  is  blue  at 
first,  and  finally  dark  red.  It  is  decanted  into  another  flask.  The 
formation  of  a  filminess  or  turbidity  indicates  that  the  reducing  agent 
h^s  been  added  too  quickly,  or  in  too  large  quantities.  C.  S. 

Magnesium  Aurides.  G.  G.  Ukazoff  {Zeitsch.  anorg.  Ch^im., 
1909,  64,  375—396.  Compare  Yogel,  Abstr.,  1909,  ii,  896).— Alloys 
of  gold  and  magnesium  are  best  prepared  by  heating  the  components 
in  the  proportions  required  to  form  the  compound  AuMg  in  a  graphite 
crucible  enclosed  in  an  iron  cylinder  with  screw  cap.  Combination 
takes  place  readily  at  700^,  and  the  compound  may  be  fused  quietly 
with  further  quantities  of  gold  or  magnesium  under  a  layer  of  alkali 
chloride. 

Four  compounds  are  indicated  on  the  freezing-point  curve  :  AuMg, 
with  a  maximum  at  1150°;  AuMgj,  with  a  maximum  at  788°; 
AuoMgj,  at  a  break  in  the  curve  at  798°,  and  AuMg3,  with  a  third 
maximum  at  818^  Gold  forms  solid  solutions  with  nearly  30 
atomic  %  Mg,  and  the  compound  AuMg  forms  solid  solutions  ranging 
from  42  to  66  atomic  %  Au.  The  compound  AugMg^  undergoes  a 
transformation  at  721°. 

Alloys  rich  in  gold  may  be  etched  with  hydrochloric  acid  and 
bromine ;  those  containing  little  gold  are  etched  suflBciently  by 
|iolishing  while  wet.  The  microscopical  examination  confirms  the 
indications  of  the  cooling  curves.  C.  H.  D. 

Atomic  "Weight  of  Platinum.  Ebexezer  H.  Archibald  (Proc, 
Hoy.  Soc.  Edin.,  19U9,  29,  721 — 747). — From  a  consideration  of  earlier 
determinations,  the  author  draws  the  conclusion  that  the  platinum  salts 
analysed  must  have  contained  appreciable  amounts  of  impurities,  for 
very  divergent  results  are  obtained  when  the  weight  of  original  salt  is 
used  in  the  calculation  of  the  atomic  weight.  To  obtain  pure  platinum 
the  metal  was  precipitated  in  the  form  of  ammonium  platinichloride, 
the  precipitate  being  thoroughly  washed  and  dried  and  then  reduced  in 
a  current  of  pure  hydrogen.  After  removal  of  ammonium  chloride,  the 
platinum-black  was  boiled  with  succe.ssive  portions  of  concentrated 
hydrochloric  acid  to  dissolve  out  traces  of  iron.  The  platinum  was 
then  redissolved,  and  the  above  processes  repeated  several  times. 
After  three  operations  all  indications  of  iridium  had  disappeared.  To 
avoid  the  difficulty  of  removing  the  last  traces  of  nitric  acid  from  a 
solution  prepared  by  dissolving  platinum  in  aqua  regia,  the  metal  was 
brought  into  solution  by  making  it  the  anode  in  an  electrolytic  cell 
containing  hydrochloric  or  hydrobromic  acid.  From  such  solutions 
the  potassium  and  ammonium  salts  of  cbloro-  and  bromo-platinic  acid 
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were  prepared.  With  these  four  salts,  four  series  of  determinations 
were  made  by  reduction  in  a  curi'ent  of  pure  dry  hydrogen.  Before 
reduction  the  potassium  salts  were  heated  at  400°,  and  the  ammonium 
salts  at  175°,  for  the  purpose  of  expelling  absorbed  and  occluded 
moisture.  After  reduction,  the  platinum  metal,  the  halogen  salt,  and 
the  halogen  acid  given  off  were  estimated.  These  measurements  give 
several  ratios  from  which  the  atomic  weight  of  platinum  can  be 
deduced.  Rejecting  those  in  which  the  weight  of  original  salt  is 
concerned,  twelve  values  are  obtained  for  the  atomic  weight,  the 
lowest  of  which  is  195 "21,  and  the  highest,  195 '24.  The  mean  value 
adopted  is  195-23.     (0-16.) 

Incidentally,  it  is  shown  that  the  same  results  are  obtained  for  the 
weight  of  reduced  platinum,  whether  this  is  heated  and  cooled  in 
hydrogen  and  weighed  at  atmospheric  pressure,  or  heated,  cooled,  and 
weighed  in  a  vacuum.  H.  M.  D. 

Metallic  Iridium  Disulphates.  -Maecel  Delcipine  (Compt. 
rend.,  1909,  149,  785—788;  Bull.  Soc.  chim.,  1909,  [iv],  5, 
1084—1088,  1126—1133.  Compare  Abstr.,  1909,  ii,  408).— The 
action  of  sulphuric  acid  on  potassium  iridochloride  gives  a  blue 
solution  which  does  not  contain  a  salt  of  the  same  type  as  the 
ammonium  iridium  disulphates  already  described.  The  ammonium  in 
the  latter  can,  however,  be  wholly  or  partly  replaced  by  potassium, 
sodium,  thallium,  and  barium. 

The  iridium  disulphates  fall  into  two  series,  namely,  the  green 
salts,  which  are  generally  acidic,  derived  from  the  acid, 

H2[Ir(S04)2(OH)H20], 
designated  Hg  A",  and  the  reddish-brown  salts,  which  are  basic,  derived 
from  the  acid,  H3[Ir(S04)2(OH)2],  designated  HgA"'.    These  tautomeric 
acids  are  easily  converted  into  one  another  by  addition  of  excess  of 
base  and  acid  respectively. 

The  following  basic  salts  are  described  :  K^H2(A"')3,6H20,  crystal- 
lising in  needles  varying  in  colour  from  old  rose  to  blackish-brown, 
according  to  thickness.  This  salt  is  prepared  by  pouring  a  cold 
solution  of  NH4*H3(A")2  into  excess  of  potassium  carbonate  solution. 
NayH2(A"')3,6H20  and  9H2O,  reddish-brown  clusters  of  needles 
or    rectangular    plates,    is    obtained     by    precipitation    with    alcohol. 

Ti2i(NH4)7H8(A"')j2  and  T\^}I.^{A."%AiB^2^'  '^^^'^  brown  crystals,  are 
very  slightly  soluble.  Bsi.j'H.^(A."')Q,Aq  is  a  greenish-brown,  amorphous 
precipitate,  turning  pure  green  on  exposure  to  air  and  slowly 
depositing  barium  sulphate. 

The  salts  of  the  acid  HgA"  are  all  soluble  in  water,  but  less  soluble 
in  presence  of  alcohol,  ether,  or  another  salt  of  the  same  metal.  The 
following  were  prepared  by  a  variety  of  methods  from  the  corre- 
sponding ammonium  salts  :  KgNH4H.j(A")g,3H20,  green  to  black 
needles  according  to  size.     K-H2(A")3,iiH20,  needles. 

K,k(A")3,3H20, 
hexagonal    or    octahedral    crystals.       K2(A"),H20,     opaque,    square 
crystals,  very  dark  green  ;  their  solution  is  alkaline,  and  of  an  impure 
green   colour.      K2H4(A")3,6H20,    tetrahedra,  stable  only  in   strong 
acids.     Nag*NH4*Hg(A")g,18H20,  very  soluble  black  crystals,  almost 
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rectangular.     T1-(NH^)2H3(A")^  to  T1-H5(A")^,6H.30,  a  mixture  con- 
sisting of  small,  gieeu  needles,  only  slightly  soluble  in  water. 

BaoH.,(A")3,12H.,0, 
crystallising  in  long,  green  needles  or  black,  rectangular  crystals. 

Ba(NH,),(A")2,2H20, 
small,  opaque,  black  tetrahedra.  fl.  J.  C 

Osmium.  Alexander  Gutbier  and  K.  Maisch  (Ber.,  1909,  42, 
4239 — 4243). — In  preparation  for  a  revision  of  the  atomic  weight  of 
osmium,, the  authors  have  submitted  the  osmichlorides  to  a  systematic 
investigation.  Sodium  osmichloride  was  first  prepared  by  heating  a 
mixture  of  sodium  chloride  and  osmium  in  a  current  of  chlorine.  If 
the  osmium  is  in  the  form  of  granules,  the  reaction  takes  place 
extremely  slowly,  but  when  the  metal  is  in  a  finely  divided  condition, 
the  reaction  is  complete  in  about  half-an-hour  at  a  red  heat.  The 
sintered  mass  which  is  thus  obtained  was  dissolved  in  cold  dilute 
hydrochloric  acid,  the  solution  filtered,  and  the  filtrate  saturated  with 
hydrogen  chloride  to  precipitate  any  sodium  chloride  present.  After 
further  filtration,  the  sodium  osmichloride  was  obtained  by  careful 
evaporation  of  the  filtrate  ;  this  salt  could  not,  however,  be  prepared 
in  a  quite  pure  condition.  It  was  therefore  used  to  prepare  the 
osmichlorides  of  ammonium,  potassium,  rubidium,  and  caesium  by 
double  decomposition  with  the  chlorides  of  these  metals.  All  these 
compounds  are  much  less  soluble  than  sodium  osmichloride,  and,  after 
recrystallisation  from  dilute  hydrochloric  acid,  they  are  obtained  as 
dark-coloured,  well-defined,  octahedral  crystals  which  are  stable  in 
dry  air ;  on  being  powdered  they  each  give  a  bright  red  powder. 
Tney  are  soluble  in  cold  water,  but  the  solutions  decompose  on 
exposure  to  the  air,  after  a  time  depositing  a  black  powder.  They 
are  easily  soluble  in  dilute  hydrochloric  acid,  giving  stable  solutions. 

With  the  exception  of  the   sodium  salt,   all   these  compounds  are 
anhydrous.  T.  S.  P. 
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The  Need  for  a  Systematic  Study  of  Optically  Active 
Petroleums.  Michael  Kakusin  {Ber.,  1909,  42,  4675 — 4678. 
Compare  Abstr.,  1909,  ii,  24G,  490,  586).— Mainly  polemical.  A 
reply  to  Ubbelohde  (Abstr.,  1909,  ii,  899).  J.  J-  S. 

Selenium  in  Altai  Minerals.  P.  P.  Pilipenko  (Bull.  Acad.  Set. 
.Si.  Peterabourg,  1909,  1113 — 1115).— Two  samples  of  galena  from  the 
Altai  mountains  were  found  to  have  the  following  compositions  : 


S«'. 

B. 

Ph. 

Co. 

Fe. 

SiO^ 

Total. 

I. 

1-17 

12-60 

82-28 

1-28 

0-48 

2  02 

99-83 

1. 

1  -23 

13-40 

83 -72 

0S4 

0-47 

0-48 

99-64 
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The  mean  composition,  given  by  two  analyses,  of  a  sample  of  grey 
copper  fiom  a  mine  in  the  Altai  district  is  as  follows  : 


Se. 

S. 

Sb. 

As. 

Cu. 

Ag. 

Fe. 

Co. 

Zn. 

SiOj. 

Total. 

0-13 

24-48 

25-71 

1-68 

39-16 

trace 

2-00 

0-23 

4-87 

0-95 

99-21 

A  number  of  other  Altai  minerals,  and  also  the  sulphide  compounds 
of  the  Mineralogical  Museum  of  Tomsk  University,  were  examined, 
but  the  above  specimens  were  the  only  ones  containing  selenium. 

T.  H.  P. 

A  Pitchblende  probably  occurring  in  New  South  Wales. 
T.  H.  Laby  (/.  Roy.  Soc.  New  South  Wales,  1909,  43,  28— 33).— The 
author  has  examined  a  pitchblende  which  was  probably  obtained  from 
the  New  England  district  of  New  South  Wales,  although  the  exact 
locality  is  unknown.     Analysis  of  the  mineral  gave  : 

Insol-  HoO 
UO3.   UO2.  PbO.  Mn304.  FegOs.  CaO.    BigOj.  CuO.  AS2O3.  MgO.    SiOa-  uble.  (130°). 
69-0      8 '8      6-0       4-2        27       3-7       0-4       0-1     trace    trace      0-1       2-4     069 

The  powdered  mineral  has  D^^  7"65.  Its  radioactivity  is  4-4  times 
that  which  would  result  from  the  amount  of  uranium  present.  The 
absence  of  rare  earths,  the  presence  of  CuO,  BrgOg,  and  ASgOg,  the 
large  proportion  of  UO3,  and  the  massive  and  non-crystalline  form  of 
the  mineral  indicate  that  it  is  probably  a  secondary  pitchblende. 

H.  M.  D. 

Rhodizite  in  the  Pegmatites  of  Madagascar.  Alfred 
Lacroix  {Compt.  rend.,  1909,  149,  896— 899).— The  author  has 
recently  noted  the  presence  of  the  two  borates,  danburite  (Abstr., 
1909,  ii,  812)  and  hambergite  (BOgGlg'OH),  in  the  pegmatites  of 
Madagascar.  Tetrahedral  crystals,  1|  cm.  across,  of  rhodizite  have 
now  been  found  embedded  in  the  gem  spodumene  of  a  pegmatite- vein  at 
Antandrokomby;  the  pegmatite  is  composed  also  of  quartz,  microcliue, 
albite,  red  and  yellow  tourmaline,  and  a  tantalocolumbate,  probably 
identical  with  microlite.  The  rhodizite  crystals  are  whitish-yellow 
with  a  tinge  of  green  ;  they  are  pseudo-cubic,  with  optical  anomalies 
similar  to  those  of  boracite.  Mean  refractive  index  (Na)  1-69,  H  8, 
D  3-305.     Analysis  by  F.  Pisani  gave  : 


K.,0 

Loss  on 

B203. 

AI2O3. 

GIO. 

Li..O. 

(  +  Cs,0). 

Na.,0. 

SiOj. 

ignition. 

Total. 

40-60 

30-60 

10-10 

7-30 

5-90 

3-3"o 

1-36 

0-45 

99-51 

Deducting  silica  and  the  corresponding  amount  of  alumina  and 
lithia,  present  as  admixed  spodumene,  this  analysis  gives  the  formula 
6B203,3Al203,4G10,4(Li,K,Na,H)20. 

Damour's  analysis  (1882),  made  on  only  a  small  quantity  of  the 
rare  and  minute  crystals  of  the  Uralian  rhodizite,  showed  no 
glucinum  or  lithium  ;  it  is  remarked,  however,  that  his  percentage  of 
alumina  (41-40)  is  equal  to  the.  sum  of  the  alumina  and  glucina  in  the 
above  analysis,  and  a  qualitative  test  now  made  on  a  Uralian  crystal 
showed  the  presence  of  lithia.  L.  J.  S. 
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Pucherite  from  West  Australia.  E.  Griffiths  {J.  Roy.  Soc.  Xew 
South  Wales,  1908,  42,  251 — 252). — The  concentrates  from  an  oxidised 
quartz  reef  at  Niagara,  115  miles  north  of  Kalgoorlie,  W.  A.,  have 
been  found  to  contain  pucherite  in  the  form  of  approximately  cubical, 
crystalline  grains,  chrome-yellow  in  colour,  brittle,  and  with  a  resinous 
lustre,  D  5  7.  Analysis  gave  the  following  results  :  BioOg  73-77%, 
VgOj  (including  trace  of  P0O5)  2531%,  FcoOg  0-36%,  residue  insoluble 
in  hydrochloric  acid  0  81%.'  '  H.  M.  D. 

Connellite  and  Chalcophyllite  from  Bisbee,  Arizona. 
Charles  Palache  and  H.  E.  Merwix  {Amer.  J.  Sci.,  1909,  [iv],  28, 
537 — 540). — A  single  small  specimen  from  the  Calumet  and  Arizona 
mine  at  Bisbee  consists  of  groups  of  radiating  needles  of  dark  blue 
connellite  together  with  cuprite,  melanochalcite,  and  chalcophyllite. 
The  connellite  prisms  are  terminated  by  the  unit  pyramid,  and 
measurements  gave  a  :c=  1 :1"185  ;  refractive  indices  w  1'724,  e  1*746  ; 
D  3"396.     Analysis  (by  Merwin)  on  073  gram  gave : 

H2O  H,0  H..0  H.O    TotaKlessO 

SO3.  CI.  CuO.     (<  220°).  (220— 260^).    (260— 300"-).  (>  3"00°).    for  CI). 

3-43        6-37        75-96        025  12-06  2-10  166        100-41 

This  differs  somewhat  from  the  only  analysis  previously  made  of 
connellite  (Penfield,  1890,  on  only  0074  gram),  and  corresponds  with 
Cu.,oCl^S0.23.20HoO,  or,  distributing  the  water  in  accordance  with  the 
temperatures  at  which  it  is  expelled, 

[CuSO,,3Cu(OH)2,H„0],2[CuCl2,Cu(OH)j],14[Cu(OH).3]. 

The  crystals  of  chalcophyllite  present  many  points  of  resemblance 
to  spangolite,  but  they  were  found  to  contain  copper,  aluminium,  and 
arsenic.     Measurements  gave  a  :  c=  1  :  2-671.  L.  J.  S. 

The  Earths  of  Euxenite.  Otto  Hauser  and  Fritz  Wirth  (5«r., 
1909,  42,  4443— 4447).— Specimens  of  euxenite  from  (I)  Eitland, 
(II)  Arendal,  (III)  S-ietersdal,  (IV)  South  Carolina,  gave  the  following 
analyses  : 


CUpj.      Ta-Ps. 

TiO-i. 

SnO.. 

"WO3. 

UOj. 

ThO,. 

Y.P,. 

I.     29'-00         101 

24  43 
26-45 

on" 

trace 

5-64 
5-28 

4  60 
3-20 

27-32 

II.             30-21 

23-47 

III.             20-72 

31-45 

0-13 

0  09 

6-49 

3  80 

25-42 

IV.     28-20        9-35 

i7-i:. 

0-07 

0-11 

7-yi 

204 
Loss  on 

22-01 

Ce(Sa,Di)20,.     A  1,0,. 

FeO. 

CaO. 

MgO. 

PbO. 

ignition. 

Total, 

I.         2-45              trace 

1-37 

0-85 

008 

0-43 

2-87 

10016 

II.         2-05                — 

1-89 

0-97 

— 

— 

2  01 

100-64 

II.         258                — 

4-94 

0-66 

0-14 

0-46 

3  83 

99-76 

IV.         6-93  —  204  —  —  0-96         2-21  99  28 

Of  these,  I  and  II  are  typical  euxenites,  III  is  to  be  regarded  rather 
as  a  polycrase,  whilst  IV  differs  from  both  in  containing  an  unusually 
large  quantity  of  tantalic  acid  and  a  relatively  small  quantity  of 
titanic  acid. 

Of  the  yttrium  group,  yttrium  is  always  in  excess.    With  iDcreasing 
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titanium,  holmium  and  dysprosium  increase  relatively  to  neo-erbium. 
The  components  of  ytterbium  are  abundant,  and  scandium  occurs, 
especially  in  polycrase,  where  it  attains  0'06%.  Samarium  and 
praseodymium  are  absent  from  normal  euxenites,  but  samarium  is 
found  with  increasing  tantalic  acid.  Zirconium  could  not  be  detected 
in  any  of  the  specimens.  C.  H.  D. 

Bertrandite  from  Altai.  P.  P.  Pilipenko  {Bull.  Acad,  Sci.  St. 
Petershourg,  1909,  1116 — 1118). — The  author  describes  crystals 
of  bertrandite  occurring  in  the  aquamarine  deposits  of  the  Altai 
mountains.  The  crystals  have  a  glassy  lustre,  are  mostly  colourless 
and  transparent,  and  form  either  long  plates  or  prisms  elongated 
along  the  z  axis;  D^''' 2'603,  hardness  6.  Their  composition  is  as 
follows : 


SiOg. 

AI2O3. 

FePa. 

CaO. 

GIO. 

H2O. 

Total. 

.50-12 

trace 

trace 

trace 

40-67 

8-87 

99-86 

This  bertrandite  is  formed  as  a  result  of  the  weathering  of  beryl,  and 
itself  undergoes  further  change.  T.  H.  P. 

Sardinian  Minerals  :  Species  from  the  Province  of  Sassari, 
AuRELTO  Serra  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  348 — 350. 
Compare  Abstr.,  1909,  ii,  492,  494). — A  sample  of  heulandite,  in 
which  the  angle  110  :  ITO  had  a  value  of  about  47°,  was  found  to  have 
the  composition  : 

SiO,.        AI.P3.        CaO.       MgO.      NajO.       K2O.        H^O.  Total. 

6V1-2         15-61         6-04         0-53         2-23         0-94         14-32         100-79 

corresponding  with  the  formula  (Ca,Mg,ISi'a,K)0,Al203,Si02,5H20.  As 
typical  heulandite  contains  SiOg,  59  2;  Al^Og,  168;  CaO,  9-2,  and  HgO, 
14-8%,  the  abnormal  value  of  the  angle  110:110  depends  on  the 
variations  in  chemical  composition. 

A  sample  of  mesolite  from  "  Su  Marralzu  "  gave  on  analysis  : 

SiOj.        AlA-        CaO.        MgO.       NaoO.      KjO.         H.fi.         Total. 
50-85        21-95         12-02        0  08         1-72        trace         14-61         101-23 

and  a  sample  of  Smithsonite  from  the  Sos  Eaattos  (Lula)  mines  : 

ZnO.  FeO.  CaO.  COj.  Total. 

62-60  122  1-53  35-77  10ri2 

T.  H.  P. 

Lujaurites  from  Pilandsberg  (Transvaal).  H.  A.  Brouwer 
(Compt.  rend.,  1909,  149,  1006— 1008).— The  analyses  of  two  different 
kinds  of  lujaurite  from  the  Transvaal  are  given.  The  one  (I)  is  very 
similar  to  lujaurite  from  the  Kola  peninsula  (Lapland),  whilst  the  other 
(II)  is  rich  in  ajgyrine  and  eudialyte  : 

SiOo.        TiO.,.       ZrO.,.      Al.P;,.      FejOj.       FeO.       MnO.        CaO. 

I.     52-36         0-59         0-39         14-11         7-98         2  17         0-62         4-65 

II.     51-35         2*75         0-54         11-45         9-40         2  41         1-25         3  27 

MgO.  K2O.  Na.p.  COo.  H2O.  Total. 

I.     0-66  2-78  9-30  1-50  320  100-30 

II.     0-54  2-52  10-80  —  8-20  9948 
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As  compared  with  other  lujaurites,  these  are  rich  in  lime,  because 
of  the  presence  of  calcite.  The  decrease  in  AlgOg  and  increase  of 
Fe^Og  in  (II)  as  compared  with  (I)  is  due  to  the  former  being  rich 
in  segyrine.  T.  S.  P. 

Rhbnite  from  Puy  de  Barneire  at  Saint-Sandoux.  Alfred 
Lacroix  {Bull.  Soc.  franc^.  Min.,  1909,  32,  325 — 331.  Compare 
Abstr.,  1907,  ii,  972;  1909,  ii,  587).— Large,  black  crystals  with 
a  brilliant  greasy  to  metallic  lustre  are  present  in  a  doleritic 
nephelinite  at  this  locality.  Under  the  microscope  these  resemble  the 
rhonite  of  the  Rhbn  mountains,  but  owing  to  the  depth  of  colour  and 
intense  pleochroism,  their  optical  characters  could  not  be  completely 
determined ;  D  3"56.  The  following  analysis  by  F.  Pisani  gives 
the  formula  :  {Nsi,K,B.)^C3i^(Fe,Ug),,(M,Fe)^^{Si,Ti)2fi,,. 


SiO,. 

TiOj. 

AI2O3.    FegOa. 

FeO. 

MgO. 

CaO. 

NajO. 

KjO. 

HoO. 

Total. 

30-90 

8-04 

17-65      6-80 

15-20 

9-08 

12-20 

0-76 

0-61 

0-20 

100-64 

L.  J.  S. 

Deposits  from  the  Mineral  Water  of  the  Rohitsch  Springs, 
Styria.  Hans  Leitmeier  (Zeilsch.  Krrjst.  Min.,  1909,  47,  104—123). 
— The  waters  of  the  springs  at  Rohitsch  contain  carbon  dioxide  with 
considerable  amounts  of  magnesium  carbonate,  sodium  sulphate  and 
carbonate,  and  much  less  calcium  carbonate,  etc.  Fine  crystal  groups 
of  aragonite  have  been  deposited  naturally  by  these  waters,  and 
quartz  crystals,  h  cm.  in  length,  are  also  noted.  The  mineral 
water  was  allowed  to  evaporate  slowly  in  the  air  at  temperatures  of 
2°,  13°,  and  20°.  At  the  two  higher  temperatures,  acicular,  rhombic, 
crystals  of  MgC03,3H20  (anal.  I),  identical  with  the  mineral  nesque- 
honite,  were  formed  after  some  days ;  and  later  there  was  a  deposit  of 
indistinct  crystals  of  aragonite.  When,  however,  the  evaporation 
took  place  at  the  lower  temperature  (2°)  there  was,  after  one-and- 
a-half  months,  a  deposit  of  large,  tabular,  monoclinic  crystals  of  the 
pentahydrate,  MgC03,5H20  (anal.  II).  This  salt  is  not  formed  at 
temperatures  above  6°.  It  commences  to  lose  water  in  the  air  at 
20°,  and  at  60°,  four-fifths  is  lost;  at  100°  the  loss  is  44-68%,  and  at 
300°,  51 '69%.     These  crystals  have  the  same  geometrical  constants 

[a:b:c  =  1-6079  :  1  :  0-9524  ;  fi  =  78°36'] 
as   the    mineral  lansfordite    (3MgC03,Mg(OH)2,21H20),  and  as  the 
supposed     tetrahydrate     of     magnesium     carbonate     described     by 
Marignac.     These  three  thus  appear  to  be  identical,  the  analyses  of 
the  last  two  having  been  made  on  partly  dehydrated  material : 


S. 


MgO. 

CaO. 

C0» 

H,0. 

Total 

Sp.gr 

I. 

28-52 

— 

[31  09] 

40-03 

99-64 

1-854 

11. 

•23  18 

trace 

25-21 

51-69 

100-08 

1-688 
K  J.  1 

VOL. 
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Physiological   Chemistry. 


Asphyxia  in  the  Spinal  Animal.  R.  Kaya  and  Ernest  H. 
Starling  (/.  Physiol.,  1909,  39,  346— 353).  — In  asphyxia  the 
increased  tension  of  carbon  dioxide  in  the  blood  excites  the  brain 
centres,  including  those  in  the  bulb ;  this  produces  exaggerated 
attempts  to  breathe,  and  a  rise  of  arterial  pressure,  but  no  injurious 
action  on  the  heart.  The  convulsions  which  follow  are  due  to  excit- 
ation of  the  spinal  centres  by  lack  of  oxygen,  and  the  heart  failure, 
which  leads  to  a  fall  of  pressure,  is  also  due  to  the  same  cause. 

W.  D.  H. 

Supposed  Presence  of  Carbon  Monoxide  in  Normal  Blood 
and  in  the  Blood  of  Animals  Anaesthetised  with  Chloroform. 
George  A.  Buckmaster  and  John  A.  Gardner  {Proc.  Koy.  Soc,  1909, 
B,  81,  515 — 528). — For  detecting  carbon  monoxide,  the  authors  use 
the  spectroscopic  test  and  the  admittedly  delicate  method  of  Haldane. 
Carbon  monoxide  is  not  a  normal  constituent  of  blood-gases.  Chloro- 
form is  not  decomposed  in  the  blood  with  the  formation  of  carbon 
monoxide.  Chloroform  vapour  contained  in  the  blood -gases  of 
anaesthetised  animals  yields  carbon  monoxide  when  these  gases  are 
passed  over  potash.  The  small  quantities  of  iodine  found  in  Desgrez 
and  Niclaux's  experiments,  in  which  the  normal  blood-gases  are  passed 
over  iodine  pentoxide  at  150°,  are  probably  due  to  the  decomposition 
of  this  substance  at  this  temperature.  G.  S.  W. 

Comparison  of  the  Heemoglobin  of  certain  Molluscs  with 
that  of  Vertebrates.  Eaffaele  Paladino  {Biochem.  Zeitsch.,  1909, 
22,  495 — 505). — The  haemoglobin  from  various  molluscs  was  compared 
with  that  obtained  from  Scyllium  and  the  dog.  It  did  not  differ 
essentially  from  these,  although  certain  minor  differences  were 
observed  ;  the  mollusc  blood,  for  example,  is  more  readily  changed  by 
10%  acetic  acid,  and  less  readily  by  10%  sodium  hydroxide  solution  ;  it 
is  also  more  difficult  to  obtain  in  crystalline  form,  S.  B.  S. 

BflFect  of  Temperature  on  the  Dissociation  Curve  of  Blood. 
Joseph  Barcroft  and  W.  0.  R.  King  {J.  Physiol.,  1909, 39,  374—384). 
— Dissociation  curves  of  undialysed  haemoglobin  solution  in  water  are 
given  at  different  temperatures  in  the  presence  and  absence  of  carbon 
dioxide  ;  in  a  solution  of  potassium  chloride,  the  presence  of  carbon 
dioxide  is  relatively  more  powerful  in  the  reduction  of  haemoglobin 
than  in  the  removal  of  oxygen.  In  low  forms  of  animal  life,  in  which 
hsemogloVnn  is  retained  in  store  in  muscles  or  nervous  tissue,  the 
oxygen  can  be  withdrawn  in  case  of  need,  for  instance,  in  partial 
aspliyxia  or  great  activity ;  a  favourable  condition  for  the  ready  with- 
drawal of  oxygen  would  be  rise  of  temperature  or  rise  of  carbon 
dioxide  tension.  The  influence  of  temperature  is  evident  also  in  the 
blood.     In  muscular  exercise,  with  its  accompanying  rise  of  tempera- 
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ture,  in  fever,  and  in  inflammation,  the  organism,  or  part  of  it,  requires 
oxygen  at  a  more  rapid  rate  than  usual ;  the  rise  of  body-temperature 
enables  the  blood  to  meet  this  demand,  and  is,  in  fact,  the  counterpart 
of  vascular  dilatation.  W.  D.  H. 

Hsemolyeis.  Oscar  Gros  (Arch.  exp.  Path.  Pharm.,  1909,  62, 
1 — 38). — Haemolysis  is  due  to  two  factors  :  (1)  the  death  of  the 
corpuscles  ;  (2)  to  physico-chemical  changes  which  lead  to  the  passage 
of  hseinoglobin  out  of  them.  The  second  factor  can  be  best  studied 
if  the  changes  occur  rapidly,  as  when  caused  by  ammonia.  The 
velocity  of  the  change  is  then  proportional  to  the  concentration  of 
the  ammonia,  and  inversely  proportional  to  the  concentration  of  the 
blood.  Various  salts  were  studied  in  the  same  way  at  different 
temperatures.  Various  ions  favour  hsemolysis  at  47*5°  in  the  following 
order:  Na<Mg<K<Ca;  C1<S04;  and  at  50°,  Mg<Na<K<Ca; 
C1<S04.  The  inhibitory  action  of  serum  on  hsemolysis  is  not 
destroyed  by  heating  to  65°.  W.  D.  H. 

The  Disintegration  and  Life  of  Blood-platelets.  H.  Deetjen 
{Zeitsch.  physioi.  Chein.,  1909,  63,  1 — 26). — Blood-platelets  from 
human  blood  can  be  isolated  by  collecting  the  blood  between  the 
object  glass  and  cover  slip,  and  washing  with  physiological  saline. 
In  this  way  the  other  elements  can  be  removed  ;  the  platelets  alone 
remain  sticking  to  the  glass.  They  rapidly  disintegrate  under 
ordinary  conditions,  but  remain,  however,  intact  if  quartz  is  used 
instead  of  glass,  and  the  saline  solution  is  perfectly  neutral.  In  the 
presence  of  minute  traces  of  alkali  (Coh=10-'')  and  of  somewhat 
larger  quantities  of  acid  (Cu  =  2-10-*)  they  disintegrate.  The  action 
of  the  hydroxyl  ions  is  indirect ;  they  either  influence  a  ferment  or 
cause  the  liberation  of  a  ferment  which  causes  the  disintegration  of 
the  platelets.  This  statement  is  made  in  consequence  of  the  fact  that 
even  in  the  presence  of  alkali  the  platelets  can  under  certain  con- 
ditions remain  intact.  Thus,  they  are  protected  from  disintegration 
by  the  presence  of  hirudin,  manganese  salts,  Witte's  peptone,  and 
peroxides.  From  the  investigations  with  hirudin,  the  conclusion  is 
drawn  that  the  platelets  themselves  secrete  an  enzyme,  which  leads 
finally  to  their  destruction.  The  platelets  after  treatment  with 
hirudin  are  not  disintegrated  by  alkali,  although  they  are  by  plasma. 
The  destroying  ferment  is  not  identical  with  the  blood-clotting 
ferment,  although  it  is  possibly  with  the  pro-ferment.  Manganese 
salts  do  not  entirely  inhibit  the  disintegration,  but  only  retard  it ;  on  the 
other  hand,  they  inhibit  blood-clotting.«,  owing  perhaps  to  action  on  the 
pro-ferment.  Witte's  peptone  paralyses  the  platelets,  and  thus  inhibits 
the  secretion  of  the  ferment.  Peroxides  entirely  inhibit  the  disintegration 
of  the  isolated  ferments.  The  explanation  of  this  fact  is  not  obvious. 
By  means  of  the  peroxide  method,  the  action  of  the  living  platelets 
Can  be  demonstrated.  The  presence  of  a  nucleus,  nuclear  membrane, 
and  amceboid  movement  can  then  be  shown.  The  disintegration  of 
the  platelets  after  removal  from  the  blood-vessels  is  due  to  the 
evolution  of  carbon  dioxide  and  the  increased  concentration  of  the 

4—2 
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hydroxyl  ions.     The  platelets  from  other  animals  are  not  all  identical 
with  those  from  man ;  those  from  the  ape  are  very  similar. 

S.  B.  S. 

Spectro-photometry  of  Blood.  Eugen  Letsche  {Zeitsch.  physiol. 
Chem.,  1909,  63,  313 — 314). — Remarks  on  the  usefulness  of  Hiifner's 
spectro-photometer.  In  spite  of  its  faults,  it  gives  good  results  in 
accustomed  hands.  W.  D.  H. 

Influence  of  Stereochemical  Configuration  on  Certain 
Physico-chemical  Properties  of  Organic  Colloids.  Giuseppe 
BuGLiA  and  L.  Karczag  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii, 
374 — 380). — The  authors  have  determined  the  influence  of  d-,  1-,  i-, 
and  r-tartaric  acids  in  various  concentrations  on  the  time  of  coagula- 
tion by  heating  of  normal  blood-serum  and  of  blood-serum  dialysed 
until  it  has  become  neutral. 

All  these  acids  have  a  marked  influence  on  the  coagulation,  at  first 
accelerating  it,  and  subsequently  retarding,  and  even  absolutely 
preventing,  it.  r-Tartaric  acid,  which  is  dissociated  to  a  less  extent 
than  the  other  acids,  also  produces  less  acceleration  of  the  coagulation, 
and  renders  the  serum  non-coagulable  in  lower  concentrations  than 
with  the  active  and  racemic  acids.  With  these  three  acids,  which  are 
approximately  equally  dissociated,  the  influences  on  the  coagulation 
are  about  the  same.  T.  H.  P. 

The  Laws  of  Digestion  and  Absorption.  Svante  Arehenius 
[Zeitsch.  physiol.  Chem.,  1909,  63,  323 — 377). — A  mathematical  discus- 
sion of  the  laws  relating  to  the  velocity,  etc.,  of  dige.stive  processes.  The 
rule  of  the  square  root  appears  to  play  a  dominating  part.  London's 
work  on  the  subject  is  on  the  whole  corroborated.  W.  D.  H. 

The  Enzymes  concerned  in  Nuclein  Metabolism  in  Human 
Organs.  Alfred  Schittenhelm.  The  Fate  of  Nucleic  Acid 
contained  in  the  Pood  of  Normal  Men.  Fkanz  Frank  and  Alfred 
ScniTTENHKLM.  The  Occurrence  and  Importance  of  Allantoin 
in  Human  Urine.  Alfred  Soiiittenhelm  and  Karl  Wiener.  The 
Enzymes  Concerned  in  Nuclein  Metabolism  in  Lupin  Seed- 
lings. Alfred  Schittenhelm  {Zeitsch.  physiol.  Chem.,  1909,  63, 
248—268,  269—282,  283—288,  289).— The  capacity  of  the  human 
liver  and  other  organs  to  form  uric  acid  is  undoubted,  and  can  be 
readily  demonstrated  in  extracts  by  their  action  on  guanine.  Com- 
menting on  W.  Jones'  statement  regarding  the  absence  of  adenase  iu 
human  organs,  it  is  pointed  out  that  unquestionably  adenine  dis- 
appears during  life,  the  urine  containing  only  traces  after  abundant 
ingestion  of  that  substance  when  sweetbread  is  taken  as  food.  It  is 
therefore  doubtful  whether  the  action  of  extracts  is  a  true  index  of 
vital  metabolism  ;  if  an  extract  gives  a  positive  result,  it  is  no  doubt 
of  the  same  nature  as  that  occurring  during  life ;  but  if  a  negative 
result  occur,  that  does  not  necessarily  mean  that  a  positive  result 
may  not  occur  during  actual  metabolism  in  the  living  organ.  It  is 
quite  true,  again,  that  extracts  of  human  organs  contain  no  uricolytic 
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enzyme,  that  is  to  say,  destruction  of  uric  acid  does  not  occur  post- 
mortem ;  it  is  unscientific  to  conclude  from  this,  that  uricolysis  does 
not  occur  during  life. 

Both  in  animals  and  men,  nucleic  acid  given  in  the  food  is  completely 
absorbed  and  undergoes  metabolism,  and  the  end-products  are  excreted 
during  the  same  day.  This  comes  out  quite  clearly  by  a  study  of 
nitrogen  and  phosphorus  excretion.  The  proportion  between  the 
different  end-products  varies  in  different  animals ;  in  man,  the  main 
one  is  urea,  the  uric  acid  formed  is  small  in  amount,  and  the  purine 
bases  of  the  urine  are  minimal.  The  uric  acid  formed  is  doubtless 
again  largely  destroyed,  and  the  nitrogen  finally  is  contained  in  urea. 

The  meaning  of  allantoin  in  the  urine  is  far  from  clear ;  if  uric 
acid  precursors  are  administered,  the  amount  of  allantoin  does  not 
increase  in  the  urine.  If  allantoin  is  given  by  the  mouth  or  sub- 
cutaneously,  about  30%  is  recoverable  in  the  urine.  It  cannot  there- 
fore be  an  important  end-product  of  uric  acid  catabolism. 

The  expressed  juice,  or  aqueous  extracts  of  lupin  seedlings,  contain 
an  amidase  which  converts  guanine  into  xanthine.  W.  D.  H. 

The  Elimination  of  Total  Nitrogen,  Urea,  and  Ammonia 
following  the  Administration  of  Amino-acids,  Glycylglycine, 
and  Glycylglycine  Anhydride.  Phcebus  A.  Levene  and  G.  M. 
Meyer  {Amer.  J.  Physiol.,  1909,  25,  214— 230).— The  results  of  these 
metabolism  experiments  on  dogs  are  given  with  full  detail ;  the  extra 
nitrogen  administered  is  usually  excreted  within  twenty-four  hours, 
but  this  rate  varies,  and  the  proportion  of  urea,  ammonia,  etc.,  also 
varies  in  different  cases.  It  is  specially  rapid  after  the  ingestion 
of  amino-acids.  W.  D.  H. 

The  Influence  of  Removal  of  Segments  of  the  Gastro- 
intestinal Tract  on  the  Character  of  Protein  Metabolism. 
Isaac  Levin,  D.  D.  Manson,  and  Phcebus  A.  Levene  {Amer.  J. 
Physiol,  1909,  25,  231 — 253). — After  excision  of  portions  of  the 
alimentary  canal,  an  unexpected  acceleration  in  the  absorption  and 
elimination  of  nitrogen  is  the  most  noteworthy  result.         W.  D.  H. 

The  Influence  of  Certain  Mercury  Compounds  on  Meta- 
bolism. GuiDo  IzAU  (Jiiochem.  Zeitsch.,  1909,  22,  371—393). — 
Mercury  when  introduced  directly  into  the  circulation,  either  in 
form  of  a  hydrosol  or  of  salts,  markedly  stimulates  the  nitrogenous 
metabolism,  and  the  amount  of  nitrogen  in  the  urine  is  considerably 
increased.  Larger  doses,  however,  of  sublimate,  calomel,  hygrol,  and 
mercuric  thiosulphate  are  necessary  to  produce  the  same  effect  as  a 
given  dose  of  the  hydrosol.  There  is  no  difference  between  the  actions 
of  stabilised  and  non-stabiliped  colloids.  The  increase  of  urea  and 
uric  acid  in  the  urine  runs  parallel  with  the  increase  in  total  nitrogen. 

S.  B.  S. 

[The  Permeability  of  Cells  for  Dyes.]  W.  Ruhland  {Bioch^vu 
Zeitsch.,  1909,  22,  409— 410).— The  author  objects  to  the  attempted 
explanation  of   Hober  (Abstr.,  1909,  ii,  912)  of  the  reason  why  wool- 
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violet-S  and  other  dyes  do  not  behave  in  accordance  with  the  Overton 
lipoid  theory.  S.  B.  S. 

Nucleo-protein  in  the  Yolk  Platelets  of  the  Frog's  Egg ; 
and  the  Black  Pigment.  J.  E.  McClendon  {Amer.  J.  Physwl., 
1909,  25,  195 — 198). — The  nucleo-protein  investigated  is  probably 
more  properly  to  be  considered  a  lecitho-protein  or  vitellin-like 
substance.  It  is  termed  hatrachiolin ;  it  contains  P  1'2%,  S  1'32%, 
and  N"  15'14%.  Analyses  are  also  given  of  the  black  pigment  which 
appears  to  belong  to  the  melanins,  but  it  was  not  satisfactorily 
freed  from  imparities.  W.  D.  H. 

The  Catalase  of  Echinoderm  Eggs  before  and  after 
Fertilisation.  Elias  P.  Lyon  {Amer.  J.  Physiol.,  1909,  25, 
199 — 203). — If  the  eggs  are  treated  with  hydrogen  peroxide,  much 
more  oxygen  is  set  free  by  eggs  which  have  been  fertilised  than  by 
unfertilised  eggs.  The  maximum  is  reached  in  twenty  minutes  after 
fertilisation.  The  increase  in  catalase  is  due  either  to  a  kinase  in  the 
sperm  cell,  or  by  an  increase  in  the  permeability  of  the  egg,  so  that 
peroxide  and  catalase  come  more  easily  together.  W.  D.  H. 

[Analyses  of  Brains.  Distribution  of  Sulphur  in  Brains.] 
Waldemae  Koch  {J.  Amer.  Chem.  Soc,  1909,  31,  1329—1335). 
Waldemar  Koch  and  Fred.  W.  Upson  {ibid.,  1355 — 1364) — See  this 
vol.,  ii,  78,  79. 

The  Action  of  Certain  Salts  on  Frogs'  Motor  Nerves.  G. 
LiLJESTRANB  {Skcmd.  Archiv.  Physiol.,  1909,  22,  339 — 348).— 
Magnesium  sulphate  and  chloride  paralyse  the  motor  nerves  of  the  frog, 
but  this  occurs  late  and  is  preceded  by  a  stimulating  action.  Weak  solu- 
tions are  not  stimulating.  Sodium  chloride  has  a  similar  action.  Zinc 
chloride  acts  in  the  same  way,  but  much  more  strongly.      W.  D.  H. 

Influence  of  Different  Substances  on  the  Gaseous  Exchange 
of  the  Surviving  Muscular  Tissue  of  Frogs.  I.  and  II.  Torsten 
Thunberg  {Skand.  Archiv.  Physiol.,  1909,  22,  406—429,  430—436).— 
I.  The  measurements  were  made  by  means  of  the  author's  micro- 
respirometer,  generally  in  an  atmosphere  of  oxygen.  In  the  intact 
muscular  ti.ssue,  the  gaseous  exchange  is  less  than  that  of  muscular  tissue 
which  has  been  cut  by  scissors  ;  it  is  greater,  however,  than  in  muscular 
tissue  which  has  been  ground  up  with  sand,  so  as  to  destroy  the  cell 
structure.  Previous  extraction  of  the  tissue  with  physiological 
saline  caused  a  marked  diminution  of  the  gaseous  exchange  ;  with 
isotonic  neutral  potassium  phosphate,  the  diminution  was  less.  The 
maximum  of  gaseous  exchange  takes  place  in  isotonic  saline  ;  increase 
in  the  salt  concentration  causes  a  rapid  diminution.  There  is  not 
much  difference  in  the  gaseous  exchange  when  the  measurement  is 
made  after  treatment  with  solutions  of  chlorides  of  the  different 
alkali  metals;  the  chlorides  of  the  alkaline  earths,  on  the  other  hand, 
cause  considerable  diminution.  The  action  of  the  potassium  halide 
salts  is  similar,  with  the  exception  of  the  fluoride,  which  causes  a 
marked  diminution  in  the  gaseous  exchange. 
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II.  Oxalic,  malonic,  and  succinic  acids  in  the  form  of  their  potassium 
salts  affect  the  gaseous  exchange,  considerably  diminishing  more 
especially  the  carbon  dioxide  output.  The  respiratory  quotient  is  con- 
sequently affected  by  these  salts.  Other  acids  investigated  do  not 
affect  the  respiratory  quotient  in  this  manner.  S.  B.  S. 

The  Formation  of  Carbon  Dioxide  in  Surviving  Tissues. 
Olav  Hanssen  (Biochem.  Zeitsch.,  1909,  22,  433— 441).— The  author 
gives  a  method  for  estimating  the  carbon  dioxide  evolved  by  surviving 
tissues  (chiefly  liver)  when  suspended  in  physiological  saline  at  37°, 
The  influence  of  antiseptics  and  other  substances  on  the  action  was 
determined.  Certain  substances,  such  as  sodium  /8-hydroxybutyrate, 
caused  increased  carbon  dioxide  output.  Sodium  lactate  caused  a 
slight  increase.  Most  other  sodium  and  ammonium  salts  bad  but 
little  action  ;  sodium  glycoUate,  however,  inhibited  the  output. 

S.  B.  S, 

Water  Rigor  in  Frog's  Muscle.  Edward  B.  Meigs  {J.  Physiol, 
1909,  39,  385— 390).— The  statement  of  du  Bois  Reymond,  that  in 
water  rigor  of  frog's  muscle,  as  in  other  forms  of  rigor,  sarcolactic  acid 
is  formed,  was  confirmed  by  the  thiophen  test.  If  the  muscle  is  then 
placed  in  Ringer's  solution,  it  loses  acid  and  lengthens.  This  is 
regarded  as  a  confirmation  of  the  view  that  the  acid  is  the  cause,  not 
the  result  or  accompaniment,  of  the  shortening.  "W.  D.  H. 

Action  of  Cinchona  Alkaloids  on  Muscle.  Victor  H. 
Veley  and  Augustus  D.  Waller  {Proc.  physiol.  Soc.,  1909,  xix — xxi ; 
J.  Physiol.,  39). — The  relative  toxicity  of  poisons  can  be  well  studied 
by  their  effect  on  the  direct  excitability  of  the  frog's  sartorius.  In 
the  case  of  the  alkaloids  examined,  the  figures  obtained  are  :  cinchon- 
amine  400,  quinine  100,  quinidine  50,  cinchonine  and  cinchonidine  25. 
These  figures  agree  very  well  with  what  would  have  been  anticipated 
from  physicochemical  data.  W.  D.  H, 

Extractives  of  Fish  Muscle.  Friedrich  Kutscher  {Zeitseh. 
physiol.  Chem.,  1909,  63,  104— 105).— A  reply  to  Suzuki  and 
Yoshimura  (Abstr.,  1909,  ii,  910),— The  base,  CjHi^OjN,  isolated 
from  Ommastrephes  sp.,  agrees  in  properties  with-^betaine  and  not  with 
8-aminovaleric  acid,  as  stated  by  these  authors.  Furthermore,  other 
bases  described  by  them,  such  as  arginine,  leucine,  lysine,  and  proline, 
have  already  been  isolated  in  the  author's  laboratory  from  extracts  of 
sea  and  land  animals.  S,  B.  S. 

The  Occurrence  of  Inactive  Lactic  Acid  in  a  Meat 
Extract.  Ernst  Salkowski  {Zeitseh.  physiol.  Cfiem.,  1909,  63, 
237 — 247). — Valentine's  meat  juice  has  a  minimal  nutritive  value. 
Its  colour  is  due  to  a  pigment  which  was  not  identified,  but  is  possibly 
a  derivative  of  haemoglobin.  When  kept,  it  deposits  a  crystalline 
precipitate  of  magnesium  salts,  among  which  lactate  is  present.  The 
lactic  acid  is  of  the  optically  inactive  kind.  The  freshly  prepared 
juice  contains  sarcolactic  acid,  but  as  time  goes  on  this  is  converted 
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almost  completely  into  the  inactive  variety.     Attempts  to  determine 
the  cause  of  the  transformation  did  not  yield  any  certain  results. 

W.  D.  H. 

The  Nucleo-protein  of  Spleen.  T.  Sato  (Biochem.  Zeitsch.,  1909, 
22,  489 — 494). — The  nucleo-protein  was  prepared  by  precipitating  the 
hot-water  extract  of  the  organ  with  dilute  acetic  acid.  The  amount 
of  iron  in  various  preparations  varied  between  0*15  and  0"80%.  The 
metal  appears  to  be  contained  in  the  nucleoprotein  in  two  forms, 
namely,  in  a  labile  form,  the  part  corresponding  with  which  is  remov- 
able from  the  substance  by  treatment  with  sodium  carbonate,  and  a 
more  stable  form.  S.  B.  S. 

Cheraico-physical  Investigations  on  the  Crystalline  Lens. 
XI.  Imbibition  of  the  Lens  in  Water  at  Different  Tempera- 
tures and  in  Acids  and  Alkalis.  Filippo  Bottazzi  and  Noe 
ScALiNCi  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  327 — 339.  Compare 
Abstr.,  1909,  ii,  502). — The  velocity  and  total  amount  of  imbibition  of 
the  crystalline  lens  in  water  are  greater  at  high  than  at  low  tempera- 
tures. Imbibition  in  dilute  solutions  of  an  acid  or  an  alkali  increases 
with  the  concentration  of  the  solution.  In  solutions  of  various  acids 
and  of  sodium  hydroxide,  imbibition  increases  in  the  following  order  : 
acetic  acid,  sulphuric  acid,  water,  hydrochloric  acid,  and  sodium  hydr- 
oxide. Since,  in  the  concentrations  employed,  these  acids  are  completely 
dissociated,  the  sulphuric  and  acetic  anions  must  exert  a  specific 
depressing  influence  on  the  imbibition,  in  opposition  to  the  action  of 
the  hydrogen  ions  which  increase  the  imbibition.  A  similar  relation 
probably  holds  with  solutions  of  different  bases,  the  accelerating 
influence  of  the  hydroxyl  ions  on  the  imbibition  being  modified  to 
varying  extents  according  to  the  nature  and  valency  of  the  cation. 

When  immersed  in  the  acid  solutions  employed,  the  lens  becomes 
opaque,  probably  owing  to  the  precipitation  of  the  faco-protein,  which 
in  its  natural  state  is  an  electro-negative  colloid,  by  the  hydrogen 
ions.  This  action  is  more  marked  with  sulphuric  and  acetic  acids 
than  with  hydrochloric  acid,  which  seems  to  be  capable  of  transforming 
the  alkaline  faco-protein  rapidly  into  acid.  T.  H.  P. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
G.  QuAGLiARiELLO  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  380 — 383). 
— The  author  has  studied  the  influence  of  hydrochloric  acid  on  the 
coagulation  of  the  crystalline  lens  by  the  method  previously  employed 
with  sodium  hydroxide  (Abstr.,  1909,  ii,  1036). 

The  curve  of  the  velocity  of  coagulation  in  presence  of  hydrochloric 
acid  is  essentially  similar  to  that  obtained  with  sodium  hydroxide,  the 
variation  in  the  velocity  gradually  diminishing  as  the  amount  of  acid 
is  increased  ;  in  this  case,  however,  the  final  value  of  the  velocity 
differs  far  less  from  the  initial  value  than  is  the  case  when  sodium 
hydroxide  is  present.  Whilst  the  latter,  up  to  a  certain  concentra- 
tion, first  increases  and  then  sensibly  diminishes  the  velocity  of 
coagulation,  hydrochloric  acid  produces  a  continuous  increase. 

The  results  indicate  that  the  influence  of  chemical  agents  on  the 
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velocity  of  coagulation  of  the  crystalline  lens  is  a   function  of  the 
superficial  area  of  the  lens.  T.  H.  P. 

Chemical  Investigation  of  Teeth.  II.  Th.  Gassmann  {Zeiiach. 
phygicl.  Chem.,  1909,  63,  397—400.  Compare  Abstr.,  1908,  ii,  609). 
— Teeth  from  prehistoric  men  (at  least  2000  years  old)  were  found  to 
be  well  preserved.  They  contain  3%  more  organic  substance  than 
recent  teeth,  and  less  magnesium  and  phosphoric  acid.  The  percentage 
of  calcium,  sodium,  potassium,  chlorine,  and  carbon  dioxide  is  the  same 
as  in  recent  teeth.  W.  D.  H. 

Inorganic  Constituents  of  Two  Egyptian  Mummies.  Paul 
Haas  {Chem.  Naws,  1909,  100,  296).— The  constituents  of  the  ash 
were  as  follows  : 

CaO.    K2O.  NaoCFejOj.  k\0^.   COa-    SO3.    P^-    CI.     SiOa. 
MummvA4-83     1-21     0-24     0-156    0-134    2-64    1-91    1-57    0  22     —    percent 
Mummy  B  0-90     0-77     9-03     0-27      090     tiaces  2-99    0-42    1-89    5'80        „ 

A  hot-water  extract  of  "  A "  had  an  acid  reaction,  and  the  same 
material  yielded  to  ether  9%  of  extract,  which  was  acid  and  soluble  in 
potassium  hydroxide  solution.  No  arsenic,  antimony,  or  mercury  was 
present.  The  high  percentage  of  lime  in  the  ash  from  "  A "  may 
indicate  that  quicklime  was  added  to  the  coffin  in  which  the  body  was 
placed. 

Material  "  B,"  unlike  "A,"  was  moist,  and  lost  16%  of  its  weight 
when  dried  at  100°,  but  the  dry  material  rapidly  increased  in  weight 
on  exposure  to  air.  The  ether  extract  amounted  to  3*5%.  In  this 
case  the  embalming  material  may  have  been  "  natron,"  or  "  nitrum," 
a  mixture  of  sodium  chloride,  sulphate,  and  carbonate.  Alumina  has 
not  been  recorded  previously  as  a  constituent  of  mummy  ash. 

T.  A  H 

Presence  of  an  Anaeroxydase  and  Catalase  in  Milk.  J. 
Sarthou  (Compt.  rend.,  1909,  149,  809 — 810.*  Compare  Bordas, 
Abstr.,  1909,  ii,  505). — The  filtrate  from  milk  curdled  at  30°  gives  a 
very  distinct  reaction  with  ^-phenylenediamine,  but  not  with  guaiacol 
or  hydrogen  peroxide.  By  treating  the  residue  on  the  filter  with  water, 
a  liquid  is  obtained  which  gives  distinct  colorations  with  //-phenylene- 
diamine  and  guaiacol  in  presence  of  oxygen.  The  casein,  after  having 
been  freed  from  the  anaeroxydase  by  washing,  reacts  with/j-phenyleue- 
diamine  and  hydrogen  peroxide,  but  not  witb  guaiacol. 

The  conclusions  drawn  are  that  milk  contains  a  soluble  anaer- 
oxydase as  well  as  an  iusoluble  catalase,  and  that  the  excessive 
sensitiveness  of  j9-phenylenediamine  to  oxidation  should  be  recognised 
in  the  study  of  oxidising  ferments.  W,  O.  W. 

Anaeroxydase  and  Catalase  in  Milk.  Fr]£d.  Bordas  and 
Toui'LAix  (Compt.  rend.,  1909,  149,  1011  —  1012.  Compare  Abstr., 
1909,  ii,  505). — The  author  considers  the  experiments  of  Sarthou 
(preceding  abstract)  indecisive,  since  the  colorations  obtained  were 
due  to  the  presence  of  casein,  which  is  always  present  in  milk  filtered 

•  and  J.  Pharm.  Chim.,  1910,  [TiiJ,  I,  20—23. 
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through  paper.  When  fresh  or  curdled  milk  is  passed  through  the 
Ohamberland  filter,  the  filtrate  gives  no  coloration  with  Storch's 
reagent.  There  is  no  evidence,  therefore,  of  the  presence  of  a  soluble 
anseroxydase  or  insoluble  catalase  in  cows'  milk.  W.  O.  W. 

Can  the  Radium  Emanations  taken  up  by  Drinking  be 
Detected  in  the  Urine?  Walther  Laquer  [Chem.  Zentr.,  1909,  ii, 
854  ;  from  Zeitsch.  expf.  Path.  Tker.,  1909,  6,  868— 878).— By  the 
method  employed,  emanations  of  less  than  20,000  units  cannot  be 
detected  in  urine.  The  quantity  of  emanation  in  urine  increases  with 
the  quantity  in  the  water  drunk.  All  the  values  found  must  be 
multiplied  by  2,  The  urine  voided  in  the  first  half  hour  contains  only 
three-quarters  to  four-fifths  of  the  total  excreted  in  the  urine.  The 
ratio  of  the  quantity  of  emanation  excreted  to  that  ingested  is  about 
1  :  4000.  S.  B.  S. 

The  Origin  of  Ethereal  Sulphates  in  the  Organism.  T.  Sato 
{Zeitsch.  physiol.  Chem.,  1909,  63,  378—396). — Rabbits  were  treated 
with  phenol  added  to  their  diet  (cabbage),  and  certain  sulphur  com- 
pounds also  added.  The  nitrogen  and  sulphur  (in  various  combina- 
tions) were  estimated  in  the  urine.  Isethionic  acid  only  slightly  raises 
the  output  of  ethereal  sulphate?,  and  has  no  effect  on  nitrogen.  It 
appears  to  be  rapidly  excreted.  Cystine  raises  the  total  sulphates, 
and  the  amount  of  ethereal  sulphate  is  parallel  to  this.  Albumose 
prepared  from  egg-albumin  has  no  action.  Sulphidal  (a  colloidal 
sulphur  preparation)  enormously  increases  both  total  and  ethereal 
sulphate  excretion.  Thiocarbamide  is  largely  excreted  as  such  ;  the 
effect  on  the  excretion  of  sulphates  is  doubtful ;  the  urine  does  not 
show  the  reactions  of  thiosulphuric  acid.  W.  D.  H. 

The  Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  VI.  The  Excretion  of  Cholesterol  by  the  Cat. 
G.  W.  Ellis  and  John  A.  Gardner  {Proc.  Roij.  Soc,  1909,  £,  81, 
505 — 515.  Compare  Abstr.,  1909,  ii,  595). — The  tendency  for  the 
change  of  cholesterol  of  food  to  coprosterol  in  faeces  appears  to 
be  greater  in  cats  than  in  dogs.  In  experiments  with  two  cats  on  a 
diet  of  sheep's  brain,  coprosterol  free  from  cholesterol  was  recovered  ; 
on  a  meat  diet  the  change  was  not  complete  ;  on  vegetable  diet  and  on 
an  artificial  diet,  as  free  as  possible  from  cholesterol  or  phytosterol, 
no  faical  coprosterol  was  found.  A  discussion  of  the  part  played  by 
the  cholesterols  in  the  animal  economy  follows.  G.  S.  W. 

The  Biological  Significance  of  Lecithin.  IV.  The  Blood- 
Content  of  Phosphorus  and  Iron  in  Lipoid  Form  in  Cases 
of  Polycythaemia  rubra  megalosplenica.  VV.  Glikin  {Biochem. 
Zeitsch.,  1909,  22,  461-^463.  Compare  Abstr.,  1909,  ii,  1038).— The 
lecithin  content  was  found  to  be  about  5  grams  per  1000  c.c.  in  cases 
of  this  disease  as  compared  with  2  to  3  grams  per  1000  as  found  by 
Abderhalden  in  the  blood  of  mammals  normally.  The  phosphorus  and 
total  iron  were  also  large  as  compared  with  that  found  in  normal 
cases.  S,  B.  S. 
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The  Detection  of  Phosphorus  and  Hypophosphorous  Acids 
in  Organs  after  Phosphorus  Poisoning.  II.  Richard  Ehrexfeld 
and  WiLHELM  KuLKA  [Zeitsch.  physiol.  Chevi.,  1909,  63,  315 — 322. 
Compare  Abstr.,  1909,  ii,  345). — Further  investigations  showed  that 
during  putrefactive  processes  the  phosphorus  is,  in  part,  rapidly 
converted  into  phosphorous  and  hypophosphorous  acids,  but  after  this 
the  change  progresses  but  little.  The  experiments  recorded  further 
indicate  that  the  normal  phosphorised  constituents  of  the  body  do  not 
give  rise  to  the  acids  mentioned.  W.  D.  H. 

c^Suprarenine  (c?-Adrenaline).  N.  Waterman  [Zeitsch.  physiol. 
Chem.,  1909,  63,  290 — 294). — Previous  work  on  the  superior  physio- 
logical activity  of  ^adrenaline  is  confirmed ;  so  al.so  is  Abderhalden's 
work  on  so-called  adrenaline  immunity.  Administration  of  the 
ci-compound  increases  the  resistance  of  mice  towards  the  ^-variety. 

W.  D.  H. 

The  Antagonism  between  Adrenaline  and  the  Chlorides  of 
the  Alkaline  Earths  and  of  Potassium.  Theodor  Frankl  ( l^fiiigers 
Archiv,  1909,  130,  346 — 352). — The  action  of  adrenaline  in  stimulat- 
ing sympathetic  nerve-endings  is  antagonised  by  the  chlorides 
mentioned  in  the  title,  of  which  the  strongest  is  barium  chloride. 
Sodium  chloride  has  no  such  action.  W.  D.  H. 

Mode  of  Action  of  Nicotine  and  Curare,  determined  by  the 
Form  of  the  Contraction  Curve  and  the  Method  of  Tempera- 
ture-coefficients. A.  V.  Hill  {J.  Physiol.,  1909,  39,  361—373). 
— From  a  mathematical  consideration  of  the  curves  of  contraction 
and  relaxation  of  muscles  under  the  influence  of  curare  and  nicotine 
at  different  temperatures,  the  conclusion  is  drawn  that  there  is  a 
combination  between  the  drug  and  some  constituent  of  the  muscle. 
Evidence  is  also  adduced  for  the  existence  of  two  or  more  types  of 
fibres  (or  contractions)  in  the  muscle  selected  for  experiment,  the 
rectus  abdominis  of  the  frog.  W.  D.  H. 

Relative  Toxicity  of  Various  Salts  and  Acids  towards 
Paramoecium.  Lorande  Loss  Woodruff  and  Herbert  HoRAtE 
BuNZEL  {Amer.  J.  J'hisio'.,  1909,  25,  190— 194).— The  experiments 
with  some  exceptions  indicate  a  marked  parallelism  between  the  order 
of  toxicity  of  various  cations  and  their  ionic  potential.  The  high 
migration  velocity  of  hydrogen  ions  will  explain  their  unexpectedly 
high  toxicity.  Specific  affinities  of  the  living  cell  for  certain  ions  will 
explain  other  exceptional  cases,  for  instance,  the  low  toxicity  of 
copper.  W.  D.  H. 
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The  Degradation  by  Bacteria  of  the  Ultimate  Hydrolysis 
Products  of  Proteins.  Walther  Brasch  (Biochem.  Zeitsch.,  1909, 
22,  403 — 406). — The  degradation  of  various  amino-acids  by  Bacillus 
putrificus  and  by  mixed  putrefying  bacteria  was  investigated. 
Aspartic  acid  yields  with  mixed  cultures  propionic  acid  as  chief 
product,  together  with  small  quantities  of  succinic  acid.  The  pure 
culture  gave  the  same  products,  together  with  small  quantities  of 
formic  acid.  Serine  yielded  both  with  pure  and  mixed  cultures 
propionic  acid  with  small  quantities  of  formic  acid.  Tyrosine  yielded 
with  the  pure  culture  jo-hydroxjphenylpropionic  acid.  Glycine  with 
the  pure  culture  yielded  acetic  acid,  alanine  yielded  propionic  acid, 
and  aminobutyric  acid  yielded  butyric  acid.  S.  B.  S. 

Accumulation  of  Nitrogen  in  Soils  by  Free  Bacteria.  Alfred 

Keen  (/.  Landw.,  1909,  57,  269—286.  Compare  Abstr.,  1908,  ii,  56). 
— A  continuation  of  the  experiments  made  in  1905  and  1906  {loc.  cit.) 
on  the  effect  of  sugar  on  fixation  of  nitrogen  by  Azotobacter.  The 
results  show  a  considerable  after-effect,  increased  yields  of  buckwheat, 
oats,  and  wheat  being  obtained  in  1907,  1908,  and  1909,  and  that  the 
increased  yields  diminish  regularly  each  year. 

Experiments  with  sand  inoculated  with  soil  showed  a  gain  of 
7'2  mg.  N  per  100  grams  in  four  months  when  sugar  was  added  ; 
and  vegetation  experiments  with  buckwheat  grown  in  sand  showed  a 
very  greatly  increased  production  of  dry  matter  (98-1  grams)  in 
presence  of  sugar  as  compared  with  the  amount  obtained  without 
sugar  (23'7  grams),  whilst  the  amounts  of  nitrogen  in  the  produce 
were  409  and  54  mg.  respectively. 

Further  experiments  in  plots  (|-  square  metre)  with  wheat,  rye,  and 
oats  (in  1907,  1908,  and  1909)  showed  that  the  nitrogen  fixed  in  the 
first  year  was  only  utilised  to  a  slight  extent,  whilst  the  yields  were 
considerably  increased  in  the  second  and  third  years. 

The  examination  of  fifteen  different  soils  showed  that  Azotobacter 
was  present  in  seven  of  them,  whilst  eight  gave  negative  results.  Tlie 
latter  included  three  light,  sandy  soils,  peaty,  light  and  heavy  soils, 
and  soil  from  a  pine  wood.  Addition  of  sugar  to  three  of  these  soils 
failed  to  produce  an  increase  in  the  nitrogen  content. 

Experiments  are  described  in  which  mannitol,  dextrose,  calcium 
succinate,  glycerol,  calcium  butyrate  (10  grams  each),  and  xylan 
(5  grams)  were  added  to  soil  (500  grams)  which  was  kept  for  a  month 
at  25°.  The  soil  with  mannitol  and  with  dextrose  gained  12 '3  and 
6  "9  mg.  nitrogen  per  100  grams  respectively,  whilst  the  others  lost 
nitrogen  (0*8  to  5-3  mg.).  N.  H.  J.  M. 

Production  of  Citric  Acid  by  Citromyces.  Pierre  Mazi!:  {Ann. 
Inst.  Pasteur,  1909,  23,  830 — 833). — Citric  acid  is  produced,  not  only 
when  there  is  a  deficiency  of  nitrogen,  but  also  when  any  one  of  the 
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indispensable  substances  (phosphorus,  potassium,  iron  or  zinc,  etc.)  is 
absent  or  deficient.  A  mineral  solution,  in  which  iron  or  zinc  is 
wanting,  gives  on  addition  of  sucrose  (10%)  a  very  insignificant  amount 
of  growth.  It  will,  however,  produce  in  a  few  weeks  relatively 
important  amounts  of  citric  acid. 

The  mechanism  of  the  formation  of  citric  acid  is  discussed  (compare 
Buchner  and  Wiistenfeld,  Abstr.,  1909,  ii,  602).  N.  H.  J.  M. 

Fungi  ■w^hich  Produce  Citric  Acid.  Carl  Wehmer  [Chem.  Zeit., 
1909,  33,  1281). — In  1892  the  author  discovered  two  moulds  which 
can  convert  sugar  into  citric  acid  (Abstr.,  1893,  ii,  591).  Since 
tbeo  the  number  has  been  extended,  and  he  has  now  isolated  five  or 
six  others,  morphologically  much  alike,  capable  of  effecting  the  same 
change.  Citromyces  Tollensianus  is  characterised  by  its  snow-white 
appearance  in  mass  culture,  although  microscopically  it  differs  but 
little  from  the  others.  Another  species  possesses  the  remarkable 
property  of  thriving  in  a  saturated  solution  of  oxalic  acid  (containing 
about  10%  of  acid) ;  the  hardiest  mould  previously  known  {Aspergillus 
niger)  can  only  withstand  about  1%,  whilst  most  organisms  are 
adversely  affected  by  a  ti-ace.  Another  organism  gives  rise  to  oxalic 
instead  of  citric  acid,  but  some  oxalic  acid  (or  rather  its  calcium  salt) 
is  always  found  in  old  cultures  as  a  decomposition  product  of  the 
citrate.  E.  J.  R. 

Theory  of  Disinfection.  I.  The  Disinfecting  Action  of 
Phenol  III.  Heinbich  Reichel  {Biochem.  Zeitsch.,  1909,  22, 
201 — 231.  Compare  Abstr  ,  1909,  ii,  1045). — The  assumption  is  made 
that  the  disinfecting  action  depends  on  the  coefficient  of  distribution 
of  the  disinfectant  between  the  two  phases,  namely,  the  bacteria  and 
the  disinfecting  solution.  The  disinfecting  action  of  phenol  in  the 
presence  of  varying  quantities  of  sodium  chloride  was  determined, 
suspensions  of  typhus  bacilli  and  staphylococci  being  employed.  The 
time  of  exposure  to  the  solutions  just  necessary  to  kill  the  cultures 
was  determined,  the  method  of  sub-culturing  being  employed.  The 
curves  obtained  were  submitted  to  mathematical  analysis,  and  the 
factors  influencing  the  distribution  of  the  disinfectant  between  two 
phases,  such  as  imbibition  of  water  by  the  protein,  etc.,  discussed. 

S.  B.  S. 

Influence  of  Varying  Relations  between  Lime  and  Mag- 
nesia on  the  Growth  of  Plants.  Luigi  Bernadini  and  A. 
SiNiscALCHi  {C/ieiu.  Zentr.,  1909,  ii,  857  ;  from  Staz.  sper.  agrar.  ital., 
1909,  42,  369 — 386). — The  injurious  effect  of  an  excess  of  calcium 
and  the  poisonous  action  of  an  excess  of  magnesium  do  not  depend  on 
the  absolute  amounts  of  calcium  and  magnesium  ions  taken  up,  but  on 
the  relation  of  the  amounts  absorbed  by  the  plant  to  each  other.  The 
assimilated  phosphoric  acid  is  a  function  of  the  relation  CaO/MgO  in 
the  nutritive  medium,  and  depends  on  the  relation  of  the  calcium  and 
magnesium  ion.<i  in  which  these  are  absorbed.  N.  H.  J.  M. 

Formation  of  Starch  from  Sorbitol  in  Rosacese.  O.  Tbeboux 
\Ber.    Deut.    hot.    Ges.,    1909,    27,   507— 511).— Experiments    with 
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numerous  vai'ieties  of  Fomoidece,  Prunoidece,  Spiraeoidece  showed 
that  all  of  them  are  able  to  produce  starch  from  sorbitol,  whilst 
negative  results  were  obtained  with  two  other  sub-orders,  Rosoidece 
and  Ruhoidem,  and  with  the  related  orders  of  the  Saxifragince  and 
Leguminosce.  None  of  the  plants  which  produce  starch  from  sorbitol 
are  able  to  utilise  mannitol  and  dulcitol. 

As  compared  with  sugars  and  glycerol,  the  production  of  starch  from 
sorbitol  is  almost  always  much  more  vigorous. 

Sorbitol  has  up  to  the  present  only  been  found  in  fruits,  but  further 
investigation  will  probably  show  that  it  occurs  in  leaves  and  other 
parts  of  plants.  N.  H.  J.  M. 

Influence  of  Aluminium  Salts  on  the  Colour  of  Flowers 
Valentin  Vouk  {Bied.  Zentr.,  1909,  38,  755 — 756;  from  Oesterr.  hot. 
Zeitsch.,  1909,  58,  236 — 243). — Plants  of  Hydrangea  hortensia  watered 
with  a  3%  solution  of  alum  produced  flowers  of  a  fine  blue  colour ;  at 
the  same  time  brown  spots  appeared  on  the  leaves,  which  died  at  an 
early  stage.  The  best  results  were  obtained  with  1%  solutions,  which 
had  no  injurious  effect,  whilst  the  production  of  blue  flowers  was 
nearly  complete.  When  aluminium  sulphate  was  employed,  the 
coloration  was  less  strong. 

Experiments  with  Phlox  decussata  gave  negative  results. 

N.  H.  J.  M. 

Protective  Action  of  Sodium  for  Plants.  W.  J.  Y.  Osterhout 
{Bied.  Zentr.,  1909,  38,  730—731  ;  from  Jahrb.  wiss.  BoL,  1908,  46, 
121 — 136). — ^ Water  and  soil  culture  experiments  in  which  roots,  algae, 
and  moulds,  etc.,  were  supplied  with  single  salts  and  with  mixtures 
showed  that  the  poisonous  action  of  calcium  is  diminished  by  addition 
of  small  amounts  of  a  sodium  salt.  The  antagonism  between  sodium 
and  calcium  salts  is  stronger  than  between  sodium,  magnesium,  and 
potassium  salts. 

The  conclusion  is  drawn  that  sodium  is  not  a  nutrient,  but  a  pro- 
tective, substance  for  plants,  and  probably  for  animals.  Salts  of 
aluminium,  zinc,  and  cobalt  have  a  protective  action  for  animals,  and 
salts  of  calcium  for  fungi.  N.  H.  J.  M. 

Molecular  Complexity  of  Caoutchouc  in  the  Milk.  F. 
Willy  Hinrichsen  and  Erich  Kindscheb  {Ber.,  1909,  42, 
4329 — 4331). — The  form  in  which  caoutchouc  occurs  in  the  milk  of 
caoutchouc-yielding  plants  is  still  unknown,  Weber  claiming  that  the 
milk  contains  a  hydrocarbon,  CgoHgj,  which  polymerises  to  caoutchouc 
during  the  technical  preparation  of  the  substance  (Abstr.,  1903,  i, 
845),  whilst  de  Jong  and  Tromp  de  Haas  (Abstr.,  1904,  ii,  762) 
assert  that  caoutchouc  occurs  already  prepared  in  the  milk  ;  Harries 
also  holds  the  latter  view  (Abstr.,  1904,  i,  1038).  The  authors  have 
centrifugalised  Kickxia  milk  with  pure  benzene  until  an  approximately 
clear  solution  is  obtained  containing  the  caoutchouc  and  the 
caoutchouc-resin.  The  depression  of  the  freezing  point  of  this 
solution  is  determined  ;  the  residue  is  weighed  after  evaporation  of  the 
solvent,  and  extracted  with  acetone  to  remove  the  resiu.     The  mole- 


VEGETABLE    PHYSIOLOGY    AND   AGRICULTURE.  ii.    68 

cular  weight  of  the  latter  in  benzene  is  426,  and  by  calculation  the 
molecular  weight  of  the  caoutchouc  is  found  to  be  3173,  a  result 
which  does  not  support  Weber's  view.  C.  S. 

Influence  of  Anaesthetics  and  of  Cold  on  Coumarin- 
producing  Plants.  Edouard  Meckel  (Compt.  rend.,  1909,  149, 
829 — 831.  Compare  Guignard,  Abstr.,  1909,  ii,  823  ;  Mirande,  ibid., 
ii,  824). — The  odour- of  coumarin  in  plants,  such  as  Anthoxanthum 
odoratum  or  Melilotus  officinalis,  is  only  perceptible  in  the  dried  leaf, 
but  is  rapidly  developed  in  the  living  leaves  when  these  are  submitted 
to  the  action  of  anaesthetics  or  of  cold.  The  author  confirms  the 
generality  of  similar  phenomena  observed  by  Guignard  in  the  case  of 
Cruciferse,  and  has  extended  the  experiments  to  Zepidium  latifolium 
and  Coc/dearia  armoracia.  W.  O.  W. 

Ajuga  Iva.  TJgo  Ponti  {Gazzetta,  1909,  39,  ii,  349— 353).— The 
plant  Ajuga  Iva,  which  is  largely  employed  in  the  neighbourhood  of 
Siissari  as  a  remedy  for  malarial  fever,  contains  no  alkaloids,  but,  on 
distillation  in  a  current  of  steam,  yields  a  small  quantity  of  a  green 
oil  having  a  characteristic  aromatic  odour.  When  treated  with  milk 
of  lime,  the  herb  yields  ferulic  acid,  which  probably  exists  in  the 
plant  in  combination  with  phloroglucinol,  thus  : 

this  structure  being  analogous  to  that  of  homoeriodictyol  (compare 
Power  and  Tutin,  Trans.,  1907,  91,  887).  T.  H.  P. 

Presence  of  Aucubin  in  Difierent  Varieties  of  Aucuba 
Japonica.  C.  Lebas  {J.  Pharm.  Chim.,  1909,  [vi],  30,  390—392).— 
Six  garden  varieties  of  this  plant,  namely,  elegantUssima,  latimaculata, 
longi folia,  punctata,  salicifolia,  and  viridis,  have  been  examined  and 
found  to  contain  aucubin  (Bourquelot  and  Herissey,  Abstr.,  1902,  i, 
634),  which  was  isolated  in  the  manner  described  already  (loc.  cit.). 
The  quantity  obtained  varied  from  03%  for  elegantissinia  to  1*9%  for 
latimaculata.  T.  A.  H. 

Occurrence  of  a  Cyanogenetic  Qlucoside  in  Linaria  Striata. 
J^MILK  BoUKQUELOT  {J.  I'harni.  Chim.,  1909,  30,  385 — 389). — The 
plant  was  extracted  with  alcohol,  and,  the  concentrated  extract 
dissolved  as  far  as  possible  in  an  aqueous  solution  of  thymol.  This 
aqueous  extract  contained  (1)  sucrose,  identified  by  its  resolution  into 
"  invert  sugar  "  by  the  action  of  invertase,  and  (2)  a  cyanogenetic 
gluco.side,  hydrolysed  by  emulsin  into  benzaldehyde,  hydrogen  cyanide, 
and  a  reducing  sugar,  probably  dextrose.  Tlie  amount  of  dextrose 
produced  was  in  excess  of  that  required  for  any  known  glucoside 
producing  benzaldehyde,  so  that  probably  a  second  glucoside  was 
present  in  the  extract.  T.  A.  H. 

Existence  of  Two  New  Glucosides,  Decomposable  by  a 
Ferment,  in  Primula  oflQcinalis.  A.  Gokis  and  Mascre  {Compt. 
rend.,  19U9,  149,  947— 950).— The  fresh  roots  of  Primula  officinalis, 
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like  those  of  other  species  of  Primula,  emit  a  characteristic 
odour  when  bruised.  This  appears  to  be  due  to  interaction  between 
two  glucosides  and  an  enzyme,  for  which  the  name  prhneverase 
is  suggested.  The  new  ferment  has  been  shown  not  to  be  identical 
with  emulsin,  myrosin,  or  betulase.  Details  are  given  of  the  method 
employed  in  isolating  the  glucosides,  primeverin  and  primulaverin. 
The  former  occurs  in  colourless  crystals,  m.  p.  172 — 173°,  [aju  —  60"24°, 
whilst  the  latter  forms  needles,  m.  p.  160 — 161°  [ajn  -  66'86°,  Both 
are  hydrolysed  by  dilute  sulphuric  acid,  disengaging  an  odour  of  anise 
and  furnishing  a  substance  which,  in  the  case  of  primeverin,  develops 
a  bright  blue  coloration  with  ferric  chloride  and  a  lilac-violet  coloration 
in  the  case  of  primulaverin.  W.  0.  W. 

Localisation  of  Proteolytic  Ferments  in  Vasconcellea 
quercifolia.  The  Rennet  and  Spontaneously  Coagulable 
Latex.  C.  Gerber  (Compt.  rend.,  1909,  149,  737 — 740.  Compare 
Abstr.,  1909,  ii,  512,  824). — Unlike  the  majority  of  plants,  the 
foliaceous  ribs  of  Vasconcellea  quercifolia  show  greater  rennet  activity 
than  the  parenchyma.  Other  parts  of  the  plant  show  similar 
divergence  from  the  general  rule.  This  appears  to  be  connected  with 
the  proportion  of  latex  in  the  organs,  since,  for  example,  the  ribs  are 
richer  in  latex  than  the  parenchyma.  On  the  other  hand,  the 
presence  of  a  milky  latex,  such  as  that  of  the  chestnut,  is  not  invariably 
associated  with  marked  proteolytic  activity.  The  rennet  activity  of 
V.  quercifolia,  Funtumia  elastica,  Artocarpus  incisa,  and  A.  integrifolia 
shows  some  proportionality  to  the  readiness  with  which  the  sap 
undergoes  spontaneous  coagulation.  W.  O.  W. 

Action  of  Different  Amounts  of  Copper  in  the  Soil  on 
the  Growth  of  Plants.  J.  Simon  {Landw.  Versuchs.-SfM.,  1909,  71, 
417 — 429). — Mustard  and  barley  were  grown  in  a  mixed  soil,  in  sand, 
in  garden  soil,  and  in  a  clay  soil,  to  which  small  amounts  of  copper 
sulphate  were  added.  In  the  mixed  soil  the  yield  of  mustard  was 
reduced  by  about  11 — 13%  by  O'OOl  and  0*01%  of  copper  sulphate  and 
to  23  and  0*5%  by  0*1  and  0'5%  respectively,  whilst  the  plants  were 
killed  by  1%.  Barley  is  less' sensitive,  being  unaffected  by  0*001%  of 
copper  sulphate  and  remaining  alive  in  presence  of  1%.  With  regard 
to  the  sand  and  other  soils,  the  experiments  showed  that  copper 
sulphate  is  most  poisonous  in  sand  and  least  in  the  garden  soil. 

Experiments  on  the  absorptive  power  of  the  soils  showed  that 
100  grams  of  the  garden  soil  absorbed  1*252  grams  of  copper  sulphate, 
whilbt  the  mixed  soil  and  the  clay  soil  absorbed  0"378  and  0*111 
respectively,  and  the  sand  none  at  all.  N.  H.  J.  M. 

Deposition  of  Nitrogen  in  Full-grown  Animals  with 
Abundant  Food.  Kurt  Friske  {Landw.  Versuchs.-Siat.,  1909,  71, 
440 — 482). — The  results  of  the  experiments  of  Lawes  and  Gilbert 
{Phil.  Trans.,  1859,  493)  on  the  changes  in  the  composition  of  animals 
when  fattened,  showed  that  the  gain  is  chiefly  in  fat  (two-thirds)  and 
water  (one-fourth),  and  includes  only  a  very  small  amount  of  nitro- 
genous matter.      The   experiments    were   made   chiefly    with   young 
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animals.  More  recent  experiments,  with  fully-grown  animals,  have 
also  indicated,  on  the  whole,  that  the  gain  in  animals  when  fattened 
consists  almost  exclusively  of  fat. 

In  the  experiments  now  described,  eight  full  grown  sheep  (over  four 
years  old)  were  fed  for  six  months  on  moderate  amounts  of  hay.  They 
were  then  shorn,  weighed,  and  two  of  them  killed  and  analysed.  Two 
of  them  were  then  fed  for  about  one  hundred  days  on  a  nitrogenous  diet 
of  hay  (450),  beans  (300),  and  sunflower  cake  (260  grams  per  day). 
The  nutritive  ratio  was  1  : 2'88.  Two  others  were  fed  with  a  less 
nitrogenous  diet  (1  : 5-02),  consisting  of  hay  (450),  beans  (270),  and 
crushed  barley  (290  grams  per  day).  The  remaining  two  were  reserve 
sheep  which  were  not,  however,  required. 

At  the  commencement,  in  the  middle,  and  at  the  end  of  the  fatten- 
ing period,  the  sheep  were  kept  for  ten  to  eleven  days  in  stalls  for  the 
collection  of  urine  and  faeces,  which  were  weighed  and  analysed. 
Finally,  the  animals  were  again  shorn,  weighed,  and  then  analysed. 

The  analytical  results  showed  that,  during  fattening,  the  sheep  put 
on  considerable  amounts  of  flesh,  the  greater  gain  being  in  the  sheep 
with  the  nutritive  ratio  1  :  5*02.  The  results  of  the  balance  experi- 
ments indicated  a  greater  deposition?  of  nitrogenous  matter  than  the 
direct  analysis. 

The  gain  in  fat  was  greater  than  the  gain  in  flesh  in  both 
experiments.  N.  H.  J.  M. 

Soil  Analysis.  James  Harvey  Pettit  {J.  Landw.,  1909,  57, 
237—267;  from  Inaug.  Diss.  Gottingen,  1909).— The  method  of 
Schloesing  and  von  Sigmond  was  employed  with  six  different 
soils.  The  results  showed  very  clearly  a  definite  natural  limit  of 
solubility  for  phosphoric  acid ;  and  when  the  basicity  of  the  soil  is 
allowed  for,  the  concentration  of  acid  which  acts  uniformly  lies 
between  fairly  definite  limits,  400 — 800  mg.  NjOj  per  litre.  The 
method  also  makes  distinction  between  readily  soluble  and  spar- 
ingly soluble  potash,  but  a  uniformly  acting  concentration  was  only 
found  in  the  case  of  the  loam. 

The  relation  between  the  percentages  of  total  phosphoric  acid  and 
total  potash  is  not  the  same  as  the  relation  between  the  amounts 
soluble  in  dilute  nitric  acid.  Muschechalk  contains  more  total  but 
much  less  readily  soluble  phosphoric  acid  than  Buntsandstein. 

The  results  of  vegetation  experiments  agreed  with  the  soil  analyses 
in  the  case  of  loam  and  Muschechalk  soils. 

The  amounts  of  phosphoric  acid  and  potash  assimilated  by  barley, 
beans,  buckwheat,  and  potatoes  are  not  the  same  as  the  amounts 
dissolved  by  dilute  nitric  acid.  The  different  plants,  moreover,  take 
up  very  different  amounts  of  these  substances — buckwheat  assimilated 
3'5  times  as  much  potash  and  twice  as  much  phosphoric  acid  as 
barley  ;  so  that  no  one  solvent  can  po.ssibly  indicate  the  amounts 
of  nutritive  substances  available  to  all  plants.  It  is  therefore 
desirable  to  employ  the  term  "readily  soluble"  instead  of  "available." 

N.  H.  J  M. 
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Improved  Method  of  Collecting  Gases  from  the  Mercury 
Pump.  Frederick  G.  Keyes  {J.  Amer.  Chem.  Soc,  1909,  31, 
1271 — 1273). — In  the  ordinary  method  of  collecting  gases  from  the 
mercury  pump  in  an  inverted  tube  and  transferring  them  to  the  gas 
analysis  apparatus,  minute  bubbles  of  air  are  liable  to  be  trapped  even 
when  great  care  is  exercised.  The  following  arrangement  has  been 
devised  in  order  to  avoid  this  source  of  error.  A  wide  tube  for 
collecting  the  gases  is  sealed  on  to  the  up-turned  end  of  the  capillary 
tube  of  the  pump  The  wide  tube  is  provided  at  the  lower  end  with  a 
side-tube,  which  is  connected  to  a  reservoir  of  mercury  by  means  of 
rubber  tubing.  The  upper  end  of  the  wide  tube  bears  a  three-way 
stopcock  furnished  with  capillary  leads.  Towards  the  end  of  an 
ordinary  exhaustion,  the  air  in  the  wide  tube  can  be  expelled  by 
raising  the  reservoir.  On  closing  the  stopcock  and  lowering  the 
reservoir,  a  vacuum  is  formed  in  the  tube,  into  which  the  bubbles 
passing  down  the  pump  capillary  will  be  discharged.  The  method  of 
employing  the  apparatus  for  the  collection  of  gases  is  very  simple,  and 
is  described  with  the  aid  of  a  diagram.  E.  G. 

Automatic  Filling  Burette.  R.  Frailong  (Bull.  Assoc.  Chim. 
sucr.  dist.,  1909,  27,  470 — 471). — A  description  of  two  kinds  of 
automatic  burettes,  one  intended  to  deliver  a  definite  quantity  of 
reagent  at  once,  and  the  other  for  delivering  the  same  drop  by  drop. 

The  main  parts  of  the  apparatus  are  a  reservoir  with  a  tube 
supplying  the  burette,  a  specially-constructed  Mohr's  pinchcock,  which 
serves  to  open  the  outlet  tube  while  closing  simultaneously  the  supply 
tube,  and  a  capillary  tube  passing  through  the  rubber  cork  of  the 
burette  and  dipping  slightly  into  the  liquid  ;  it  serves  to  obtain  the 
zero  point  automatically.  L.  de  K. 

Apparatus  for  the  Rapid  Electro-analytical  Separation  of 
Metals.  Henry  J.  S.  Sand  {Trans.  Faraday  Soc,  1909,  6,  159—164). 
— A  description  of  some  developments  made  in  the  author's  apparatus 
for  the  rapid  electro-analysis  and  separation  of  metals  (compare  Trans., 
1907,  91,  373  ;  1908,  93,  1572). 

A  special  screw-cap  has  been  provided,  which  may  be  screwed  down 
when  the  apparatus  is  not  in  use,  making  it  possible  to  transport  it 
without  taking  out  the  mercury  which  is  employed  to  make  connexion 
between  the  stationary  and  moving  parts  in  the  electrolytic  stand. 
A  clutch  arrangement  has  also  been  added,  which  enajbles  the  operator 
to  start  or  stop  the  rotation  of  the  anode  without  stopping  the 
motor. 

All  the  apparatus  required  for  the  measurement  of  the  electrode 
potential  is  now  fitted  into  a  single  box.  The  arrangement  is  so 
designed  that  by  depressing  a  key  it  will  also  allow  the  potential 
difference  between  the  anode  and  the  cathode  to  be  read  directly.    The 
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capillary  electrometer  is  retained  as  a  zero  instrument,  and  a  special 
portable  form,  which  is  a  modification  of  the  Ostwald  horizontal 
capillary  electrometer,  has  been  designed.  It  is  provided  with  an 
enclosed  scale,  and  will  readily  indicate  one  millivolt  when  observed 
with  a  lens.  T.  S.  P. 

AluxQinium  Dishes  and  other  Appliances  in  Quantitative 
Analysis.  Jakoslav  Foemanek  and  Fraxz  Pec  {Chem.  Zeit.,  1909, 
33,  1282 — 1283). — Dishes  of  aluminium  may  be  substituted  for  those 
of  platinum  in  electrolytical  separations,  but  it  is  necessary  to  have 
the  inside  of  the  dish  plated  with  a  very  thin  sheet  of  copper.  This 
may  then  in  turn  be  coated  electrolytically  with  tin  or  silver,  etc., 
according  to  circumstances.  A  number  of  successful  experiments  are 
communicated.  Several  improved  appliances  for  quick  electrolytic 
estimations  are  also  described.  L.  de  K. 

Electrolytic  Estimation  of  Chlorine  in  Hydrochloric  Acid 
with  the  Use  of  a  Silver  Anode.  Frank  A.  Gooch  and  H.  L. 
Read  (Amer.  J.  Set.,  1909,  [iv],  28,  544 — 552  ;  Zeitsck.  anorg.  Chem.., 
1909,  64,  287 — 297). — The  authors  have  shown  by  a  large  number  of 
experiments  that  when  using  anodes  of  silver  or  silver-plated  platinum 
gauze  and  currents  of  various  strengths,  the  results  are  not  so  satisfac- 
tory as  might  have  been  expected.  This  is  caused  by  the  fixing  of 
oxygen  as  well  as  chlorine  on  the  anode,  the  removal  of  silver  from 
the  anode  to  the  cathode,  and  the  formation  of  hypochlorous  acid. 
Even  when  the  anode  is  ignited  to  decompose  silver  oxides,  the  results 
are  still  irregular  and  always  low.  L.  de  K. 

The  Beilstein  Reaction  [for  Halogens].  Hugo  Milroth  {Chem. 
Zeit.,  1909,  33,  1249).— The  author  has  shown  that  the  Beilstein 
copper  oxide  flame  test  for  halogens  is  not  absolutely  trustworthy,  as, 
owing  to  the  formation  of  cupric  cyanide,  a  green  coloration  is 
occasionally  noticed,  which,  although  not  quite  so  characteristic,  may 
be  mistaken  for  the  halogen  colour. 

The  reaction  is  given  by  picolinic  acid,  quinolinic  acid,  2-methyl- 
picolinic  acid,  dipicolinic  acid,  methyl  2-hydroxynicotinate,  quinaldinic 
ucid,  and  nicotinic  acid,  whereas  no  green  flame  was  observed  with 
quinoline,  isoquinoline,  wonicotinic  acid,  cinchoninicacid,  cinchomeronic 
acid,  methylanthranilic  acid,  apophylenic  acid,  and  papaveric  acid. 

In  the  case  of  hydroxyquinoline  the  reaction  is  obtained  even 
without  the  use  of  a  copper  oxide  bead.  L.  de  K. 

Analysis  of  Mixtures  of  Halogen  Acids.  II.  William  M. 
Dehn  (/.  Amer.  Chem.  Soc,  1909,  31,  1273—1275.  Ck)mpare 
Abstr.,  1909,  ii,  612). — The  following  method  is  recommended  for  the 
analysis  of  mixtures  containing  two  halide  ions.  Silver  nitrate  is 
added  in  excess,  and  the  precipit-ated  silver  salts  are  collected  and 
weighed.  The  solution  containing  the  excess  of  silver  nitrate  is 
titrated  with  thiocyanate  and  ferric  nitrate  by  the  Volhard  method. 
It  is  shown  that  if  a  is  the  weight  of  silver  nitrate  required  to 
precipitate  both  the  halogens  present,  and  b  is  the  weight  of  silver 
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halides  precipitated,  the  quantities  of  the  halogens  can  be  calculated 
by  the  following  equations.  For  mixtures  containing  chlorine 
and  bromine:  CI  =  0-8817a  -  0-79766;  Br  =  1-79766- l-5166a.  For 
mixtures  containing  chlorine  and  iodine:  CI  =  0'5358a  -  038776  ; 
1  =  1-38776  — l-1706a.  For  mixtures  containing  bromine  and  iodine: 
Br  =  2-3501a  -  1*70046  ;  I  =  2-70076  -  2-9851«. 

Mixtures  containing  three  halide  ions  can  be  analysed  by  the  same 
method  if  one  of  the  halogens  is  estimated  separately.  Thus,  if 
iodine  is  estimated  separately,  we  have  CI  =  0881 7a  —  079766 
(  +  0-2954  1);  Br  =  1-79766  -  l-5166a  (- 1-2951  I).  If  the  bromine  is 
estimated  separately,  CI  =  0-5358a  -  0-38776  (  -  02280  Br);  1  = 
1*38776-  1-1 706a  (0-7720  Br),  If  the  chlorine  is  estimated  separately, 
Br  =  2-3501a  -  1*70046  (-  0*4386  CI);  I  =  2-70076  -  2*9851a 
(  +  3*3857  01).  E.G. 

Estimation  of  Perchlorates  by  means  of  Titanous  Salts. 
YiCTOR  EoTHMUND  and  A.  Burgstaller  {Chem.  Zeit.,  1909,  33,  1245). 
— Contrary  to  Stahler's  statement  (Abstr.,  1909,  ii,  699)  that  the 
estimation  of  perchloric  acid  by  boiling  with  excess  of  titanous 
sulphate  and  then  titrating  with  permanganate  is  unsatisfactory,  the 
authors  find  that  the  results  are  trustworthy,  provided  the  operation 
takes  place  in  a  flask  fitted  with  a  cooling  arrangement,  and  in  an 
atmosphere  of  carbon  dioxide. 

The  chloride  formed  in  the  reaction  may  be  estimated  by  way  of  a 
check,  but  the  use  of  the  nephelometer  cannot  be  recommended  in  this 
case.  L.  de  K. 

Simple  Process  for  the  Estimation  of  Iodine.  Ernst  Winter- 
stein  and  E.  Herzfeld  {Zeitsch.  physiol.  Chem.,  1909,  63,  49 — 57). — 
The  apparatus  consists  of  a  250  c.c.  round-bottomed  flask  with  a 
narrow  neck,  which  is  closed  by  means  of  a  ground  joint,  through 
which  pass  two  tubes,  like  those  of  an  ordinary  washbottle.  The 
exit  tube  is  also  furnished  with  a  ground  joint,  by  means  of  which  it 
is  connected  with  a  short  condenser.  The  end  of  the  condensing  tube 
is  connected  with  two  absorption  flasks  filled  half  way  with  a  10% 
solution  of  potassium  iodide. 

Fifty  c.c.  of  the  solution  to  be  tested  for  small  quantities  of  iodides 
(bromides  or  chlorides  do  not  interfere)  are  placed  in  the  flask, 
together  with  5  c.c.  of  phosphoric  acid  and  10 — 20  c.c.  of  commercial 
hydrogen  peroxide.  A  current  of  air  is  drawn  through  the  apparatus, 
and  the  solution  is  heated  gradually  to  boiling.  After  thirty  minutes 
the  iodine  is  expelled  and  absorbed  by  the  potassium  iodide,  and  may 
be  titrated. 

"When  applying  the  process  to  urine,  the  results  are  only  qualitative, 
but  the  full  amount  of  iodine  present  may  be  obtained  ))y  rendering 
the  urine  alkaline  with  sodium  hydroxide,  evaporating  to  dryness,  and 
destroying  the  iodised  organic  compounds  by  ignition.  L.  de  K. 

Estimation  of  Iodine  in  Organic  Substances.  Vincenzo 
Paolini  {Mon.  Sci.,  1909,  [iv],  23,  648).— The  following  method  is 
recommended  for  the  estimation  of  iodine  in  such  substances  as  blood, 
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urine,  brain-substance,  sea-weed,  thyroid  glands,  etc.  A  particular 
instance  is  given  of  the  estimation  of  iodine  in  iodoform-gauze.  Ten 
grams  of  the  gauze,  cut  into  small  pieces,  are  treated  in  a  flask  with 
40  grams  of  zinc  dust  and  60  c.c.  of  25%  sulphuric  acid.  The  mixture 
is  heated  by  means  of  a  water-bath  in  a  reflux  apparatus  for  about 
three  hours,  a  further  50  c.c.  of  sulphuric  acid  being  then  added  and 
the  heating  continued  for  some  hours.  The  iodine  present  is  thus 
converted  into  hydriodic  acid.  The  gauze  is  then  washed  several  times 
by  decantation  with  water,  and  the  solution  made  up  to  a  volume  of 
1  litre.  One  hundred  c.c.  of  this  solution  are  treated  with  a  few  c.c, 
of  potassium  nitrite  solution  and  extracted  with  100  c.c.  of  carbon 
disulphide.  The  carbon  disulphide  is  then  separated,  washed  with 
water,  and  the  iodine  dissolved  in  it  is  titrated  with  standard  thio- 
sulphate  solution  in  the  presence  of  sodium  hydrogen  carbonate. 

W.  P.  S. 

Estimation  of  Iodine  in  the  Thyroid.  Atherton  Seidell 
(/.  Ai7ier.  Chem.  Soc,  1909,  31,  1326— 1329).— Riggs  (Abstr.,  1909, 
ii,  699)  has  stated  that  the  estimation  of  iodine  in  the  thyroid  by 
Baumann's  method  (Abstr.,  1896,  ii,  487)  is  liable  to  error,  owing  to 
the  formation  of  iodate  during  the  fusion,  and  he  has  therefore 
suggested  a  modification  involving  a  reduction  process. 

In  the  present  paper,  an  account  is  given  of  experiments  which 
indicate  that  Baumann's  method  is  satisfactory,  and  that  Riggs' 
modification  is  not  only  unnecessary,  but  actually  leads  to  greater 
error  than  the  original  method,  since  it  is  difficult  to  remove  the  whole 
of  the  iodine  from  the  aqueous  layer  before  applying  the  reduction 
process,  and  any  iodine  remaining  in  solution  renders  the  results 
inaccurate.  E.  G. 

Estimation  of  Sulphur  Dioxide  and  Sulphuric  Acid  in  the 
Gases  of  Sulphur  Furnaces.  Henri  Pellet  {Bull.  Assoc.  Chim. 
sucr.  disL,  1909,  27,  468—469). — The  author  described  his  sulphi- 
carbonimeter  some  ten  years  ago  in  a  pamphlet  issued  for  private 
circulation,  and  now  communicates  some  results  obtained.  The  pro- 
cess is  based  on  the  fact  that  on  passing  the  gases  through  water,  the 
sulphuric  acid  is  removed,  the  sulphur  dioxide  being  absorbed  by  a 
suitable  reagent  contained  in  a  second  washbottle.  L.  de  K. 

Estimation  of  Dithionic  Acid  and  Dithionates.  Henri 
Baubigny  (Cojtipt.  rend.,  1909,  149,  1069—1071.  Compare  Ashley, 
Ab.str.,  1906,  ii,  800). — Preliminary  experiments  showed  that  it  was 
not  possible  to  oxidise  dithionic  acid  completely  to  sulphuric  acid  by 
heating  with  aqua  regia,  either  in  open  or  closed  vessels. 

The  solution  containing  the  dithionate  is  mixed  with  a  sufficient 
amount  (12  to  15  times  the  quantity  of  dithionate  present)  of  a 
mixture  of  sodium  carbonate  and  nitrate.  If  a  precipitate  is  formed, 
it  is  filtered  off  and  washed  ;  the  filtrate  and  washings  are  then 
evaporated  to  dryness,  and  the  residue  carefully  fused  during  from  ten 
to  fifteen  minute.<).  The  sodium  sulphate  so  formed  is  estimated  in 
the  usual  way  with  barium  nitrate  in  presence  of  nitric  acid. 

T.  A.  H. 
6—2 


70 


ABSTRACTS   OF   CHEMICAL   PAPERS. 


Estimation  of  Nitrogen  in  Soil  Extracts.  Densch  {Chem. 
ZeiL,  1909,  33,  1249— 1251).— A  reply  to  Mitscherlich  (Abstr.,  1909, 
ii,  935). — The  author  upholds  the  accuracy  of  his  process,  and  prefers 
it  to  the  more  scientific  method  of  Mitscherlich  in  the  case  of  analysis 
of  the  aqueous  extract  of  soils.  For  the  reduction  of  the  nitrates  (any 
nitrite  is  first  oxidised  by  means  of  permanganate)  in  acid  solution,  a 
mixture  of  iron  and  zinc  powder  is  recommended,  although  iron  alone 
may  be  used.  L.  de  K. 

Method  of  Estimating  very  Small  Amounts  of  Nitrogen. 
T.  Zelleb  (Landw.  Versuchs.-Stat.,  1909,  71,  437—440). — The  method 
described  by  Mitscherlich,  Herz,  and  Merres  (Abstr.,  1909,  ii,  614)  is 
considered  impracticable,  owing  to  the  relatively  large  and  variable 
amounts  of  nitrogen  unavoidably  introduced  in  the  reagents. 

N.  H.  J.  M. 


New  Distillation  Arrangement  for  Ammonia   Estimation. 

Adolf   Berthold    {Chem.    Zeit.,    1909,   33,    1292). — By   using   this 

apparatus  all  loss  of  ammonia  is  avoided. 
The  substance  is  placed  in  the  flask  d, 
and  the  centre-piece  h  is  put  on.  The 
receiver  f,  which  contains  the  standard 
acid,  is  then   raised  by  a  wooden  block 

b    C  ^^^r~^  |?SP  ^   until  the  delivery  tube  dips  into  the 

acid.  The  funnel  c  is  now  filled  with 
alkali,  and  by  gently  lifting  the  tube  e 
the  liquid  is  allowed  to  run  into  d,  but  a 
little  should  be  left  in  the  funnel  so  as 
to  form  a  seal ;  the  remaining  alkali  is 
then  removed  by  rinsing  a  few  times 
with  water  still  retaining  the  seal.  After 
connecting  the  condenser  a  with  the 
water  supply,  the  contents  of  d  are  heated 
over  a  Bunsen  burner.  When  the  dis- 
tillation is  practically  finished,  the  wooden 
block  is  removed  and  the  distillation  con- 
tinued for  a  short  time. 

When  dealing  with  liquids  contain- 
ing free  ammonia,  these  should  be  intro- 
duced through   the   funnel  tube  c  after 

placing  on  the  centre-piece  and  raising  the  receiver.     Into  e  a  drop 

catcher  has  been  sealed.  L.  de  K. 

Estimation  of  very  Small  Amounts  of  Ammonia  in  Large 
Quantities  of  Air.  Paul  Liechti  and  Ernst  RrrTER  {Chem.  Zeit., 
1909,  33,  1265 — 1266). — The  apparatus  consists  of  a  U-tube  contain- 
ing diluted  iV-sulphuric  acid,  one  limb  of  which  is  attached  to  a 
vertical,  spindle-shaped  tube,  which  is  connected  to  the  first  of  two 
pipettes  inclined  at  about  45°  to  the  vertical ;  the  top  pipette  is 
attached  to  a  second  U-tube,  By  means  of  a  ventilating  fan,  the  air 
is  drawn  very  rapidly  through   the   apparatus.     The    acid   is  swept 
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mainly  into  the  spindle-shaped  tube,  where  it  is  churned  violently  by 
the  air  current,  and  a  good  deal  of  the  acid  is  converted  into  spray ; 
this,  however,  settles  on  the  walls  of  the  two  pipettes  and  flows  back ; 
it  is  found  that  practically  every  trace  of  ammonia  is  removed. 

L.  DE  EL 


New  Arrangement  for  the  Estimation  of  Nitric  Compounds 
in  Sulphuric  Acid.  K.  Leo  {Chem.  Zeit.,  1909,  33,  1218—1220).— 
Instead  of  shaking  the  sulphuric  acid  with  mercury  (Lunge's  process), 
50  c.c.  of  the  sample  are  placed  in  a  specially  constructed  bulb, 
the  remaining  space  being  taken  up  with  mercury.  By  means  of 
a  tube  furnished  with  three  openings  and  connected  with  a  mercury 
pressure  flask,  mercury  is  forced  into  the  acid  like  a  spray,  and 
the  action  soon  starts.  The  mercury  displaced  runs  into  another 
reservoir,  and  from  there  into  a  beaker,  and  is  afterwards  emptied  into 
the  pressure  flask.  The  nitric  oxide  liberated  is  then  transferred  to 
a  gas  volumeter  and  measured. 

For  working  details  the  illustrations  in  the  original  article  should 
be  consulted,  L.  de  K, 


Reduction  of  Nitric  Nitrogen  to  Ammonia ;  New  Process 
for  the  Estimation  of  Nitrates.  M.  Em.manuel  Pozzi-Escot 
{Bull.  Assoc.  Chim  sucr.  dist.,  1909,  27,  457 — 459  ;  Ann.  Chim.  anal., 
1909,  14,  445— 446).— The  nitrate  is  placed  in  a  distilling  flask  fitted 
with  a  funnel  safety  tube,  5  to  6  grams  of  aluminium  cuttings 
and  2  c.c.  of  a  saturated  solution  of  mercuric  chloride  are  added,  and 
also  150  to  200  c.c.  of  water.  After  connecting  the  flask  with 
the  condensing  apparatus,  a  brisk  evolution  of  hydrogen  will  be 
noticed ;  a  solution  of  sodium  hydroxide  is  added,  and  the  ammonia 
formed  is  distilled  off  and  collected  as  usual  in  standard  acid.  In 
order  to  decompose  traces  of  ammoniated  mercury  compounds,  a  few 
c.c.  of  sodium  bypophosphite  solution  are  added  towards  the  end. 

L.  DE  K. 

Modification  of  the  Grandval  and  Lajoux  Process  for  the 
Estimation  of  Nitrates  in  Waters  Charged  with  Chlorides. 
L.  Fabcy  {Bull.  Soc.  chim.,  1909,  [iv],  6,  1088— 1090).— The  author 
stated  previously  that  in  the  presence  of  chlorides  the  process  used  by 
Grandval  and  Lajoux  failed  to  give  correct  results,  and  he  con- 
structed correction  tables.  By  operating  as  follow.^,  and  using 
an  improved  reagent,  the  use  of  these  tables  may  be  avoided. 

One  volume  of  a  mixture  of  37  parts  of  sulphuric  acid 
and  3  parts  of  phenol  is  mixed  with  1  volume  and  a-half 
of  hydrochloric  acid  and  1  volume  and  a-half  of  water,  and  heated 
for  half  an  hour  on  the  water-bath.  The  residue  left  on  evaporation 
of  the  sample  is  moistened  with  1  c.c.  of  the  reagent  and  heated  on  the 
water-bath  for  fifteen  minutes.  The  residue  is  then  rendered  alkaline 
with  ammonia,  and  the  coloration  compared  with  tliat  of  a  standard 
water  similarly  treated.  L.  dk  K. 
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Influence  of  Nitrites  on  the  Estimation  of  Nitrates  by 
Grandval  and  Lajoux's  Process.  L.  Farcy  {Bull.  Soc.  chim.^ 
1909,  [iv],  5.  1090—1091). — The  author  states  that,  although  nitrites 
do  not  themselves  affect  Grandval  and  Lajoux's  reagent,  the  least 
trace  of  nitrate  added  gives  a  coloration  far  more  powerful  than  would 
be  expected. 

The  nitrite  should  therefore  be  estimated  separately  by  means  of 
Griess'  reagent,  and  before  estimating  the  nitrate  it  should  be  oxidised 
with  permanganate,  or  else  destroyed  by  means  of  carbamide. 

L.  DE  K. 

Influence  of  Chlorides  on  the  Estimation  of  Nitrates.  L. 
Farcy  {Bull.  Soc.  chim.,  1909,  [iv],  5,  1091). — The  loss  in  nitrate 
observed  when  applying  the  Grandval  and  Lajoux  colorimetric  test  for 
nitrates  in  presence  of  chlorine  is  due  to  the  formation  of  nitro-hydro- 
chloric  acid  ;  this  may  be  proved  by  passing  the  gaseous  products  of 
the  reaction  through  a  solution  of  potassium  iodide,  when  the  amount 
of  iodine  liberated  corresponds  with  the  loss  observed. 

A  slight  mechanical  loss  owing  to  effervescence  is  also  unavoidable. 

L.  DE  K. 

Coloured  Substances  Produced  in  Grandval  and  Lajoux's 
Reaction.  Maurice  Lombard  {Bull.  Soc.  chim.,  1909,  [iv],  5, 
1092 — 1096). — The  coloration  is  mainly  caused  by  a  mixture  of 
o-nitrophenol-/)-sulphonic  acid  and  o-nitrophenol.  The  latter  substance 
gives  a  more  intense  red  coloration  with  ammonia.  L.  de  K. 

Estimation  of  Mineral  Constituents  in  Vegetable  Substances. 
L.  VuAFLART  {Bull.  Assoc.  Chim.  sucr.  dist.,  1909,  27,  454 — 456). — 
Polemical.  A  reply  to  Pellet  (Abstr.,  1909,  ii,  755)  on  the  subject 
of  the  volatilisation  of  phosphoric  compounds  on  incinerating 
vegetable  substances.  The  errors  are  avoided  by  using  the  moist 
combustion  process  with  sulphuric  acid.  The  use  of  alcohol  when 
estimating  nitrates  is  also  discussed,  also  the  possibility  of  some 
magnesium  ammonium  phosphate  remaining  on  the  filter  when 
dissolving  the  yellow  molybdate  precipitate  in  dilute  ammonia 
containing  some  citrate  solution.  L.  de  K. 

Estimation  of  Mineral  Constituents  in  Vegetable  Substances. 
Henri  Pellet  {Bull.  Assoc.  Chim.  sucr.  dist.,  19()9,  27,  456 — 457). — 
Polemical.  A  further  reply  to  Vuaflart  (preceding  abstract).  The 
author  did  use  citrate  solution,  and  not  nitrate,  as  reported  erroneously.' 
Attention  is  called  to  the  fact  that  the  application  of  alcohol  in 
the  estimation  of  nitrates  has  already  been  advocated  by  Boussingault 
in  1865.  L.  de  K. 

Estimation  of  the  Free  Acid  in  Superphosphates.  Frederick 
B.  Guthrie  and  A.  Alkxandkr  Ramsay  {J.  Roy.  Soc.  New  South  Wales, 
1909,  43,  69 — 74). — The  methods  recommended  for  the  estimation  of 
free  phosphoric  acid  have  been  examined.  Herzfelder's  method,  in 
which  the  free  acid  is  extracted  with  ether  and  titrated  in  aqueous 
splution  with  methyl-orange  as  indicator,  gives  the  best  results,  bulji 
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the  values  obtained  are  rather  low.  A  modification  of  this  method, 
in  which  sodium  alizarinsulphonate  is  used  as  indicator,  will  probably 
prove  to  be  the  best  method  of  estimating  free  phosphoric  acid  in 
superphosphates.  H.  M.  D. 

Estimation  of  Total  Phosphoric  Acid  in  Basic  Slags  and 
Native  Phosphates  by  the  "  Citro-mechanic  Method."  E. 
GuERRY  and  £.  Toussaixt  {Bull.  Soc.  chini.  Belg.,  1909,  23, 
454 — 457). — ^Twenty  to  twenty-five  c.c.  of  sulphuric  acid  are  intro- 
duced into  a  250  c.c.  Jena  flask  by  means  of  a  funnel  tube  so  as  not 
to  moisten  the  neck.  2*5  Grams  of  the  powdered  sample  are  added, 
and,  after  gently  shaking,  the  whole  is  boiled  for  ten  minutes.  When 
cold,  water  is  added  a  little  at  a  time,  and  when  cooled  down,  the 
solution  is  diluted  to  the  mark,  well  shaken,  and  filtered.  Twenty- 
five  c.c.  of  the  filtrate  are  placed  in  a  beaker  and  neutralised  with 
ammonia,  and  when  cold,  30  c.c.  of  ammonium  citrate  solution 
(  =  10  grams  of  citric  acid)  are  added,  followed  by  15  c.c.  of  ammonia. 
After  starting  the  stirring  machine,  35  c.c.  of  magnesium  mixture 
are  added  drop  by  drop,  and,  after  twenty-five  minutes,  the  precipitate 
is  collected,  washed  with  dilute  ammonia,  and  igaited. 

No  correction  need  be  made  for  the  volume  of  the  insoluble  matter, 
as  this  contains  relatively  the  same  amount  of  phosphoric  acid  as  the 
solution.  L.  DE  K. 

Estimation  of  Hypophosphoric,  Phosphorous,  and  Hypo- 
phosphorous  Acids  in  Presence  of  One  Another,  and  of 
Phosphoric  Acid.  Arthur  Rosenheim  and  Jakob  Pinsker  (Zeitsch. 
anorg.  Chem.,  1909,  64,  327 — 341). — A  method  was  required  for  the 
analysis  of  the  acid  obtained  from  the  action  of  moist  air  on  yellow 
phosphorus. 

Hypophosphoric  acid  (the  pure  sodium  salt  was  used)  may  be 
estimated  by  titration  with  permanganate  if  certain  precautions  are 
observed.  The  slightly  acid  solution,  with  the  addition  of  a  small 
quantity  of  permanganate,  is  heated  to  80 — 90°,  titrated  rapidly  with 
oxalic  acid,  more  permanganate  added,  and  so  on,  until  a  red 
coloration  persisting  for  five  minutes  is  obtained.  The  excess  is  then 
titrated  with  oxalic  acid  : 

IOH2PO3  +  2KMnO^  +  3H2SO^  +  2H2O  =  lOHgPO^  -I-  2MnS0^  -i-  KgSO^. 
Iodine  is  without  action  on  hypophosphoric  acid.     Uranyl  salttj  give  a 
yellow  precipitate  according  to  the  equation:  2NaHP03-f- UOj(NO«)., 
=  U0,,(  H  FO^)^  +  2NaN03. 

Phosphorous  acid  may  be  estimated  by  means  of  permanganate 
under  tbe  same  conditions  as  hypophosphoric  acid.  It  reacts  quanti- 
tatively with  iodine,  when  heated  in  a  closed  flask,  to  form  phosphoric 
acid,  and  may  thus  be  estimated  in  the  presence  of  hypophosphoric 
acid. 

Hypophosphorous  acid  may  be  titrated  with  permanganate  as  above  : 
5H3PO2  +  4KMnO^  -I-  6H2SO^  =  5HsP0^  -f-4MnS0^-t- 6H,0-h  2K2SO^, 
and  also  reacts  quantitatively  with  iodine  when  heated  in  acid  solution 
iu  a  clo.sed  flask.  In  all  cases  the  oxidation  of  any  one  acid  is 
unaffected  by  the  presence  of  one  or  more  of  the  uiber  acids.     A. 
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mixture  containing  phosphoric,  phosphorous,  hypophosphoric,  and 
hypophosphorous  acids  may  be  analysed  by  (1)  oxidising  with  nitric 
acid  and  precipitating  with  magnesia,  thus  estimating  total 
phosphorous ;  (2)  titrating  with  permanganate,  which  oxidises  all 
but  the  phosphoric  acid  ;  (3)  titrating  with  iodine,  which  oxidises 
only  phosphorous  and  hypophosphorous  acids  ;  (4)  titrating  with 
uranyl  nitrate,  which  precipitates  only  phosphoric  and  hypophosphoi'ic 
acids.     Equations  for  calculating  the  proportions  are  given. 

An  application  of  this  method  of  analysis  to  the  product  obtained 
by  the  oxidation  of  phosphorus  in  moist  air  at  5°,  shows  that  the 
solution  contains  principally  hypophosphoric  acid.  C.  H.  D. 

Apparatus  for  the  Estimation  of  Carbon  Dioxide  in  Milk. 
A.  Barill^  {J.  Pharm.  Chim.,  1909.  [vi],  30,  452— 453).— The 
apparatus,  which  is  figured  in  the  original,  consists  of  a  flask  con- 
nected with  (1)  washbottles  containing  potassium  hydroxide  solution 
through  which  air  freed  from  carbon  dioxide  may  be  introduced  at 
will,  and  (2)  washbottles  containing  ammoniacal  baryta  water  for  the 
absorption  of  the  carbon  dioxide  liberated.  Eight  hundred  c.c.  of  milk 
are  introduced  into  the  flask,  heated  at  50°,  and  the  last  traces  of  carbon 
dioxide  swept  by  a  current  of  purified  air  into  the  baryta  solution,  where 
it  is  estimated.  The  "  combined  "  carbon  dioxide  is  then  estimated  by 
adding  excess  of  tartaric  acid  to  the  milk  and  proceeding  as  before. 
The  apparatus  gives  results  within  1%  of  the  theoretical. 

T.  A.  H. 

Estimation  of  Potassium  in  Potassium  Silicates.  Aaet 
Vebwey  {Zeitsch.  anal.  Chem.,  1909, 48,  760 — 762). — A  slight  modifica- 
tion of  Lawrence  Smith's  well-known  method.  One  gram  of  the  finely- 
powdered  silicate  is  intimately  mixed  with  1  gram  of  pure  ammonium 
chloride  and  5  grams  of  alkali-free  calcium  carbonate,  and  the  whole 
is  introduced  into  a  platinum  crucible  4'5  cm.  in  height  and  3*5  cm.  in 
width.  After  covering  the  mixture  with  a  layer  of  3  grams  of  calcium 
carbonate,  the  crucible  is  heated  until  the  ammonia  is  expelled,  and, 
after  putting  the  lid  on,  a  strong  heat  is  applied  for  an  hour  with  a 
Teclu  or  a  powerful  Bunsen  burner. 

The  mass  is  then  boiled  with  water  for  fifteen  minutes,  and,  when 
cold,  the  liquid  is  made  up  to  200  c.c,  and  in  50  or  100  c.c.  of  the 
filtrate  the  potassium  is  estimated  by  acidifying  with  hydrochloric  acid 
and  evaporating  with  excess  of  platinic  chloride  as  usual. 

L.  DE  K. 

Estimation  of  Zinc  and  Analysis  of  Zinc  Ores.  K.  Voigt 
{Zeitsch.  angew.  Chevi.,  1909,  22,  2280— 2285).— Complete  analyses 
are  given  of  a  few  zinc  ores  by  known  methods.  The  author  prefers 
precipitating  the  zinc  as  zinc  ammonium  phosphate  after  removing 
any  calcium  with  ammonium  carbonate  in  ammoniacal  solution. 
Sulphur  is  best  estimated  after  a  preliminary  fusion  with  a  mixture  of 
5  parts  of  anhydrous  sodium  carbonate  and  3  parts  of  potassium 
chlorate.     If    the   ore   contains   an   appreciable    amount   of    matter 
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insoluble  in  acid,  this  should  be  fused  with  sodium  carbonate  and  then 
again  treated  with  hydrochloric  acid.  L.  de  K. 

The  Most  Rapid  Wet  Lead  Assay.  Julius  F.  Sachee  {Chem. 
Zeit.,  1909,  33,  1257 — 1258). — A  slight  modification  of  Alexander's 
process  (separation  of  lead  as  sulphate,  dissolution  in  ammonium 
acetate,  and  titration  of  the  slightly  acidified  solution  with  standardised 
ammonium  molybdate  with  tannin  as  external  indicator). 

The  author  finds  the  previous  separation  of  the  lead  as  sulphate 
unnecessary,  and  titrates  the  nitric  acid  solution  at  once  after  adding 
first  a  suflficiency  of  ammonia  and  then  an  excess  of  acetic  acid. 

Supposing  1  c.c.  of  the  molybdate  solution  =  0'01  gram  of  lead,  a 
correction  must  be  made  depending  on  the  final  volume  of  the  liquid. 
For  50  c.c,  0*18  c.c.  of  molybdate  should  be  deducted;  for  100  c.c, 
0*3  c.c;  for  125  c.c,  0*40  c.c. ;  for  150  cc,  0*45  c.c.  ;  for  175  c.c, 
0-50  c.c. ;  for  200  c.c,  054  cc  ;  for  250  c.c,  0-60  c.c. ;  and  for 
300  c.c.  of  liquid,  0*75  c.c  of  molybdate  solution. 

If  iron  is  present  to  any  extent,  it  should  be  removed  from  the 
solution  by  heating  this  for  some  time  on  the  water-bath. 

L.  DE  K. 

Detection  of  Mercury  in  Urine.  Wilh.  Becker  {Pharm.  Zeit., 
1909,  54,  987).— Polemical.  A  reply  to  Stich  (Abstr.,  1909,  ii,  1055). 
The  method  given  by  Alm^n  only  yields  approximate  results,  but  the 
processes  communicated  by  Farup  and  by  Schumacher- Jung  allow  the 
determination  of  O'l  mg.  of  mercury  in  urine.  Bunge's  balances, 
provided  with  a  glass  micrometer  and  indicating  1/20  mg.,  are 
recommended.  L.  de  K. 

Detection  of  Mercury  in  Urine.  Fritz  Glaser  and  A.  Isenburo 
{Chevi.  Zeit.,  1909,  33,  1258).— To  250  c.c  of  the  sample  are  added 
5  grams  of  pure  aluminium  sulphate,  and  the  solution  is  heated  and 
precipitated  with  ammonia.  The  precipitate  is  then  collected,  dissolved 
in  hydrochloric  acid,  and  heated  on  the  water-bath  for  forty-five 
minutes  in  presence  of  a  copper  spiral.  The  deposit  is  then,  as  usual, 
sublimed  and  converted  into  the  red  iodide.  L.  de  K. 

Electro-analysis  of  Mercury  Compounds  ■with  a  Gold 
Cathode.  F.  Mollwo  Perkin  {Trans.  Faraday  Soc,  1909, 5,  45—48). 
— Using  a  gold  flag  electrode,  a  large  number  of  estimations  of  mercury 
were  made,  using  mercuric  chloride,  bromide,  and  sulphate.  The 
<  iectrolyte.s  employed  were  nitric  acid,  sulphuric  acid,  potassium 
cyanide  and  sodium  sulphide.  The  results  obtained  were  always 
high — from  05  to  25%.  This  was  at  first  attributed  to  occluded 
hydrogen,  but  it  was  not  found  that  the  gold  electrode  increased  in 
weight  when  made  the  cathode  in  dilute  sulphuric  acid  and  the  current 
passed  for  twenty  hours.  When  the  electrode  coated  with  mercury 
was  treated  in  a  similar  manner,  it  also  showed  no  increase  in  weight. 
Since  the  electrode  was  cathode,  the  increase  in  weight  could  not  be  due 
to  oxidation,  and  when  a  platinum  electrode  was  run  in  series  with  it, 
the  mercury  deposited  on  the  platinum  was  always  slightly  less  than 
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that  theoretically  required.  The  author  cannot  explain  the  results, 
which  show,  however,  that  a  gold  electrode  cannot  be  satisfactorily 
used  for  analytical  purposes. 

A  rotating  silver  electrode  showed  similar  results  to  the  gold 
electrode.  Usually  the  time  required  to  deposit  the  mercury  was 
from  five  to  six  hours,  but  on  stirring  the  electrolyte  by  means  of  a 
powerful  magnetic  field,  the  time  of  deposition  was  reduced  to  fifty 
minutes  ;  the  results  were  still  too  high. 

The  author  comes  to  the  conclusion  that  the  best  electrode  on  which 
to  deposit  mercury  is  one  of  mercury,  the  'deposition  being  very 
rapid  if  a  rotating  anode  is  used  (compare  Smith  and  Kollocb,  Abstr., 
1905,  ii,  859;  1906,  ii,  194).  Two  quartz  vessels,  one  of  tbem  fitted 
with  a  siphon  side-tube,  are  described  for  use  with  a  mercury  cathode. 

T.  S.  P. 

Estimation  of  Manganese  by  Volhard  and  WoLflfs  Method. 
"Waldemar  M.  Fischer  (Zeitsch.  anal.  Chem.,  1909,48,  751 — 760). — A 
slight  modification  of  the  Volhard-Wolff  permanganate  titration  pro- 
cess. The  sulphuric  or  hydrochloric  acid  solution  (containing  about 
0*35  gram  of  manganese)  is  diluted  to  500  c.c,  and  aqueous  sodium 
hydroxide  is  added  until  a  slight  precipitate  forms,  which  is  then  at 
once  redissolved  by  a  few  drops  of  dilute  sulphuric  acid.  One  gram 
of  freshly  ignited  zinc  oxide  and  10  grams  of  zinc  sulphate  are  added, 
and,  after  heating  the  solution  to  boiling,  it  is  titrated  with  iVyiO 
permanganate.  One  c.c.  of  pure  glacial  acetic  acid  is  added,  and  the 
liquid  is  again  heated  to  boiling.  This  causes  the  precipitate  to 
coagulate  and  to  settle  rapidly,  and  the  pink  coloration  to  disappear  ; 
the  titration  is  then  continued  until  the  pink  colour  is  restored. 

L.  DE  K. 

Separation  of  Manganese  and  Chromium.  Ferdinand  Falco 
{Arch.  Fharm.,  1909,  247,  431 — 436). — A  modification  of  Kassner's 
process,  by  means  of  which  good  results  are  obtained  when  the  amount 
of  manganese  does  not  exceed  0*015  gram. 

The  solution  is  placed  in  a  covered  beaker,  and  sodium  peroxide 
added  in  small  portions.  The  liquid  is  then  heated  until  the  precipi- 
tate has  separated  in  brown  fiocks.  The  liquid  is  decanted  through  a 
filter,  and  the  precipitate  washed  with  boiling  water,  and  finally 
collected  on  the  filter  ;  the  filtrate  contains  the  chromium  as  chromate. 
The  manganese  peroxide  is  dissolved  off  the  filter  by  means  of  hot  20% 
hydrochloric  acid,  and  returned  to  the  beaker.  Excess  of  bromine 
water  is  added,  followed  by  an  excess  of  ammonia,  and  the  liquid  is 
heated  to  boiling.  The  precipitate  is  then  collected,  washed,  ignited, 
and  weighed  as  manganosomanganic  oxide.  The  filtrate,  which  may 
still  contain  traces  of  chromium,  is  added  to  the  main  solution. 

L.  DE  K. 

Quantitative  Separations  by  Means  of  Ammoniiim  "  Cup- 
ferron  "  (Nitrosophenylhydroxylamine).  Oscar  Baudisch  (G/iem. 
Zeit.,  1909,  33,  1298— 1300).— ^jta/ys^s  of  Brown  Iron  Or*.— Five 
grams  of  the  ore  are  dissolved  in  60  c.c.  of  strong  hydrochloric  acid  ;  the 
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iron  is  fully  oxidised  by  boiling  with  potassium  chlorate,  and,  when  col  J, 
the  whole  is  diluted  to  500  c.c.  Twenty-five  c.c.  of  the  liquid  are  placed 
in  a  beaker,  and  20  c.c.  of  hydrochloric  acid  and  100  c.c.  of  cold 
distilled  water  are  added.  While  stirring,  a  solution  of  3  grams  of 
"  cupferron  "  in  50  c.c.  of  water  is  added.  The  iron  is  completely  pre- 
cipitaj.ed  when  a  white  precipitate  bpgins  to  form.  The  precipitate 
is  now  collected,  and  washed  with  cold  water  until  the  washings  are 
no  longer  acid  ;  the  filtrate  is  used  for  the  estimation  of  manganese. 
The  filter  is  then  washed  with  dilute  ammonia  (1  : 1)  to  remove  the 
excess  of  "  cupferron,"  and  the  precipitate  is  then  washed  once  with 
water,  and  finally  converted  by  ignition  into  oxide  and  weighed  as 
such. 

Analysis  of  NicJcd  Ore. — The  iron  and  copper  present  are  precipitated 
jointly  with  "  cupferron,"  and  in  the  nitrate  the  nickel  is  estimated 
by  a  suitable  method.  The  copper  is  extracted  from  the  washed 
precipitate  with  strong  ammonia,  and  the  copper  is  then  obtained  as 
oxide  by  evaporating  the  solution  and  ignitiug  the  residue ;  the 
oxide  may  be  reduced  to  metal,  and  weighed  as  such.  The  precipitate 
insoluble  in  ammonia  is  then  ignited  and  weighed  as  ferric  oxide. 

The  use  of  "cupferron  "  in  a  number  of  other  cases  is  suggested. 

L.  DE  K. 

Rapid  Electrolytic  Estimation  of  Cobalt.  Pierre  Bruylants 
{Bull.  Soc.  chim.  Belg.,  1909,  23,  383— 400).— A  lengthy  paper 
containing  a  large  number  of  experiments  recorded  in  sixteen  tables. 
The  electrolytic  estimation  of  cobalt  in  ammoniacal  solution  gives  good 
results  with  a  cathodic  potential  of  1"35  volts.  If  the  same  process  as 
for  the  rapid  estimation  of  nickel  is  applied,  a  spongy  and  partly 
oxidised  metallic  deposit  is  obtained.  In  any  case  the  metal  is  very 
readily  oxidised  and  redissolved,  so  that  it  must  be  washed  without 
interrupting  the  current.  Under  proper  conditions  cobalt  may,  like 
lead  and  manganese,  be  deposited  as  peroxide  at  the  anode.  Electro- 
lysis from  an  oxalic  acid  solution  cannot  be  recommended,  as  the  deposit 
then  contains  carbon. 

An  approximate  separation  of  cobalt  from  zinc  may  be  obtained 
when  operating  in  ammoniacal  solution  as  directed  above.  If  sodium 
sulphite  is  also  added,  the  cobalt,  although  free  from  zinc,  contains  an 
appreciable  amount  of  sulphur.  L.  DE  K. 

Gravimetric  Estimation  of  Chromium  ;  Quantitative  Hydro- 
lysis of  Sesquioxides.  Walter  Schgellkr  and  Walter  Schrauth 
(CUm.  Zeil.,  1909,  33,  1237).— The  neutralised  solution  of  the 
chromic  salt,  which  contains  0"1 — 0  2  gram  of  metal,  and  is  diluted  to 
about  300  c.c,  is  heated  to  boiling,  and  3  c.c.  of  aniline  are  added  in 
portions  of  1  c.c.  After  boiling  for  five  minutes,  the  chromium  has 
been  precipitated  quantitatively  as  hydroxide  in  a  form  which  may 
be  readily  washed  by  decantation. 

The  process  may  be  used  in  the  presence  of  manganous  salts.  Salts 
of  aluminium,  zinc,  and  ferric  iron  are  also  precipitated  by  aniline, 
but  whtrther  the  process  is  sufficiently  accurate  for  these  metals  has 
not,  as  yet,  been  decided.  L.  OE  K. 
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Estimation  of  Titanic  Acid  in  Ilmenite.  Elise  Roer  {Chem. 
Zeit.,  1909,  33,  1225— 1226).— 0-5  Gram  of  the  finely-powdered  ore  is 
heated  with  10  grams  of  anhydrous  sodium  carbonate,  finally  over  the 
blowpipe  for  half  an  hour.  The  liquid  mass  is  poured  into  a  platinum 
dish  placed  in  cold  water,  and  when  cold  it  is  put  together  with  the 
crucible  into  a  spacious  beaker  containing  50  c.c.  of  cold  water.  The 
portion  left  undissolved  is  washed  on  a  filter,  then  transferred  to  an 
Erlenmeyer  flask  of  one  litre  capacity,  and  heated  with  dilute  hydro- 
chloric or  sulphuric  acid  until  quite  dissolved. 

When  cold,  the  solution  is  rendered  slightly  alkaline  with  sodium 
hydroxide,  and  then  again  slightly  acidified  with  sulphuric  acid. 
One  hundred  c.c.  of  strong  sulphur  dioxide  solution  are  added, 
and  enough  water  to  obtain  a  volume  of  700  c.c.  The  whole  is  now 
boiled  on  an  asbestos  plate  for  one  hour,  and  another  20  c.c.  of 
sulphur  dioxide  solution  are  added.  After  remaining  for  a  few  hours  in 
a  slanting  position,  the  precipitate  is  collected,  washed  with  boiling 
water,  ignited,  and  weighed  as  titanium  peroxide.  L,  de  K. 

Estimation  of  Thorium  in  Monazite.  Colorimetric  Estima- 
tion of  Small  Amounts  of  Platinum.  John  C.  H.  Mingaye 
{Records  Geol.  Survey  N.S.  Wales,  1909,  8,  276—286). — Estimation  of 
Thorium  in  Monazite. — Samples  of  Carolina  monazite  have  been 
analysed  by  several  methods.  The  precipitate  obtained  with  sodium 
thiosulphate  must  be  redissolved,  precipitated  with  oxalic  acid,  and 
extracted  with  ammonium  oxalate.  Precipitation  with  moist  lead 
carbonate  (Giles,  Abstr.,  1905,  ii,  615)  gives  good  results  if  the  precipi- 
tation is  repeated.  Precipitation  as  basic  acetate  (Haber,  Abstr.,  1898, 
ii,  295)  is  rapid  and  suflBciently  accurate.  Several  Australian  monazites 
have  also  been  examined,  the  richest  being  a  sand  from  Black  Swamp, 
Torrington,  New  South  Wales,  containing  4'12%  of  thoria. 

Colorimetric  Estimation  of  Platinum. — The  small  quantities  of 
platinum  occurring  in  beach  sands  or  alluvial  deposits  may  be  estimated 
by  fluxing  with  litharge  and  charcoal  to  obtain  a  lead  button,  cupelling 
with  the  addition  of  silver,  and  parting  with  nitric  acid,  D  1'28,  which 
dissolves  platinum  and  silver,  leaving  gold  and  iridosmine.  The  silver 
is  precipitated  as  chloride,  and  the  filtrate  evaporated  twice  to  dryness 
with  hydrochloric  acid.  The  hydrochloric  acid  solution,  filtered  from 
traces  of  lead  and  silver  chlorides,  is  treated  with  stannous  chloride 
or  potassium  iodide,  and  the  coloration  obtained  compared  with  that 
of  a  standard  solution  containing  0*065  gram  platinum  per  litre. 
Quantities  of  platinum  as  small  as  0*06  gram  per  ton  may  be  estimated 
in  this  way.  C.  H.  D. 

Methods  for  the  Quantitative  Chemical  Analysis  of  Animal 
Tissues.  I.  General  Principles.  Waldemar  Koch  (/.  Amer. 
Chem.  Soc,  1909,  31,  1329 — 1335). — A  discussion  of  the  general 
principles  on  which  accurate  methods  of  analysis  of  animal  tissues 
depend  and  of  the  manner  in  which  the  analytical  data  should  be 
applied  in  order  to  yield  results  of  value  to  the  physiologist.  The 
difliculties  attending  such  work  are  pointed  out.  It  is  suggested  that 
the   constituents  of  the  cell   may  be  conveniently  arranged    in    the 
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following  classes:  (1)  lipoids,  including  phosphatides,  cerebrins,  and 
cholesterol ;  (2)  extractives,  such  as  creatine,  taurine,  and  hypo- 
zanthine  ;  (3)  inorganic  constituents,  represented  by  the  ash ;  (4) 
proteins ;  (5)  fats ;  (6)  carbohydrates,  namely,  glycogen.  Very  few 
of  the  methods  at  present  employed  for  estimating  these  various 
groups  are  at  all  satisfactory,  and  it  is  therefore  considered  more 
useful  to  study  the  distribution  of  the  three  elements,  nitrogen, 
phosphorus,  and  sulphur,  which  are  of  special  interest,  as  they  are 
involved  in  somewhat  different  phases  of  cell  activity.  From  a 
physiological  standpoint,  it  is  desirable  to  study  the  same  tissue  under 
different  conditions,  of  which  the  three  most  important  are:  (1)  the 
period  of  growth  or  development ;  (2)  conditions  of  pathological 
change ;  and  (3)  conditions  of  starvation,  the  first  of  these  being 
the  most  favourable  for  a  study  of  the  chemical  transformations  in 
the  cell. 

As  an  illustration,  analyses  are  given  of  (1)  a  very  young  brain, 
(2)  an  adult  brain,  and  (3)  a  brain  from  a  case  of  dementia  praecox. 
The  young  brain  contained  a  larger  quantity  of  extractives  than  the 
adult  brain,  whilst  the  latter  contained  a  greater  proportion  of  lipoids. 
The  brain  from  the  case  of  dementia  praecox  resembled  the  normal 
brain,  but  contained  a  smaller  quantity  of  partly  oxidised  sulphur 
compounds,  soluble  in  water.  E.  G. 

Methods  for  the  Quantitative  Chemical  Analysis  of  Animal 
Tissues.  II.  Collection  and  Preservation  of  Material. 
Waldemar  Koch  and  Sidney  A.  Mann  (J.  Amer.  Chem.  Soc.,  1909, 
31,  1335 — 1341.  Compare  preceding  abstract). — An  account  is  given 
of  the  precautions  to  be  observed  in  order  to  obtain  uniform  and 
representative  samples  for  analysis,  and  of  the  methods  of  preserving 
the  material.  The  chief  methods  of  preservation  are  (1)  immersion 
in  alcohol,  (2)  drying,  and  (3)  the  addition  of  a  dehydrating  agent, 
such  as  sodium  sulphate  or  gypsum.  The  relative  advantages  and 
disadvantages  of  these  three  methods  are  discussed.  E.  G. 

Methods  for  the  Quantitative  Chemical  Analysis  of  Animal 
Tissues.  III.  Estimation  of  the  Proximate  Constituents. 
Waldemae  Koch  and  Emma  P.  Carr  {J.  Amer.  Chem.  Soc,  1909,  31, 
1341 — 1355.  Compare  preceding  abstracts). — Methods  are  described 
for  effecting  the  separation  and  estimation  of  the  six  classes  of 
constituents  referred  to  by  Koch,  and  the  results  of  the  analysis  of  a 
sample  of  meat  Vjy  these  methods  are  tabulated.  E.  G, 

Methods  for  the  Quantitative  Chemical  Analysis  of  Animal 
Tissues.  IV.  Estimation  of  the  Elements,  with  Special 
Reference  to  Sulphur.  Waldemar  Koch  and  Fred.  W.  Upson 
(</.  Amer.  Chem.  Soc.,  1909,  31,  1355 — 1364.  Compare  preceding 
abstracts). — Methods  are  described  for  estimating  the  total  sulphur  in 
animal  tissues  and  its  distribution  in  the  lipoids,  extractives,  proteins, 
and  inorganic  sulphates.  In  the  lipoids,  extractives,  and  proteins,  the 
sulphur  exists  in  both  the  oxidised  and  non-oxidised  condition,  the 
former  being  represented  by  the  ethereal  or  R'SOj'OH  type,  and  the 
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latter  by  the  cystine  or  R'S'H   type.     Methods  are  given  for  the 
estimation  of  the  sulphur  in  each  of  these  states  of  combination. 

The  results  of  a  study  by  these  methods  of  the  distribution  of 
sulphur  in  brains  of  three  different  ages  are  tabulated.  The  per- 
centage of  total  sulphur  does  not  show  any  great  variation.  The 
results  indicate,  however,  that  the  lipoid  sulphur  increases  at  first 
with  age  and  decreases  later,  and  the  organic  sulphur  compounds, 
soluble  in  water,  decrease  with  age.  E.  G. 

Volumetric  Estimation  of  Phenol  by  Lloyd's  Method. 
Tribromophenol  Bromide  and  Hexabromophenoquinone. 
S.  C.  J.  Olivier  {Rec.  trav.  chim.,  190y,  28,  354— 367).— In  the 
author's  experience,  Koppeschaar's  process  for  the  estimation  of  phenol 
does  not,  as  Lloyd  states  (Abstr.,  1905,  ii,  209),  give  inaccurate 
results,  and  on  the  contrary  the  modified  form  described  by  Lloyd 
(loc.  cit.)  gives  results  less  trustworthy  than  those  given  by  the  original 
process.  In  this  investigation,  the  author  prepared  tribromophenol 
bromide  and  hexabromophenoquinone,  and  records  certain  new  data 
regarding  these  substances. 

Tribromophenol  bromide,  when  heated  in  an  atmosphere  of  carbon 
dioxide,  begins  to  evolve  bromine  even  belovv  100°,  and  it  is  to 
this  decomposition  that  the  different  melting  poiuts  ascribed  to  this 
substance  are  due.  Mixed  with  excess  of  potassium  iodide  and 
hydrochloric  acid,  the  bromide  liberates  99'6%  of  the  theoretical 
quantity  of  iodine,  so  that  the  anomalous  results  recorded  by  Lloyd 
cannot  be  due,  as  he  suggests,  to  the  formation  of  this  substance  in 
the  titration  of  phenol  by  Koppeschaar's  process. 

Hexabromophenoquinone  was  prepared  by  Benedikt's  process  (Abstr., 
1879,  717),  but  could  nob  be  obtained  crystalline.  This  substance  is 
not  formed  when  excess  of  bromine  is  allowed  to  react  with  phenol 
under  the  conditions  prescribed  by  Koppeschaar,  so  that  Lloyd's 
anomalous  results  with  this  process  are  not  due  to  this  cause. 

In  using  Koppeschaar's  process,  the  time  of  action  of  the  bromine 
on  the  phenol  may  be  reduced  to  five  minutes  if  not  more  than 
0*09  gram  of  phenol  is  used,  and  if  the  solution  of  sodium  bromide  and 
bromine  is  about  0*8  decinormal.  The  addition  of  sodium  bromide 
inhibits  the  formation  of  tribromophenol  bromide.  The  end  reading 
is  clearer  if  chloroform  is  added,  as  suggested  by  Lloyd  {loc.  cit.). 

T.  A.  H. 

Application  of  Arsenious  Acid  in  Volumetric  Analysis.  I. 
FuANZ  M.  LiTTEKSGiiEiD  and  J.  BoRNEMANN  [Zeitsch.  angew.  Chem., 
1909,  22,  2i23— 24:27).— Estimation  of  Dextrose  [iri  f/rm«].— Fifty  c.c. 
of  copper  sulphate  solution  (49'948  grams  per  litre)  are  placed  in  a 
200  c.c.  measuring  flask,  20  c.c.  of  the  usual  alkaline  tartrate  solutiou 
are  added,  and  the  liquid  is  heated  to  bniling.  Twotity-five  c.c.  of  the 
dextrose  solution  (urine),  not  exceeding  1%  in  strength,  are  added,  and 
the  boiling  is  continued  for  two  minutes.  To  the  hot  liquid  are  then 
added  50  c.c.  of  arsenious  acid  solutiou  (99  grams  per  litre;  this  is 
equivalent  to  the  copper  solution),  and  also  30  c.c.  of  96%  acetic  acid. 
When  cold,  7  grams  of  potassium  iodide  are  added  in  six  to  eight 
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portions.  "When  all  the  copper,  including  the  reduced  oxide,  has 
passed  into  cuprous  iodide,  the  liquid  is  diluted  to  the  mark  and 
filtered,  the  first  portion  of  10  c.c.  being  rejected.  One  hundred  c.c. 
are  then  nearly  neutralised  with  20%  sodium  hydroxide,  and,  after 
adding  5  grams  of  sodium  hydrogen  carbonate  and  diluting  to 
400 — 500  cc,  the  free  arsenious  acid  is  titrated  with  ^^710-iodine 
as  usual.  Or  the  liquid  may  be  nearly  neutralised  with  pure  ammonia 
and  diluted  to  400 — 500  c.c.  without  addition  of  hydrogen  carbonate. 
The  arsenious  acid  found  is  equivalent  to  the  copper  reduced  by 
the  dextrose.  A  table  is  given  showing  the  amount  of  dextrose 
corresponding  with  the  c.c.  of  iodine  used.  L.  de  K. 

Simple  Distilling  Apparatus  for  the  Estimation  of  Pentosans 
by  Tollens'  Method.  Johakx  Tischtschenko  (J.  Landw.,  1909,  57, 
229 — 230). — The  usual  apparatus  consists  of  a  flask  fitted  with  a  tap 
funnel  and  a  Kjeldabl  distilling  bulb,  to  which  the  condenser  is 
attached.  This  is  now  simplified  by  making  the  funnel  and  bulb 
in  one  piece,  the  funnel  passing  down  through  the  middle  of  the  bulb  ; 
the  doable  boring  of  the  cock  is  thus  avoided.     A  sketch  is  given. 

N.  H.  J.  M. 

[Estimation  of  Glycogen.]  Kael  Grube  {PJlugers  Archiv,  1909, 
130,  322—324).     Eduard  PflCger  {ibid.,  325— 327).— Polemical. 

Quantitative  Estimation  of  Lactic  Acid  in  Cheese. 
Shigehieo  Suzukii  and  Edwin  B.  Hart  {J.  Amer.  Chem.  Soc,  1909, 
31,  1364 — 1367). — In  connexion  with  a  study  of  the  chemical  changes 
which  take  place  during  the  ripening  of  cheese,  it  was  necessary 
to  find  a  trustworthy  method  for  estimating  lactic  acid.  Palm's 
method  (Abstr.,  1887,  307),  depending  on  the  formation  of  basic  lead 
lactate,  3PbO,2C3Hp03,  has  been  found  to  be  inaccurate.  Partheil's 
method  (Abstr.,  1903,  ii,  189),  in  which  the  lactic  acid  is  distilled  in  a 
current  of  superheated  steam,  when  applied  to  i-lactic  acid,  must  not 
be  carried  out  below  130°,  and  the  distillation  must  be  continued 
until  750  c.c.  of  distillate  have  been  collected.  This  method,  however, 
cannot  be  used  in  presence  of  other  acids,  "such  as  malic,  citric, 
tartaric,  oxalic,  or  succinic,  and  is  therefore  unsuitable  for  cheese 
analysis.  The  usual  method  of  estimating  lactic  acid  by  adding  dilute 
sulphuric  acid  to  the  cheese,  extracting  with  ether,  and  afterwards 
separating  the  acid  in  the  form  of  its  zinc  salt,  gives  fairly  satisfactory 
results  when  carefully  cairied  out.  E.  G. 

Estimation  of  Cinnamic  and  Benzoic  Acids  in  Mixtures 
of  the  Two  Acids.  Anne  \V.  K.  ue  Jo.ng  {Roc.  trav.  chmi.,  1909, 
28,  342—348.  Compare  Ab.str.,  1908,  ii,  993).— The  methods  already 
described,  such  as  those  of  de  Jong  (Abstr.,  1906,  ii,  315)  and 
Scheringa  (Abatr.,  1907,  ii,  823),  give  good  results  for  the  volumetric 
estimation  of  these  two  acids,  but  are  unsuitable  in  cases  where  other 
acids  are  present,  or  where  the  constituents  must  also  be  isolated 
and  identified. 

In   the  process   now   described,   cinuamic   acid  is   converted   into 
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dibromophenylpropionic  acid,  which  can  be  separated  quantitatively 
from  benzoic  acid  and  identified. 

Preliminary  experiments  with  mixtures  of  the  two  acids  by  (1) 
fractional  crystallisation  ;  (2)  extraction  by  solvents  ;  (3)  sublimation, 
and  (4)  precipitation  of  metallic  salts,  did  not  give  promising 
results. 

The  process  eventually  discovered  consists  in  dissolving  the  mixture 
under  examination  in  carbon  disulphide  and  determining,  either 
by  titration  or  weighing,  the  bromine  necessary  to  convert  the 
cinnamic  acid  present  into  dibromophenylpropionic  acid.  This  may 
then  be  separated  quantitatively  from  benzoic  acid  by  extracting  the 
latter  with  carbon  tetrachloride  or  by  removing  it  by  sublimation. 

T.  A.  H. 

Sodium  Phosphotungstate  as  a  Reagent  for  Uric  Acid  and 
other  Reducing  Substances.  Carlo  Cervello  {Arch.  exp.  Path. 
Pharm.,  1909,  61,  434 — 437). — The  reaction  in  urine  with  sodium 
phosphotungstate  described  by  Richaud  and  Bidot  depends  on  the 
presence  of  uric  acid,  which  reduces  the  reagent  and  forma  a  blue 
colour.  Other  reducing  substances  (dextrose,  hydroxylamine, 
morphine,  etc.)  give  the  same  reaction.  The  blue  colour  which 
ferrous  salts  give  with  the  tungstate  passes  in  the  presence  of  atmos- 
pheric oxygen  into  a  green  and  then  a  red  colour,  as  lower  tungsten 
oxides  are  formed.  Reducing  agents  produce  analogous  changes  in 
molybdic  salts.  W.  D.  H. 

The  Iodine  Reaction  of  Adrenaline.  Ludwig  Krauss  (Biochem. 
Zeitsch.,  1909,  22,  131). — A  question  of  priority.  The  author  claims 
that  the  reaction  with  iodic  acid  described  by  Frankel  and  Allers 
(Abstr.,  1909,  ii,  628)  was  previously  described  by  himself  (Apoth. 
Zeit.,  1908,  701).  W.  D.  H. 

Estimation  of  Morphine  in  Opium ;  Extract  of  Opium  and 
Tincture  of  Opium,  Heinrich  Frerichs  {Chem.  Zentr.,  1909, 
ii,  1499—1500;  from  Apoth.  Zeit.,  1909,  24,  592— 596).— Helfen- 
berger's  process  is  recommended,  using  5  grams  of  dilute  ammonia 
(17  +  83)and  water  saturated  with  ether.  Aconvenient  separating  funnel 
for  washing  the  morphine  crystals  is  described.  The  process  is  also 
applicable  to  the  extract  and  the  tincture  of  opium  ;  the  latter  should 
be  concentrated  to  about  one-third.  Opium  may  be  reduced  to 
a  definite  morphine  content  by  addition  of  starch ;  for  the  extract, 
lactose  may  be  used.  L.  de  K. 

Estimation  of  Urea  in  Urine.  P.  W.  Gill,  F.  G.  Allison,  and 
Harry  S.  Grindley  {J.  Amer.  Chem.  Soc,  1909,  31,  1078—1093).— 
A  modification  of  the  hydrolysis  method.  The  resulting  solution, 
after  heating  the  urine  with  hydrochloric  acid  in  an  autoclave,  is 
mixed  with  an  excess  of  sodium  carbonate,  and  the  ammonia  formed 
from  the  urea  is  then  expelled  in  a  current  of  air  and  absorbed  in 
standard  acid.  Under  these  conditions,  no  ammonia  is  yielded  by  the 
products  of  the  hydrolysis  of  creatinine,  uric  acid,  or  hippuric  acid.  A 
special  aeration  apparatus  is  described.  L.  de  K. 
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Estimation  of  Urea,  Allantoin,  and  Amino-acids  in  Urine. 
Dorothy  E.Lindsay  {Bio-Chem.  J.,  1909,  4,  448— 454).— Nitrogen  is 
estimated  by  (a)  Bohland's  method  :  this  gives  the  nitrogen  of  amino- 
acids,  hippuric  acid,  creatinine,  allantoin,  and  urea.  Estimation  by 
Folin's  method  (b)  gives  the  nitrogen  of  urea,  allantoin,  and  ammonia  ; 
estimation  by  the  Morner-Folin  method  (c)  gives  the  nitrogen  of  urea 
and  ammonia.  Ammonia  and  creatinine  are  estimated  separately  by 
Folin's  method.  The  difference  between  (a)  and  (6)  gives  the  nitrogen 
of  amino-acids  (including  hippuric  acid)  and  of  creatinine  ;  the  differ- 
ence between  {h)  and  (c)  gives  the  allantoin  nitrogen.  This  combina- 
tion of  methods  was  found  to  give  good  results  with  artificial  mixtures. 

W.  D.  H. 

Estimation  of  Purine  Bases  in  Urine.  Ernest  L.  Kennaway 
{J.  Physiol,  1909,  39,  296— 310).— When  urine  is  treated  by  the 
Camerer-Arnstein  method  for  the  estimation  of  total  purines,  uric  acid 
loses  ammonia ;  this  loss  occurs  when  the  precipitate  of  silver- 
magnesium  urate  is  boiled.  The  purine  bases  do  not  undergo  this  loss. 
The  method  is,  therefore,  only  correct  when  employed  for  the  estima- 
tion of  purine  bases  in  urine  from  which  the  uric  acid  has  been 
removed.  W.  D.  H. 


Vanillin  as  a  Test  for  Antipyrine  and  Kryogenine  ;  Detection 
of  Antipyrine  in  Pyramidone.  Charles  Primot  {Chem  Zentr., 
1909,  ii,  479  ;  from  Bull.  Sci.  Pharmacol,  1909,  16,  270).— If  a  small 
crystal  of  antipyrine  is  moistened  with  2  c.c.  of  a  reagent  consisting  of 
1  gram  of  vanillin,  6  grams  of  dilute  hydrochloric  acid  (1  ;  1),  and 
100  grams  of  95%  alcohol,  and  the  whole  evaporated  on  the  water-bath, 
a  dark  orange-yellow  ring  is  formed  first,  and  afterwards  a  similar 
stain  on  the  bottom  of  the  dish  is  noticed.  The  test  shows  the 
presence  of  even  0"00095  mg.  of  antipyrine.  Pyramidone  does  not 
give  the  test,  and  even  0*005  mg.  of  antipyrine  may  thus  be  detected 
in  O'l  gram  of  pyramidone.  Kryogenine  gives  a  distinct  greenish- 
yellow  coloration  when  this  test  is  applied.  L.  de  K. 

Attempt  to  Estimate  Indoxyl  in  Urine.  L.  A.  Mennechet 
{Chem.  Zentr.,  1909,  ii,  1499;  from  Bidl  Sci.  Pharmacol.,  1909,  16, 
458 — 460). — The  urine  is  defecated  by  10  vol.  %  of  basic  lead 
acetate,  and  a  portion  of  the  filtrate,  representing  50  c.c.  of  the  urine, 
is  mixed  with  an  equal  volume  of  pure  hydrochloric  acid.  After 
shaking  for  five  minutes,  5  c.c.  of  chloroform  are  added,  and  the 
shaking  is  continued  ;  if  the  chloroform  remains  colourless,  2  to  3 
drops  of  hydrogen  peroxide  solution  are  added.  The  chloroform  is 
drawn  off,  and  the  liquid  is  shaken  repeatedly  with  fresh  portions  of 
chloroform.  The  united  chloroform  extracts  are  shaken,  first  with 
water  containing  a  few  drops  of  sodium  hydroxide  and  then  with 
water,  and  the  indoxyl  is  titrated  by  means  of  standard  hypobromite. 
The  chloroform  does  not  become  quite  colourless  at  the  end  of  the 
titration,  but  retains  a  slight  lilac  colour.  L,  db  K. 
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Cause  of  the  Vanillin  Hydrochloric  Acid  Reaction  for 
Camphor.  O.  Tunmann  {Chem.  Zentr.^  1909,  ii,  1010  ;  from  Schw'eiz. 
Wochschr.  Chem.  Pharm.,  1909,47,  517—519). — The  active  substance 
contained  in  commercial  camphor,  to  which  the  reaction  with  vanillin 
and  hydrochloric  acid  is  due,  is  only  an  impurity,  and  is  not  derived  from 
the  oil  cells  of  the  camphor  tree,  but  exists  in  the  parenchyma  cells. 
It  is  probably  closely  related  to  the  phloroglucotannoids,  and  it  seems 
to  play  an  important  physiological  r61e.  L.  de  K. 

A  Colour  Reaction  for  Gelatin.  R.  Ed.  'LiE.SEO.k^o,  {Zeitsch,  Chem. 
Ind.  Kolloide,  1909,  5,  248). — Mixed  aqueous  solutions  of  cupric 
chloride  and  excess  of  tripotassium  phosphate  give,  in  the  presence  of 
gelatin,  a  violet  coloration  instead  of  the  usual  whitish-green 
precipitate.  G.  S.  W. 

The  Value  of  Benzidine  for  the  Detection  of  Minute  Traces 
of  Blood.  E.  J.  McWeeney  {Sci.  Proc.  Roy.  Dull.  Soc,  1909,  12, 
216 — 223). — The  reagent  is  made  by  dissolving  a  pinch  of  benzidine 
in  3 — 4  c.c.  of  glacial  acetic  acid  just  before  use,  for  the  mixture 
itself  turns  blue  after  about  a  minute,  0*5  c.c.  is  transferred  to  a  test- 
tube,  and  2  c.c.  of  10%  hydrogen  peroxide  are  added.  To  the  white, 
opaque  mixture  is  added  the  material  to  be  examined  for  blood,  and 
its  presence  is  denoted  by  an  immediate  blue  coloration.  The 
material  requiring  investigation  consists  nearly  always  of  suspected 
stains,  and  may  be  usually  obtained  as  a  fine  dust  by  scraping.  Should  it 
be  found  impracticable  to  obtain  a  scraping,  the  fabric  may  be  treated 
with  a  drop  of  normal  saline  solution,  the  stained  fibres  removed  to 
another  slide,  and  treated  between  slide  and  cover-glass  with  a  drop  of 
the  reagent,  when  the  presence  of  blood  reveals  itself  by  the  brilliant 
blue  coloration  of  the  affected  fibre.  The  mass  may  then  be  treated 
on  the  slide  with  a  drop  of  32%  potassium  hydroxide,  so  as  to  render 
visible  the  outlines  of  the  individual  red  cells. 

None  of  the  secretions  and  excretions  hitherto  tested  by  the  author 
(saliva,  nasal  mucus,  urine,  etc.)  has  been  found  to  behave  towards 
benzidine  in  the  same  way  as  blood,  but  precisely  similar  results  are 
given  by  many  freshly-cut  vegetables  and  fruits  (potato  and  apple  for 
instance),  but  these  no  longer  give  the  reaction  when  boiled  for  some 
time,  whereas  the  reaction  given  by  blood  solutions  is  unimpaired  by 
boiling  for  ten  minutes. 

A  positive  result  with  the  benzidine  test  should  not  be  looked  on  as 
absolutely  positive  proof  of  the  presence  of  blood,  although  if  the  result 
is  negative  the  absence  of  blood  may  be  safely  assumed.  No  regard 
should  be  paid  to  colour  changes  occurring  after  the  lapse  of  one 
minute,  and  a  blank  test  should  be  made  to  make  sure  that  the 
materials  and  the  test-tubes  to  be  used  are  satisfactory.       L.  se  K. 
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Refraction  and  Dispersion  of  Air,  Oxygen,  Nitrogen,  and 
Hydrogen  and  their  Relations.  Clive  Cuthbertson  and  Maude 
CcTHBERTSON  {Proc.  Roij.  Soc,  1910,  83,  A,  151 — 171). — On  account  of 
the  discrepancies  exhibited  by  existing  data,  the  authors  have  redeter- 
mined the  refractivities  of  the  four  gases  for  the  wave-lengths 
\  =  6563,  5790,  5461,  and  4861.  In  all  cases  it  is  found  that 
Cauchy's  formula,  /x  -  l=rt(l  +  6/.V-),  is  inadequate  for  the  expression 
of  the  dispersion  data,  the  value  of  b  increasing  as  the  wave-length 
diminishes.  Much  better  agreement  is  obtained  when  a  formula  of  the 
Sellmeier  type  is  employed  to  represent  the  results.  The  constants 
involved  in  the  Sellmeier  formula  are  calculated  for  each  of  the  four 
gases  examined,  and  also  for  phosphorus,  sulphur,  and  mercury. 

H.  M.  D. 

Refraction'and  Dispersion  of  Sulphur  Dioxide  and  Hydrogen 
Sulphide  and  their  Relation  to  those  of  their  Constituents. 
Clive  Cuthbertson  and  Maude  Cuthbebtson  {Proc.  Boy.  Soc,  1910, 
83,  -4,  171 — 176). — Measurements  of  the  dispersion  of  sulphur  dioxide 
and  hydrogen  sulphide  are  recorded,  and  the  data  are  expressed  in 
terms  of  Sellmeier's  formula,  for  which  the  constants  involved  are 
calculated. 

The  refraction  data  for  sulphur  dioxide  acd  hydrogen  sulphide 
are  compared  with  those  of  the  component  elements,  and  it  is 
shown  that  the  refractivity  does  not  follow  an  additive  law.  For 
sulphur  dioxide  the  refractivity  is  18%,  and  for  hydrogen  sulphide  6%, 
less  than  that  required  by  the  law  of  addition.  Whereas  the  number 
of  disperf-ion  electrons  in  sulphur  dioxide  appears  to  be  equal  to  the 
sum  of  the  dispersion  electrons  in  sulphur  and  oxygen,  this  relation- 
ship does  not  hold  in  the  case  of  hydrogen  sulphide.  H.  M.  D. 

Refraction  and  Dispersion  of  Neon.  Clive  Cuthbertson  and 
Maude  Cuthbertson  (Proc.  lioi/.  Sue,  1910,  83,  .4,  149 — 151). — The 
refractive  index  of  neon  at  0°  and  760  mm.  was  found  to  be 
100006716  for  the  green  mercury  Hne  (A.  =  5461).  From  this 
and  values  obtained  for  the  red  and  blue  lines  of  cadmium,  the 
dispersion  has  been  calculated.  Previous  measurements  having 
shown  that  the  refractivities  of  the  inert  gases  are  very  nearly  in  the 
ratio  of  whole  num^)er8,  it  was  anticipated  that  the  refractivity  of 
neon  would  be  exactly  twice  as  large  as  that  of  helium.  The  experi- 
mental value  is,  however,  less  than  this  to  the  extent  of  4%. 

H.  M.  D. 

Distribution  of  the  Ultimate  Rays  in  the  Spectrum  of 
Different  Regions  of  the  Sun.  Antoine  de  Gbamont  {Compt. 
rend.,  1910,  150,  37—40.  Compare  Abstr.,  1908,  ii,  645).— This 
paper   contains   a   tabular   statement   of    the    wave-lengths    for    the 
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ultimate  rays  of  great  persistency  found  in  the  sun.  The  fact  that 
metalloids,  such  as  tellurium,  phosphorus,  arsenic,  antimony,  and 
boron,  have  never  been  recognised  in  the  sun  is  probably  to  be 
explained  by  the  absorption  of  their  ultimate  rays  by  the  terrestrial 
atmosphere. 

The  author  considers  that  Lockyer's  enhanced  lines  are  not  due 
to  dissociation,  but  that  they  are  ultimate  rays,  and  that  their 
appearance  gives  some  indication  as  to  the  proportions  in  which  the 
elements  producing  them  are  present.  W.  O.  W. 

Critical  Study  of  Spectral  Series.  I.  The  Alkalis, 
Hydrogen  and  Helium.  William  M.  Hicks  {Proc.  Koy.  Soc,  1910, 
83,  A,  226 — 228*).^ — The  experimental  measurements  of  the  spectral 
lines  of  the  alkali  metals,  hydrogen  and  helium,  have  been  analysed 
with  the  object  of  determining  the  relationships  between  the  wave- 
length numbers.  For  any  one  series  of  lines,  the  wave  numbers  can 
practically  all  be  represented  by  a  modified  Rydberg  formula.  The 
relationships  between  certain  constants  for  the  series  (lithium, 
sodium,  potassium,  rubidium,  caesium)  are  expressible  by  the  integers 
1,  2,  4,  5,  and  6,  and  these  integers  are  also  involved  when  the  atomic 
volumes  of  the  respective  alkali  metals  are  compared.         H.  M.  D. 

Line  Spectrum  of  Calcium  given  by  the  Oxy-acetylene 
Burner.  Gustave  A.  Hemsalech  and  Charles  de  Watteville 
{Compt.  rend.,  1909,  149,  1112 — 1115). — Using  the  method  described 
previously  (Abstr.,  1908,  ii,  336,  445,  547,  745),  the  authors  have 
investigated  the  spectrum  of  calcium  in  the  oxy-acetylene  flame.  The 
flame  contains  a  very  brilliant  blue  cone,  which  shows  not  only  the 
bands  which  are  obtained  with  a  Bunsen  burner,  but  also  a  series  of 
supplementary  bands  which  are  distributed  over  the  whole  length  of 
the  spectrum.     A  full  list  of  wave-lengths  and  intensities  is  given. 

All  the  calcium  lines  do  not  exist  at  the  base  of  the  flame,  but  are 
only  formed  some  distance  above  the  orifice  of  the  burner.  Even  the 
strongest  lines,  although  visible,  are  only  very  faint  at  the  base  of  the 
flame  ;  they  become  very  intense  just  above  the  blue  cone. 

A  table  is  given  showing  that  with  flames  of  different  temperatures 
the  number  of  lines  between  X  3900  and  A  5000  increases  with  increas- 
ing temperature.  It  is  also  shown  that  the  number  of  lines  given  by 
that  portion  of  the  flame  which  extends  to  the  top  of  the  blue  cone 
decreases  with  rise  in  temperature.  T.  S.  P. 

The  Yellow,  Orange,  and  Red  Regions  of  the  High  Tempera- 
ture Flame  Spectrum  of  Calcium.  Gustave  A.  Hemsalech  and 
Charles  de  Watteville  {ComiJt.  rend.,  1909, 149,  1369— 1372).— The 
authors  compare  the  less  refrangible  part  of  the  calcium  spectrum 
obtained  by  them  in  the  oxy-acetylene  flame  (preceding  abstract)  with 
the  spectrum  obtained  by  King  {Astrophys.  Joum.,  QQ,  190)  with  the 
electric  furnace.  With  the  exception  of  the  line  X  =  6708"18,  which  is 
present  in  the  latter  spectrum  and  not  in  the  former,  the  characters  of 
the  spectra  are  the  same,  and  the  causes  which  produce  them  are 
therefore  probably  thermal.  In  order  to  produce  the  red  lines  in  the 
*  and  Phil.  Trans.,  1910,  A,  210,  57—111. 
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calcium  spectrum,  a  liigh  temperature,  such  as  that  given  with  the 
oxy-acetylene  flame,  is  necessary. 

The  line  A.  =  6708"18,  which  is  present  in  the  spectrum  of  the  electric 
furnace,  is  probably  due  to  lithium  (\  =  6708  08).  This  same  line  is 
found  in  the  sun-spot  spectrum,  and  therefore  lithium  is  present  in  the 
sun.  T.  S.  P. 

Series  Systems  in  the  Spectra  of  Zinc,  Cadmium,  and 
Mercury.  T.  Royds  {Auji.  Physik,  1909,  [iv],  30,  1024).— In  refer- 
ence to  Paschen's  paper  (this  vol.,  ii,  3),  the  author  points  out  that  he 
has  already  measured  the  Zeeman  effect  for  certain  lines  in  the  spectra 
of  zinc  and  cadmium.  In  a  magnetic  field,  the  lines  6438'7  (cadmium), 
6362*6  (zinc),  5528*7  and  47033  (magnesium)  appear  as  symmetrical 
triplets.  The  magnetic  displacement  observed  for  these  lines 
corresponds  with  values  of  ejm  in  good  agreement  with  the  value  for 
cathode  rays.  H.  M.  D. 

The  Spectrum  of  Antimony.  A  Kretzeb  {Zeitsch.  wiss.  Photo- 
graph.\Photophysik.  Photocliem.,  1910,  8,  45 — 72). — The  spark,  arc,  and 
flame  spectra  of  antimony  have  been  investigated.  The  wave-length 
measurements  of  the  lines  and  bands  are  recorded  in  detail,  and 
compared  with  the  data  of  previous  observers.  H.  M.  D. 

Absorption  Spectrum  of  Potassium  Vapour.  P.  V.  Bevan 
[Phil.  Mag.,  1910,  [vi],  19,  195— 200).— It  has  been  found  that  the 
principal  series  lines  of  potassium  appear  in  much  greater  numbers  in 
the  absorption  spectrum  of  potassium  vapour  than  in  any  form  of 
emission  spectrum  which  has  as  yet  been  examined.  This  result  is 
analogous  to  that  obtained  by  Wood  in  the  case  of  sodium  vapour. 

The  method  of  experiment  consisted  in  heating  potassium  in  a  steel 
tube,  the  ends  of  which  were  closed  by  quartz  plates.  A  beam  of 
light  was  passed  through  the  tube,  and  the  emergent  beam  was 
examined  by  means  of  a  quartz  spectrograph.  In  this  way  the  author 
was  able  to  measure  the  wave-lengths  of  the  principal  lines  of  potass- 
ium up  to  the  line  corresponding  with  71  =  26  in  the  Kayser  and 
Runge  formula.  Hitherto  the  members  of  the  series  up  to  ?i=ll 
have  been  observed,  so  that  fifteen  new  lines  have  been  added  to  the 
list.     The  wave-lengths  of  these  range  from  2928*0  to  28700. 

A  comparison  of  the  absorption  spectra  of  sodium  and  potas.sium 
vapours  shows  a  close  correspondence  between  them,  and  this  is 
regarded  as  evidence  that  the  mechanism  involved  in  the  two  cases  is 
the  same.  H.  M.  D. 

Absorption  Spectra  of  Various  Salts  in  Solution,  and  the 
Effect  of  Temperature  on  Such  Spectra.  XXVI.  Harry  C. 
Jones  and  W.  W.  Strong  (^7//«r.  Cliem.  J.,  l^U),  43,  37— 90).— A 
detailed  account  is  given  of  an  investigation  of  the  absorption  spectra 
of  various  potassium,  uranium,  and  neodymium  compounds  by  the 
methods  employed  by  Jones  and  Uhler  (Abstr.,  1907,  ii,  147,  211, 
212)  and  by  Jones  and  Anderson  (Abstr.,  1909,  ii,  197,  359).  The 
absorption  spectra  of  potassium  ferricyanide,  ferrocyanide,  chromate, 
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and  dichromate,  and  of  uranyl  acetate,  bromide,  chloride,  nitrate,  and 
sulphate  in  aqueous  solution,  of  uranyl  acetate,  nitrate,  and  chloride  in 
methyl  alcohol,  and  of  uranyl  nitrate  and  chloride  in  ethyl  alcohol  are 
recorded.  The  effect  of  dehydrating  agents,  such  as  calcium  and 
aluminium  chlorides,  has  been  determined.  Photographic  records 
have  been  obtained  of  the  absorption  spectra  of  uranous  chloride  and 
sulphate,  and  the  absorption  spectra  of  neodymium  chloride  in  glycerol 
and  in  mixtures  of  glycerol  and  water  have  been  studied.  The  effect 
of  changes  of  temperature  of  solutions  of  various  salts  at  different 
concentrations  has  been  investigated,  and  spectrograms  for  a  given 
concentration  of  a  salt  have  been  made  at  0°,  15°,  30°,  45°,  60°,  75°, 
and  90°  for  a  layer  of  constant  thickness. 

The  absorption  spectra  of  the  uranyl  salts  contain  a  series  of  bands 
in  the  blue  and  violet  which  are  usually  diffuse.  The  position  of  the 
uranyl  bands  is  not  affected  by  dilution.  In  methyl  and  ethyl  alcohol, 
the  bands  of  each  particular  salt  occupy  different  positions.  A  new 
set  of  fine  bands  in  the  green  has  been  discovered  in  the  spectrum  of 
aqueous  solutions  of  uranyl  chloride ;  the  presence  of  a  small  quantity 
of  aluminium  or  calcium  chloride  causes  them  to  disappear. 

The  absorption  spectra  of  the  uranous  salts  are  quite  different  from 
those  of  the  uranyl  compounds. 

The  absorption  spectrum  of  neodymium  chloride  in  glycerol  differs 
entirely  from  that  of  an  aqueous  solution. 

The  intensity  of  the  phosphorescence  of  the  same  uranyl  salts 
obtained  from  different  solvents  by  evaporation  is  found  to  vary 
greatly.  Monochromatic  stimulation  fails  to  excite  phosphorescent 
bands  until  the  wave-lengths  reach  the  region  of  the  uranyl  bands. 

The  NOg  group  has  a  great  influence  on  the  frequency  of  the  uranyl 
and  uranous  absorption  bands,  and  of  the  uranyl  phosphorescent 
bands.  E.  Cr. 


A.  Relation  between  Absorption  and  Phosphorescence. 
L.  Bruninghaus  (Compt.  rend.,  1909,  149,  1124— 1127).— The 
absorption  and  phosphorescence  spectra  of  the  rare  earths  are  dis- 
continuous, consisting  geneially  of  narrow  bands.  In  the  absorption 
spectra,  groups  of  absorption  bands  are  separated  by  regions  of  trans- 
parency, whereas  in  the  phosphorescence  spectra  the  regions  of  emission 
are  separated  by  dark  regions.  Taking  the  spectra  of  praseodymium, 
erbium,  dysprosium,  terbium,  and  samarium  as  examples,  the  author 
shows:  (1)  that  the  mean  regions  of  emission  are  generally  little 
separated  from  the  mean  regions  of  absorption,  and  (2)  that  the 
regions  of  emission  do  not  coincide  with  tlie  regions  of  absorption,  but 
with  the  transparent  regions  (either  those  between  the  groups  of 
absorption  bands  or  those  outside  them).  There  is  thus  an  alternation 
between  the  groups  of  absorption  bands  and  those  of  phosphorescence. 

The  results  obtained  with  compounds  of  the  common  elements,  such 
as  manganese,  chromium,  iron,  copper,  etc.,  confirm  those  given  above. 
In  general,  these  substances  phosphoresce  with  a  colour  which  is  little 
different  in  shade  from  their  colour  by  reflected  or  transmitted  light. 
For  example,  chromium  sesquioxide  when  dissolved  in  alumma  gives 
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the  ruby,  which  phosphoresces  with   a  red  light ;  when  dissolved    in 
lime  it  is  green,  and  the  phosphorescence  is  green. 

It  seems  as  if  the  light  emanates  from  "  phosphorogenic  "  molecules 
in  the  interior  of  the  phosphorescent  substance.  This  light  under- 
goes absorption  in  the  superficial  layers,  and  the  radiations  observed 
at  the  surface  are  only  those  for  which  the  "  phosphorogenic " 
substance  is  relatively  transparent.  T.  S.  P. 

Theory  of  the  Law  of  the  Optimum  of  Phosphorescence 
L.  Beunikghaus  {Compt.  rend.,  1909,  149,  1375 — 1377.) — Making  use 
of  the  ideas  put  forward  in  a  previous  paper  (preceding  abstract),  the 
author  develops  a  relation  connecting  the  intensity  (/)  of  the  radiation 
comprised  between  two  wave- lengths,  X  and  X  +  c/X,  which  are  very 
close  together,  and  the  concentration  (c)  of  the  phosphorogenic  sub- 
stance in  a  phosphor.  The  relation  is  I=kce~^%  where  k  and  B  are 
constants,  B  depending  on  the  phosphorescent  substance.       T.  S.  P. 

Electrolytic  Conductivity  of  Fluorescent  Solutions.  A. 
Rassenfosse  (Bull.  Acad.  roy.  Bdg.,  1909,  995 — 1107). — According 
to  the  theory  of  de  Heen,  the  conductivity  of  a  fluorescent  solution 
should  depend  on  the  light  to  which  it  is  exposed.  Experiments  on 
solutions  of  fluorescein  and  eosin  show  that  the  conductivity  is  a 
maximum  when  they  are  submitted  to  the  action  of  light  which  is 
absorbed  by  them,  green  in  the  case  of  fluorescein,  and  yellow  in  the 
case  of  eosin.  Blank  experiments  on  solutions  of  potassium  chloride 
proved  that  the  conductivity  does  not  vary  under  the  action  of  light 
of  different  colours,  and  also  that  the  observed  variation  in  the  ca*e  of 
the  fluorescent  solutions  is  not  a  thermal  effect.  T.  S.  P. 

Luminescence  of  Crystals.  Alfredo  Pochettino  [Nuovo 
Cimento,  1909,  [v],  18,  245—300.  Compare  Abstr.,  1905,  ii,  430).— 
The  phenomenon  of  luminescence  has  been  investigated  for  227 
specimens  of  crystals  representing  78  kinds  of  minerals.  Several 
methods  of  exciting  luminescence  were  used ;  the  more  important 
results  were  obtained  with  cathode  luminescence,  but  the  anodic 
luminescence,  fluorescence,  phosphorescence,  and  thermoluminescence 
of  the  crystals  were  also  investigated  when  they  occurred. 

In  many  cases  the  nature  of  the  luminescence  depends  upon  the 
method  of  excitation,  thus  for  distene  the  ordinary  phosphorescence 
and  the  cathode  luminescence  are  of  different  colour.=,  and  in  the  case  of 
calcite  the  ordinary  fluorescence  is  polarised  and  the  cathode  lumines- 
cence is  not.  The  nature  of  the  spectra  of  the  cathode  luminescence  is 
in  many  cases  independent  of  the  E.Af.F.  applied  to  the  vacuum  tube, 
but  the  intensity  of  the  luminescence  is  generally  greater  the  greater 
the  applied  E.M.F.,  provided  the  crystals  undergo  no  permanent 
changes  under  the  influence  of  the  rays.  There  does  not  appear  to  be 
any  definite  connexion  between  the  luminescence  of  cry.»tals  and  their 
mineralogical  relationships ;  even  crystals  of  the  same  substance 
from  different  sources  may  show  luminescence  of  different  colours, 
and  some  specimens  of  quartz  show  luminescence  whilst  others  do 
not. 
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Many  observations  have  bean  made  on  the  orientation  of  the  plane 
of  polarisation  of  the  polarised  part  of  the  luminescence.  The  mineral 
milerite  is  dichroic,  greenocite  shows  double  cathodic  luminescence, 
and  the  light  emitted  from  the  face  of  crystals  of  cassiterite  parallel 
to  the  z  axis  is  totally  polarised.  With  one  exception,  the  lumines- 
cence emitted  from  crystals  of  the  rhombohedric  system  is  not 
rectilineally  polarised.  The  greater  the  exhaustion  of  the  vacuum 
tube  the  more  completely  is  the  luminescence  polarised,  and,  in  general, 
all  causes  which  tend  to  diminish  the  total  intensity  of  the  light 
emitted  diminish  the  degree  of  polarisation  of  the  light. 

The  effect  of  cathode  rays  on  the  minerals  is  discussed.  Many 
minerals  become  brown  under  these  conditions,  and  on  the  face  of  a 
crystal  directly  exposed  to  the  rays  a  stain  made  up  of  differently 
coloured  concentric  rings  is  sometimes  observed.  On  continued 
exposure  to  cathode  rayp,  the  capacity  of  a  crystal  to  become  luminous 
by  excitation  of  the  rays  diminishes,  and  this  diminution  may  be 
temporary  or  permanent.  Fewer  substances  are  rendered  luminous 
by  anode  rays  than  by  cathode  rays,  and  every  mineral  so  far 
examined  which  shows  anodic  luminescence  can  also  be  rendered 
luminous  in  some  other  way.  In  all  cases  the  luminescence  due  to 
anode  rays  is  weakest,  less  durable,  and  less  polarised  than  that 
produced  by  cathode  radiation  under  corresponding  conditions. 

G.  S. 

Dependence  of  the  Photo-electric  EiBfect  of  the  Alkali 
Metals  in  Polarised  Light  on  the  Wave-length.  Robert 
PoiiL  {J3er.  Deut.  physikal.  Ges.,  1909,  715 — 722). — Experiments  with 
an  alloy  of  potassium  and  sodium  and  ultra-violet  radiation  of  short 
wave-length  show  that  the  photo-electric  behaviour  of  the  alkali  metals 
in  polarised  light  is  the  same  as  that  observed  in  the  case  of  other 
metals.  H.  M.  D. 

Theory  of  the  Ripening  Process  of  the  Silver  Haloids. 
A.  P.  H.  Tkivelli  (Zeitsch.  wiss.  Fhotochem.,  1910,  8,  17— 24).— As 
the  result  of  a  microscopic  examination  of  ripened  silver  haloid  plates 
of  high  sensitiveness,  the  author  concludes  that  the  ripening  process  is 
due  to  the  development  of  definitely  recognisable  crystalline  structure. 
In  consequence  of  this  structural  change,  the  silver  haloid  is  in  a 
condition  of  strain,  and  in  consequence  is  less  stable  than  in  the 
unripened  condition.  The  smaller  degree  of  stability  is  supposed  to 
be  the  cause  of  the  greater  photo-sensitiveness.  H.  M.  D. 

New  Determinations  of  the  Radioactivity  of  the  Thermal 
Waters  of  Plombieres.  Andu6  Brocuet  (Oompt.  rend.,  1910,  150, 
145 — 148). — The  author  has  redetermined  the  radioactivity  of  the 
waters  of  PlombiiTes  (compare  Abstr.,  1908,  ii,  143).  The  radio- 
activity of  the  gases  spontaneously  liberated  from  the  various  waters 
was  measured,  and  then  the  latter  were  agitated  with  an  equal 
volume  of  air,  and  the  radioactivity  of  the  latter  measured  in  the 
apparatus  of   Ch6neveau-Laborde,     The   tabulated    results  give   the 
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altitude  of  the  spring,  the  outflow  per  twenty-four  hours,  mean 
temperatures  in  1859 — 1861,  Sept.,  1908,  and  August,  1909,  the  total 
solids  per  litre,  the  radioactivities  in  milligram-minutes  per  10  litres 
of  the  gases  and  the  waters,  and  the  total  radioactivity  for  twenty- 
four  hours. 

The  waters  are  strongly  radioactive,  the  radioactivity  being  due  to 
radium  emanation.  The  total  radioactivity  of  the  22  springs  is 
74620  milligram-minutes  for  an  average  outflow  of  67244  cubic  metres 
of  water  per  twenty-four  hours.  The  average  radioactivity  is  1*11 
milligram-minutes  per  10  litres,  the  Lambinet  water  being  the  most 
active  (2"18).  It  is  calculated  that  55 — 60  mgms.  of  radium  bromide 
are  contained  in  the  total  output  of  water  per  minute  (507  litres). 
This  quantity  is  defined  as  the  radioactive  power  of  the  Plombi^res 
waters.  T.  S.  P. 

The  Recoil  of  Radium-C  from  Radiuin-5,  Walter  Makower 
and  SiDXEY  Russ  {Phil.  Mag.,  1910,  [vi],  19,  100 — 115.  Compare 
Abstr.,  1909,  ii,  455). — The  active  deposit  of  radium  on  a  platinum 
plate  was  mounted  opposite  a  metal  disc  in  an  exhausted  tube  for 
some  minutes,  so  that  the  disintegration  products  recoiling  from  the 
plate  would  be  received  on  the  disc.  The  plate  was  first  freed  from 
adhering  emanation  and  from  radium-.4  by  heating  at  360°  in  a  vacuum 
for  half  an  hour  before  use.  It  was  found  that,  in  general,  both 
radium-.S  and  -C  were  radiated  to  the  disc,  but  if  three  hours  elapsed 
between  the  preparation  of  the  active  deposit  and  the  recoil  experiment, 
only  radium-C  was  obtained.  They  consider  that  the  radiation  of 
radium-C  may  not  in  all  cases  be  a  primary  recoil  effect,  but  due  to 
mechanical  disturbance  produced  by  the  recoil  of  radium-Z).  The 
amount  of  radium-(7  recoiled  varies  with  the  same  plate  with  the  time 
in  an  unexplained  manner,  and  is  always  small  compared  with  the 
amount  of  radium-5  recoiled.  Since  radium-5  gives  only  a 
^-particle,  it  is  to  be  expected  that  radiura-C  will  recoil  with  far  less 
energy  than  radium-5,  which  results  from  the  recoil  of  the  a-niy- 
expelling  radium-.i4.  But  the  energy  of  the  recoiling  radium-7>'  atom 
is  apparently  far  greater  than  theory  would  indicate.  Its  power  of 
penetrating  air  is  about  l/40th  of  that  of  recoiling  radium-5. 
Attempts  to  detect  an  electric  charge  on  the  recoiling  radium-(7  atom 
have  failed  (compare  Makower,  Abstr.,  1909,  ii,  456 ;  Le  Radium, 
1909,  6,  50).  F.  S. 

Disengagement  of  Emanation  from  Radium  Salts. 
L.  KoLowRAT  {Le  Radium,  1909,  6,  321.  Compare  Abstr.,  1907,  ii, 
729). — The  paper  is  devoted  to  a  detailed  reconsideration  of  many  of 
the  points  previously  discussed.  The  anomaly  encountered,  in  that 
the  disengagement  of  emanation  from  radiferous  barium  chloride 
decreases  with  rise  of  temperature  from  830°  to  a  minumum  at  920°, 
and  then  increases  again  quickly  to  the  m.  p.  at  about  950°,  is  probably 
explained  by  Plato's  observation  of  the  existence  of  two  forms  of  barium 
chloride  with  transformation  point  34*4°  below  the  m.  p.  (Abstr., 
1907,  ii,  239).  Similar  behaviour  of  barium  fluoride  indicates  a 
similar  polymorphic  transformation  between  1000°  and  1100°. 
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Additional  salts  studied  comprise  potassium  nitrate,  silver  chloride, 
and  caesium  nitrate.  Nineteen  series  of  experiments  have  been  made 
on  the  growth  with  time  of  the  amount  of  emanation  retained  by  the 
salts  at  varying  temperatures,  after  complete  initial  removal  of  the 
emanation  by  fusion,  both  when  the  temperature  is  maintained  and  also 
when  during  part  of  the  time  the  salt  is  not  heated.  The  results  are 
interpreted  on  the  view  that  a  definite  temperature,  different  for  differ- 
ent molecules,  exists  for  each  molecule  of  emanation  formed  within  the 
salt,  below  which  it  is  retained.  The  amount  of  emanation  retained  at 
any  temperature  is  the  sum  of  all  the  molecules  the  temperatures  of 
disengagement  of  which  are  above  that  temperature.  No  evidence  of 
any  want  of  homogeneity  of  the  emanation  disengaged  at  different 
temperatures  was  obtained  (compare  Rutherford,  Abstr.,  1909,  ii, 
457  ;  Debierne,  ibid.,  534).  F.  S. 

Nature  of  the  lonisation  of  a  Molecule  by  an  a-Particle. 
R  D.  Kleeman  {Proc.  Roy.  Soc,  1910,  83,  A,  195— 199).— If  the 
energy  of  ionisation  is  derived  from  the  kinetic  energy  of  the  a-particle, 
the  electrons  ejected  from  molecules  should  on  the  whole  possess  a 
a  motion  in  the  direction  of  the  a-particles.  In  the  experiment 
designed  to  test  this,  a-particles  from  a  plate  covered  with  polonium 
were  passed  through  a  very  thin  aluminium  foil,  and  fell  on  a  parallel 
aluminium  plate  in  hydrogen  and  also  in  air  at  a  low  pressure.  If 
the  emergent  electrons  from  the  foil  are  more  numerous  than  the 
incident  electrons  from  the  plate,  when  an  electric  field  is  applied 
between  the  foil  and  plate,  the  current  should  be  larger  with  the 
foil  negative  than  vice  versa,  and  this  difference  should  be  the  more 
marked  as  the  potentials  are  increased.  Experiments  in  hydtogen  at 
0"8  mm.  pressure  show  a  well  marked  difference,  increasing  rapidly  as 
the  voltage  is  increased  above  the  point  at  which  the  expelled 
electrons  acquire  suflacient  velocity  to  ionise  by  collision.  The  experi- 
ments support  the  view  that  the  energy  of  ionisation  is  derived  from 
the  ionising  agency,  not  by  "  trigger  "  action,  from  an  internal  store 
in  the  molecule  ionised.  F.  S. 

The  Number  of  a-Particles  Expelled  from  the  Actinium  and 
Thorium  Emanations.  H.  Geiger  and  E.  Marsben  {Physikal. 
Zeitsch.,  1910,  11,  7—11.  Compare  Bronson,  Abstr.,  1908,  ii,  792).— 
By  a  further  development  of  the  method  of  counting  a-particles  by  the 
scintillations  produced  in  zinc  sulphide,  interesting  confirmation  and 
extension  have  been  obtained  of  Bronson's  conclusion  that  the  thorium 
emanation  must  give  at  least  four  a-particles  and  the  actinium 
emanation  at  least  two  a-particles  on  disintegration.  The  number  of 
scintillations  produced  by  the  emanation  and  active  deposit  together 
in  equilibrium  and  by  the  active  deposit  alone,  after  the  supply  of 
emanation  has  been  stopped  and  the  emanation  allowed  to  decay,  is 
as  3  to  1  both  for  thorium  and  actinium,  showing  that  the  emanation 
produces  twice  the  number  of  a-particles  produced  by  the  active  deposit. 
The  thorium  active  deposit  is  known  to  produce  two  a-particles. 
[A  similar  conclusion  in  the  case  of  the  actinium  active  deposit 
(compare  Blanquies,  Abstr.,  1909,  ii,  634)  is  not  referred  to.] 
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Emanation  was  allowed  to  diffuse  between  two  parallel  zinc  sulphide 
screens  placed  close  together,  film  side  inwards,  and  the  number  of 
scintillations  on  exactly  opposite  portions  of  the  two  screens  counted 
simultaneously  by  two  observers  with  two  microscopes.  For  actinium 
emanation  a  very  large  proportion  of  the  scintillations,  up  to  66%, 
occurred  in  pairs,  showing  that  two  particles  are  expelled  simultan- 
eously or  a  least  with  less  than  0*1  second  between  them.  With 
radium  emanation  and  active  deposit  in  equilibrium,  only  2  to  4%  of 
pairs  was  observed.  For  thorium  emanation  it  was  established  that 
the  four  a-particles  expelled  were  not  simultaneous.  A  large  number 
of  cases  of  successive  scintillations  in  similar  parts  of  the  field 
were  observed,  with  a  time  interval  between  the  two  scintillations 
from  half  a  second  to  an  unmeasurably  short  time.  This  occurred 
even  when  extremely  few  scintillations  were  produced.  The  existence 
of  at  least  one  short-lived  a-ray  product  in  the  thorium  series, 
with  a  period  of  average  life  of  about  0'2  second,  is  indicated,  but  full 
elucidation  of  this  case  is  not  yet  arrived  at.  F.  S. 

The  Absorption  of  Cathode  Rays  of  Different  Velocity  in 
Helium.  James  Robinson  {Physikal.  Zeitsch.,  1910,  11,  11 — 13). — 
The  cathode  rays  obtained  by  the  action  of  ultra-violet  light  on  a 
negatively  charged  plate  were  employed.  The  velocity  of  the  rays 
was  varied  by  varying  the  charge  on  the  plate.  With  decreasing 
velocity  of  cathode  rays  the  absorption  by  gases  attains  a  maximum. 
In  hydrogen  the  maximum  is  reached  more  suddenly  and  at  lower 
velocity  than  in  other  gases.  In  helium,  the  absorption  with 
decreasing  velocity  increases  at  first  only  very  slowly  down  to  far 
smaller  velocities  than  for  other  gases.  The  absorption  then  rises 
with  great  abruptness  to  the  maximum.  Helium  thus  resembles 
hydrogen,  but  the  peculiarities  shown  by  the  latter  gas  are  even  more 
marked  in  helium.  F.  S. 

Contact  Electrification.  Albert  Grumbach  (Compt.  rend.,  1909, 
149,  846 — 848.  Compare  Gouy,  Abstr.,  1906,  ii,  652).— According  to 
Helmholtz  the  contact  potential  of  a  liquid  with  glass  is  proportional  to 
pPjrjE,  where  E  is  the  E.M.F.  acquired  by  the  liquid  of  viscosity  t)  and 
resistivity  p  in  passing  through  a  glass  capillary  tube  under  pressure  P. 

The  author  finds  that  in  a  iV/1000-solution  of  potjvssium  chloride  in 
water  E,  is  strictly  proportional  to  P.  The  addition  of  5'6%  of  phenol 
to  the  solution  increases  the  viscosity  -q  in  the  ratio  1  :  1'09,  but  does 
not  alter  the  conductivity.  The  capillary  E.M.F.,  however,  undergoes 
a  marked  reduction.  In  two  series  of  experiments  the  addition  of 
phenol  altered  the  contact  potential  in  the  ratios  1  :  0*80  and  1  :  0*78 
respectively.  R.  J.  C. 

Dielectric  Properties  of  the  Elements.  Dimitbi  K.  Dobroserdoff 
(/.  Rust.  Phys.  Chem.^  Soc,  1909,  41,  1164— 1171).— As  usually 
determined,  the  dielectric  capacity  K  refers  to  large  wave-lengths,  and 
the  index  of  refraction,  n,  to  very  small  wave-lengths,  and,  in  order  to 
test  Maxwell's  law,  n^  —  K,  it  is  necessary  to  obtain  values  of  n  and  K 
referring  to  comparable  conditions.     The  value  n^  of  n  for  very  large 
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wave-lengths  may  be  calculated  by  means  of  Cauchy's  formula, 
n  =  A  +  £X.~^  +  CX~^,  where  tIqq  =A.  But  this  process  of  extrapolation 
gives  results  agreeing  with  the  experimental  values  only  when  A.  varies 
within  narrow  limits,  so  that  the  values  of  n^  thus  obtained  must 
necessarily  be  somewhat  inaccurate,  and  it  is  found  that  w^^q  and  JP 
have  identical  values  only  in  exceptional  cases. 

A  list  is  given  of  the  values  of  tc^qq  and  K  for  such  elements  as 
have  been  previously  investigated,  and  in  all  cases  the  differences 
between  the  two  are  considerably  less  than  those  observed  for  complex 
liquids  and  solids.  These  results  confirm  Schmidt's  view  [Ann.  Physik, 
1902,  [iv],  9,  919)  that,  in  the  elements,  the  molecules  have  an 
especially  simple  structure. 

The  dielectric  constants  of  the  non-metals  increase  with  the  valency 
in  any  horizontal  row  of  the  periodic  system  and  with  the  atomic 
weight  in  any  vertical  column.  For  helium,  w=l'0000375  or 
%2=1  000075,  whilst  K  has  the  value  1-000074.  For  the  other  rare 
gases  of  the  atmosphere,  the  calculated  values  of  K  {n^)  show  a 
continuous  increase  with  the  atomic  weight.  Determinations  of  the 
dielectric  constants  of  the  metals  are  insufficient  in  number  to  allow  of 
any  similar  regularity  being  observed.  T.  H.  P. 

Quantitative  Relations  between  the  Dielectric  Constants 
and  other  Properties  of  Substances.  Dimitri  K.  Dobroserdoff 
(/.  Russ.  Phys.  Chem.  Soc,  1909,  41,  1385— 1406).— The  author  has 
investigated  the  validity  of  various  relations  between  the  dielectric 
constant  and  other  physical  constants  which  have  been  suggested  by 
various  investigators.  It  was  shown  by  Obach  (Abstr.,  1892,  158) 
that  for  the  members  of  certain  homologous  series  of  organic 
compounds,  proportionality  exists  between  the  dielectric  constant  and 
the  latent  heat  of  evaporation,  or  p/K  =  const.,  the  actual  magnitude 
of  the  ratio  being  different  for  different  series.  The  author  has 
calculated  the  value  of  the  ratio  for  organic  compounds  belonging  to 
nine  homologous  series,  the  mean  and  limiting  values  found  being  as 
follows:  (1)  propionic  esters,  15-20  (14-84 — 15-39);  (2)  butyric  esters, 
15-41  (15-04—15-78) ;  (3)  valeric  esters,  15-56  (15-03— 16-27) ;  (4) 
ketones,  6-00  (4*95 — 7-1);  (5)  alkyl  derivatives  of  benzene,  STO 
(29-73—33-02);  (6)  aliphatic  acids,  39*55  (39-06—40-05) ;  (7)  nitriles, 
5-65  (4-7- 7-31);  (8)  amines,  25-47  (25-0—26-0);  (9)  alkyl  halogen 
compounds,  6*61  (6-32 — 6-95).  The  values  obtained  by  Obach  were  : 
(10)  formic  esters,  1185  (1103— 12-78) ;  (11)  acetic  esters,  13-72 
(13-26—14-20);  (12)  ethyl  esters  of  fatty  acids,  13-34  (11-15—14-20); 
(13)  monohydric  alcohols  and  water,  7-41  (6-22 — 7-91),  the  values  for 
tsopropyl  (6-14)  and  cetyl  (9-1)  alcohols  being  of  doubtful  accuracy. 
The  mean  of  the  values  obtained  for  groups  (13),  (7),  (4),  and  (9)  is 
6-46;  for  groups  (10),  (11),  (1),  (2),  (3),  and  (12),  14-18;  for  group 
(8),  25-47  ;  for  group  (5),  31,  and  for  group  (6),  39-55,  these  numbers, 
6-46,  14-18,  25-47,  31,  and  39-55,  being  approximately  in  the  ratios  of 
1,  2,  4,  5,  and  6.  When  all  the  other  compounds  (inorganic  as  well) 
for  which  the  values  of  p  and  A"  are  known  are  included,  the  values 
of  the  constant  have  the  approximate  proportionate  magnitudes : 
0-5:1:2:3:4:5:6.    The  chemical  nature  of  any  particular  compound 
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seems  to  have  no  appreciable  influence  in  determining  to  which 
group  it  belongs,  members  of  one  group  being  compounds  completely 
different  as  regards  their  chemical  characters. 

The  relationship  between  dielectric  constant  and  chemical  constitu- 
tion of  a  dielectric  given  by  Thwing  (Abstr.,  1894,  ii,  374),  and 
expressed  by  the  equation  :  K  =  d{a^K^  +  a^^K^  +  .  .  .)/M  (where  d  is  the 
density,  and  M  the  molecular  weight  of  the  compound,  a^,a^  .  .  .  the 
atoms  or  atomic  groups  of  the  same  kind  composing  the  molecule,  and 
K^,K„  ....  the  dielectric  constants  of  the  atoms  or  gi-oups),  is  not 
confirmed  by  the  experimental  numbers  collected  by  the  author. 

The  relation  discovered  by  Lang  (Abstr.,  1896,  ii,  144)  for  ^ases, 
namely,  {K -  l)10V'S'=const.  =  123(116— 145)  {S  being  the  sum  of  the 
valencies  of  the  atoms  constituting  the  molecule  of  the  gas),  holds 
only,  as  far  as  can  be  ascertained,  at  0°  and  760  mm.  pressure  tor  the 
six  gases  obeying  Maxwell's  law,  K=v^.  T.  H.  P. 

The  Conductivity  of  Mixtures  of  Dilute  Solutions.  J.  A. 
Gardiner  {Trans.  Roy.  Soc.  Canada,  1908,  [iii],  2,  iii,  37 — 52). — Burton 
has  recently  shown  that  a  fall  in  the  conductivity  of  the  solution 
occurs  when  dilute  hydrochloric  acid  is  added  to  a  colloidal  solution  of 
silver  or  to  a  dilute  solution  of  silver  nitrate.  If  the  ordinary  law  of 
electrolysis  were  followed,  a  rise  in  the  conductivity  should  occur. 

The  author's  experiments  show  that  as  a  ^A'/l^'^OO  solution  of 
hydrogen  chloride  is  added  to  water,  there  is,  at  first,  very  little 
change  in  the  conductivity  of  the  solution,  but  as  the  acid  solution 
becomes  more  concentrated,  the  conductivity  gradually  increases.  On 
the  addition  of  hydrochloric  acid  to  silver  nitrate  of  various  dilutions, 
a  drop  in  the  conductivity  was  observed.  When,  however,  a 
39*5  X  10"'  normal  silver  nitrate  solution  was  reached,  this  effect 
disappeared.  A  similar  drop  in  the  conductivity  was  observed  when 
;i  dilute  nitric  acid  solution  was  added  to  a  dilute  silver  chloride 
solution.  The  conductivity  of  a  silver  nitrate  solution  steadily 
increased  with  the  concentration. 

It  is  suggested  that  the  abnormalities  here  recorded  may  be  due  to  : 

I)    the   absorption  of    hydrogen   by   the    platinum    electrodes;    (2) 

he  hydrogen  ion  attracting  to  itself  the  neutral  silver  chloride,  and 

•<  coming  loaded  so  that  its  mobility  falls  below  that  of  the  silver  ion 

which  it  displaces.  E.  J.  R. 

Cadmium  Chloride  Concentration  Cells.  Eugen  von  Bikok 
iind  B.  P.  Aphanassieff  {J.  liuss.  Phys.  Chein.  <Soc.,  1909,  41, 
1175 — 1182). — The  authors  have  measured  the  E.M.F.  of  cadmium 
chloride  concentration  cells  with  and  without  transport  of  the  cation. 
In  the  first  case,  silver  chloride  electrodes  prepared  by  Jahn's  method 
wore  used,  and  one  of  the  solutions  had  the  same  concentration  and 
the  other  different  concentrations  for  the  different  cells.  The  curve 
'  onnecting  the  log.  of  the  number  of  grams  of  Fait  per  1  gram  of 
vater  in  the  variable  solution  with  the  E.M.F.,  calculated  for 
1  equivalent  of  salt  per  litre  in  the  constant  solution,  exhibits  a 
spread-out  maximum  for  solutions  containing  6 — 8  equivalents  of  sivlt. 
This   maximum  corresponds  with   solutions  in  which  the  transport 
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number  of  the  cation  is  zero.  A  line  drawn  parallel  to  the  axis  of  log. 
concentrations  cuts  the  curve  in  two  concentrations,  which  would  give 
a  cell  having  a  zero  E.M.F.,  although  diffusion  would  occur.  If  the 
concentrations  of  the  two  solutions  are  below  the  maximum  point  on 
the  curve,  the  positive  electricity  is  directed  from  the  more  con- 
centrated to  the  more  dilute  solution ;  that  is,  with  the  diffusion 
current,  whilst  if  the  concentrations  are  greater  than  the  maximum, 
the  reverse  is  the  case. 

With  cells  without  transport,  the  curve  connecting  E.M.F.  and  log. 
of  the  concentration  is  approximately  linear  for  solutions  containing 
1 — 3  equivalents  of  cadmium  chloride,  but  for  higher  concentrations 
it  becomes  more  complex.  The  curve  does  not,  however,  show  any  of 
the  peculiar  bends  observed  by  Godlewski  (Abstr.,  1902,  ii,  445), 
whose  observations  are  inaccurate,  owing  to  irreversible  processes  at 
the  electrodes  of  which  he  took  no  account. 

The  transport  numbers  for  the  anion  and  cation  are  calculated,  the 
values  for  the  former  agreeing  well  with  those  obtained  by  Hittorf's 
method  (compare  Abstr.,  1908,  ii,  145,  250).  Concentration  cells  with 
concentrated  solutions  hence  show  the  same  diffusion  phenomena  as 
are  observed  in  those  with  dilute  solutions,  and  Nernst's  theory  of 
diffusion  of  electrolytes  is  justified  as  well  for  concentrated  as  for 
dilute  solutions  (loc.  cit.).  T.  H.  P. 

Rapid  Formation  of  Positive  Lead  Accumulator  Plates. 
Gerhard  Just,  Paul  Askenasy,  and  B.  Mitrofanoff  (Zeitsch.  Elektro- 
chem.,  1909,  15,  872 — 892). — The  effect  of  repeatedly  charging  and 
discharging  lead  plates  immersed  in  sulphuric  acid  and  in  mixtures  of 
sulphuric  and  nitric  acids  is  investigated.  In  presence  of  nitric  acid 
the  attack  on  the  plates  is  much  more  rapid,  lead  sulphate  being  first 
formed.  This  is  subsequently  oxidised  to. lead  peroxide.  With 
smooth  plates,  however,  it  appears  to  be  impossible  to  obtain  a 
sufficiently  adherent,  coating  of  lead  peroxide ;  with  plates  built  up  of  a 
large  number  of  small  lead  sheets,  so  as  to  give  a  large  surface,  good 
results  were  obtained.  In  the  solutions  containing  nitric  acid,  lead 
nitrate  is  formed  at  the  anode,  and  this  is  converted  into  lead  sulphate 
at  some  distance  from  the  surface  of  the  plate.  This  distance 
increases  as  the  concentration  of  the  nitric  acid  increases  and  that  of 
the  sulphuric  acid  diminishes.  When  it  is  sufficiently  small,  an 
adherent  deposit  is  obtained ;  when  it  is  greater  a  loose  deposit  is 
formed,  and  when  it  is  greater  still,  a  precipitate  of  lead  sulphate  is 
produced  in  the  solution.  A  solution  containing  30  grams  of 
potassium  nitrate  and  218  grams  of  sulphuric  acid  per  litre  appears 
to  give  the  best  results.  T.  E. 

Volatilisation  of  Cathodes.  VI.  Volkmar  Kohlsch Otter 
{ZeAtsch.  Ekktrochem.,  1909,  15,  930— 937).— In  reply  to  the 
criticism  of  Starck  and  Fischer  (Abstr.,  1909,  ii,  718),  the  author 
says  that  between  the  value  of  the  cathode  fall  of  potential  at  which 
volatilisation  begins  and  the  higher  value  at  which  it  ceases  to 
increase  proportionally  to  the  cathode  fall,  the  volatilisation  is  quite  a 
definite  reproducible  quantity ;  the  relation  of  the  quantity  volatilised 
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to  the  atomic  weight  of  the  metal  is  too  striking  to  be  regarded  as 
accidental.  He  inclines  to  regard  Starck's  theory  of  the  phenomena 
as  a  distinct  advance. 

New  experiments  with  gold  and  platinum  in  oxygen  and  with 
platinum  in  air  are  described.  Satisfactory  measurements  could  not 
be  made  in  these  gases  with  other  metals,  because  they  react  with  the 
gas  in  circumstances  which  cannot  be  controlled.  The  chemical 
reaction  causes  the  discharge  to  become  intermittent,  which  is 
indicated  by  a  telephone  in  the  circuit.  In  oxygen  the  regular 
volatilisation  is  observed  between  440  and  1200  volts  cathode  fall  for 
gold  and  between  500  and  900  volts  for  platinum.  T.  E. 

Electrode  for  Determining  the  Concentration  of  the  CO3" 
Ion  and  the  Condition  of  Silver  Carbonate  in  Solution.  James 
F.  Spenceb  and  Margaket  Le  Pla  {Zeitsch.  anorg.  Chem.,  1909,  65, 
10 — 15). — Pure  silver  carbonate  is  best  prepared  by  adding  a  dilute 
Solution  of  sodium  hydrogen  carbonate  to  a  concentrated  solution  of 
silver  nitrate,  stirring  continuously.  A  silvered  platinum  wire,  covered 
with  the  freshly  precipitated  carbonate,  has  a  constant  potential. 
With  pure  sodium  carbonate  solution  as  the  electrolyte,  the  value 
Ag.AggCOj.iV/ 1-003"=  +07545  volt  is  found,  and  the  concentration 
of  the  CO3"  ion,  c',  is  found  in  any  solution  by  the  relition  €  =  0"7545 
-  0029  log.  c.  The  solubility  of  silver  carbonate  in  water  at  25° 
is  thus  found  tobel*16xlO~^  mol.  per  litre  (compare  Abegj?  and  Cox, 
Abstr.,  1904,  ii,  256),  and  the  salt  is  almost  completely  hydrolysed. 

C.  H.  D. 

Investigation  of  Electrolysis  with  the  Ultramicroscope. 
J.  J.  KossoNOOOFF  {Physikal.  Zeitsch.,  1909,  10,  976— 986).— An 
arrangement  is  described  by  means  of  which  the  author  has  applied 
the  ultramicroscope  to  the  examination  of  solutions  through  which  an 
electric  current  is  passed.  When  a  current  is  started  through  a 
solution  of  silver  nitrate  or  copper  sulphate,  a  very  considerable 
increase  in  the  number  of  bright  points  in  the  field  of  view  of  the 
ultramicrosoope  is  at  once  observed.  The  view  is  put  forward  that 
these  are  associated  with  the  ionic  carriers  of  the  electric  current. 
In  support  of  this  it  is  found  that  ultramicroscopic  effects  of  a  special 
kind  are  observed  when  the  potential  difference  between  the  electrodes 
i«  raised  to  that  which  corresponds  with  the  tension  of  decomposition. 
!:  1  the  case  of  the  above-mentioned  solutions,  the  attainment  of  the 
critical  potential  difference  is  accompanied  by  a  very  special  dis- 
tribution of  the  bright  points  in  the  neighbourhood  of  the  cathode. 
At  a  short  distance  from  this  electrode,  and  parallel  to  it,  a  zone  can 
be  distinguished  in  which  the  bright  points  are  very  closely  crowded 
together.  Between  this  special  zone  and  the  electrode  itself  is  a  region 
which  is  almost  entirely  free  from  bright  points.  This  is  supposed  to 
correspond  with  the  dark  cathode  space  in  gaseous  discharge.  The 
appearance  of  this  effect  at  a  particular  voltage  affords  an  optical 
method  of  determining  decomposition  tensions. 

Similar  effects  have  also  been  observed  at  the  anode  in  other  ca-ses. 

11.  M    I). 
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Electrolytic  Oxidation  of  Ammonium  Carbonate.  Fritz 
Fighter  and  Hans  Kappeler  {Zeitsch.  Elektrochem.,  1909,  15, 
937 — 943.  Compare  Brochet  and  Boiteau,  Abstr.,  1909,  ii,  657). — 
A  solution  of  ammonium  carbonate  containing  3'669  gram-molecules 
of  ammonia  and  2*494  molecules  of  carbon  dioxide  per  litre  was 
electrolysed  between  platinum  electrodes  at  temperatures  from  20°  to  60° 
and  with  anodic  current  densities  between  0*027  and  0*731  amperes 
per  sq.  em.  Ammonium  nitrate  is  the  principal  product ;  neither 
carbamide  nor  nitrite  could  be  detected.  The  experiments  were 
always  stopped  when  a  comparatively  small  quantity  of  the  ammonium 
carbonate  was  oxidised.  The  gases  evolved  contained  carbon  dioxide, 
ammonia,  oxygen,  and  hydrogen  ;  nitrogen  was  not  found.  In  an 
open  vessel  the  yield  increases  with  the  current  density  and  with  the 
temperature.  In  a  closed  vessel,  however,  very  much  worse  yields 
were  obtained  ;  this  is  due  to  the  fact  that  in  an  open  vessel  the 
solution  loses  ammonium  carbonate  rapidly,  and  dilute  solutions  give 
better  yields  than  more  concentrated  ones.  The  best  results  were 
finally  obtained  with  a  current  density  of  0*4  to  0*6  ampere  per  sq.  cm., 
a  temperature  of  50 — 60°,  and  a  solution  containing  about  2  mols.  of 
ammonia  per  litre,  the  ratio  CO3/NII3  being  0*27 ;  in  these  cir- 
cumstances the  current  efficiency  is  from  82%  to  97%.  A  solution  of 
ammonium  tetraborate  gives  very  similar  results,  T.  E. 

Electro-catalysis.  D.  Alexeeff  (/.  Russ.  Phys.  Chem.  Soc,  1909, 
41,  1155 — 1160). — By  the  electrolysis  of  ammonium  sulphate  with 
lead  peroxide  electrodes,  nitrogen,  oxygen,  and  nitrous  oxide  are 
evolved,  but  neither  nitrite  nor  nitrate  is  formed  in  the  solution. 
Hence  the  oxidation  of  the  ammonia  does  not  proceed  further  than 
the  stage  NH(0H)2,  the  anhydride  of  which  is  nitrous  oxide, 
hydroxylamine  forming  an  intermediate  oxidation  product.  The 
evolution  of  nitrogen  occurs  according  to  the  equation:  NHj'OH-H 
NH(OH)o  =  Ng -f- 3H2O.  That  the  nitrogen  and  nitrous  oxide 
developed  do  not  arise  by  the  formation  and  subsequent  decomposition 
of  ammonium  nitrite  and  nitrate  is  shown  by  experiments  on  the 
oxidation  of  hydroxylamine  {vide  infra). 

With  solutions  of  ammonium  sulphate  containing  sulphuric  acid, 
electrolysis  with  lead  peroxide  electrodes  yields  only  nitrous  oxide 
and  oxygen,  whilst  if  the  ammonium  sulphate  solution  contains 
ammonia,  pure  nitrogen  is  obtained.  In  the  latter  case,  the  form- 
ation of  NHg'OH  predominates  over  that  of  (NOH).,,  the  reaction 
2NH2-OH-f  (N0H)2  — >  2N2-f4H20  occurring  in  preference  to 
(N0H)2— >N20  4-H20. 

The  reaction  between  lead  peroxide  and  hydroxylamine  proceeds 
according  to  one  or  the  other  of  the  two  equations :  2NHg'0H  + 
Pb02  =  PbO  -t-  N2  -f  3H20and  2NH2-OH  +  2Pb02  =  2PbO  +  ^fi  +  'd^p, 
according  to  whether  the  hydroxylamine  or  the  peroxide  is  in  excess. 
In  practice,  as  is  shown  by  a  study  of  the  products  obtained  when  the 
reaction  takes  place  in  absence  of  air,  a  mixture  of  the  two  gases  is 
always  obtained  ;  the  amounts  actually  formed  in  two  cases  were  : 
(1)  22%  1^20  and  78%  Ng,  and  (2)  30%  ^,p  and  70%  N2. 

Thus,  lead  peroxide  is  a  typical  catalyst,  with  the  peculiarity  that 
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one-half  of  its  action  is  a  chemical  and  the  other  a  physical  process. 
The  formation  of  nitrogen  and  nitrous  oxide  at  lead  peroxide  electrodes 
is  hence  a  typical  electro-catalytic  process.  T.  H.  P 

Manganese,  Aluminium,  and  Copper.  Friedrich  Heusler 
and  Franz  Richarz  {Zeitsch.  anorg.  Chem.,  1909,  65,  110 — 112. 
Compare  Ross  and  Gray,  Abstr.,  1909,  ii,  859). — The  fact  that  certain 
manganese-aluminium  bronzes,  heated  above  200°  and  slowly  cooled, 
become  strongly  magnetic,  but  have  considerable  hysteresis,  has  been 
observed  previously  by  Heusler  and  by  Asteroth.  C.  H.  D. 

Magnetic  Dichroism  of  Siderite  in  Liquids.  Georges  Meslin 
{C(ympt.  rend.,  1909,  149,  855—857.  Compare  Abstr.,  1909,  ii,  529). 
— Siderite,  suspended  in  carbon  disulphide  or  aniline,  exhibits 
magnetic  dichroism  to  such  a  high  degree  that  the  phenomena  can  be 
seen  with  an  ordinary  permanent  magnet  or  the  residual  magnetism 
of  an  electromagnet.  The  suspensions  are  also  slightly  dichroic 
spontaneously. 

A  method  of  demonstrating  dichroism  by  the  optical  lantern  is 
described.  R.  J.  C. 

Magnetism  of  Solutions.  Paul  Drapier  {J.  Chim.  Phijs.,  1909, 
7,  385—404.  Compare  Pa.scal,  Abstr.,  1908,  ii,  927).— The  author 
has  examined  the  behaviour  of  a  number  of  solutions  when  placed  in 
a  flat,  vertical  cell  between  the  pointed  poles  of  a  powerful  electro- 
magnet. If  the  liquid  has  paramagnetic  properties,  it  tends  to  move 
radially  in  a  plane  perpendicular  to  the  lines  of  force,  and  thus  forms 
a  tumulus  or  convexity  at  the  surface.  This  convexity  is  much 
accentuated  in  aqueous  solutions  when  the  surface-tension  is  lowered 
by  adding  a  layer  of  ether  or  benzene. 

An  aqueous  solution  of  ferric  alum  or  ferric  chloride  shows  a 
convexity  even  when  only  1%  of  ferric  salt  is  present,  but  a  solution 
of  the  same  concenti-ation  in  ether  is  unaffected. 

Ferric  ammonium  oxalate  is  but  slightly  affected,  and  colloidal  ferric 
hydroxide,  potassium  ferrocyanide,  and  potassium  ferricyanide  are 
unaffected. 

If    a  solution    of   ferric  chloride   in    ether   is  floated  on    water,   a 

striated  layer  is  produced,  which,  in  the  field,  bends  downwards  into 

lie  water,  the  striae  being  displaced  horizontally.     Displacements  are 

•  Iso  observable    if    precipitated  ferric    hydroxide  or  air  bubbles  are 

suspended  in  the  piramagnetic  fluid. 

Dilute  manganese  sulphate  gives  a  marked  convexity,  but  potassium 
permanganate  none.  When  ether  is  poured  on  the  latter  solution  an 
intermediate  layer  is  formed,  containing  ether,  water,  manganese 
sulphate,  and  precipitated  manganese  dioxide,  which  is  extremely 
sensitive  to  the  magnetic  field,  owing  to  manganese  sulphate  and, 
perhaps,  to  free  oxygen  occluded  in  the  precipitate. 

Cobalt  and  nickel  hydroxides  precipitated  by  ammonia  are  also 
very  sensitive  to  the  magnetic  field. 

Chromium    sulphate,  cobaltous    chloride,    and   nickel    nitrate  are 


ii.    100  ABSTRACTS   OF   CHEMICAL   PAPERS. 

paramagnetic ;  potassium  dichromate,  potassium  cobalticyanide, 
titanium  sulphate,  and  platinum  chloride  are  not. 

The  author's  observations  confirm  the  conclusion  arrived  at  by 
Pascal  by  a  different  method,  that  as  a  magnetic  metal  becomes  more 
and  more  removed  from  its  normal  (ionised)  state,  it  loses  its  para- 
magnetism. 

The  magnetic  capillary  rise  of  solutions  of  ferric  alum  and  ferric 
chloride  of  5,  7^,  and  10%  strengths  was  investigated.  On  increasing 
and  decreasing  the  exciting  currents  between  0  and  10  amperes, 
marked  hysteresis  was  found  in  the  capillary  rise,  apart  from  the 
usual  hysteresis  of  the  magnet.  This  effect  is  supposed  by  the  author 
to  be  true  liquid  hysteresis,  R.  J.  C. 

Use  of  the  Magnetic  Field  as  a  means  of  Determining  Con- 
stitution in  Organic  Chemistry.  II.  and  III.  Paul  Pascal 
{Bull.  Soc.  chim.,  1909,  [iv],5,  1110—1118;  1910,7,  17—28.  Compare 
Abstr.,  1909,  ii,  487,  788,  859).— Part  of  this  work  has  been  published 
already.  From  comparisons  of  the  magnetic  susceptibility  of  oxygen 
in  a  series  of  oxygenated  carbon  compounds,  the  conclusion  is  drawn 
that  the  value  is  -  48  x  10"''^  where  oxygen  is  joined  to  two  different 
carbon  atoms,  —35x10"''  where  it  is  doubly  linked  to  a  carbon 
atom,  the  latter  being  itself  joined  to  two  oxygen  atoms  (as  in 
carboxylic  acids),  and  -Hl8xlU~'^  where  a  single  oxygen  atom  is 
doubly  linked  to  carbon  (as  in  aldehydes  and  ketones).  A  compara- 
tive list  of  (1)  experimental,  molecular,  magnetic  susceptibilities,  and 
of  (2)  values  calculated  from  the  data  given  above,  shows  close  con- 
cordance. The  application  of  these  rules  to  the  case  of  paraldehyde 
lends  support  to  the  Kekule  formula  for  this  substance. 

Apart  from  the  above  effect  due  to  the  method  of  linking  of  oxygen, 
the  value  of  the  magnetic  susceptibility  of  the  latter  is  also  influenced 
by  the  general  structure  of  the  rest  of  the  molecule,  and  especially  by 
the  presence  of  (1)  tertiary  or  quaternary  carbon  atoms,  (2)  double 
linkings.  The  first  of  these  effects  is  marked  when  the  disturbing 
atom  is  in  position  a  or  y,  and  more  so  in  positions  S  and  c,  but  is 
very  small  in  ji,  ^,  or  tj,  and  ceases  beyond  position  6.  The  presence  of 
a  double  linkage  shows  itself  in  an  analogous  manner,  and  a  table  of 
corrections  for  the  effect  of  double  linkings  in  several  positions  is 
given. 

The  second  group  of  conclusions  lends  support  to  Bayer's  strain 
hypothesis,  provided  the  carbon  chain  is  regarded  as  having  a  roughly 
spiral  form. 

Tlie  influence  of  the  hexamethylene  nucleus  on  the  magnetic  suscep- 
tibility is  estimated  at  -f-SlxlO"''^,  and  with  this  correction  the 
calculated  value  for  cineol,  according  to  Briihl  and  Wallach's  formula, 
agrees  with  that  determined  experimentally. 

Sulphur  has  the  value  -  156  x  10"^,  and  retains  this  in  most  of  its 
organic  derivatives,  but  in  thioacetic  acid  the  atomic  susceptibility  of 
the  oxygen  atom  is  -  15  x  10"'^,  as  against  -  35  x  10"'''  for  the  same 
oxygen  atom  in  acetic  acid,  the  greater  effect  in  the  former  case  being 
due  to  the  presence  of  the  sulphur  atom. 

The  normal  value  for  nitrogen  is  -  58  x  10"^,  but  in  a  cyanogen  group. 


GENERAL  AND   PHYSICAL  CHEMISTRt.  ii.    101 

or  where  nitrogen  is  directly  attached  to  a  benzene  nucleus,  the  value 
becomes  -  48  x  lO-'.  In  closed  chains  containing  carbon  and  nitrogen, 
the  latter  has  the  same  value  as  in  aromatic  amines,  and  for  purposes  of 
calculation,  the  value  for  one  CH.,  (or  CH)  group  is  replaced  by  that 
for  NH  (or  N),  with  the  usual  total  correction  for  the  influence  of  the 
nucleus.     This  rule  is  not  applicable  in  the  case  of  pyridine. 

T.  A.  H. 

Thermometers  as  Thermo  -  regulators.  Erhard  Glaser 
(Biochem.  Zeitsch.,  1909, 23,  5 — 9). — Into  the  thermometer  which  is  used 
as  thermo-regulator,  platinum  wires  are  fused  at  certain  definite  points 
corresponding  with  temperatures  the  constancy  of  which  it  is  desired 
to  maintain.  The  lowest  platinum  wire  is  always  in  contact  with  the 
mercury  when  the  thermometer  is  immersed  in  the  apparatus,  the 
temperature  of  which  is  to  be  regulated.  By  means  of  this  and 
another  platinum  wire,  corresponding  with  the  temperature  which  is 
to  be  maintained  in  the  thermostat,  an  electric  circuit  is  made  with  a 
coil,  in  which  is  immersed  a  Hahn  regulator.  As  soon  as  the  mercury 
reaches  the  higher  point  and  the  circuit  is  closed,  an  iron  core  in  the 
Hahn  regulator  is  drawn  down  by  the  current  and  shuts  off  the  supply 
of  gas  to  the  burner  heating  the  thermostat.  As  the  latter  cools, 
the  gas  is  automatically  lighted  again  by  means  of  a  by-pass.  The 
apparatus  is  figured  in  the  paper.  S.  B.  S. 

Krafft's  Boiling  -  point  Estimations  and  his  Theory  of 
Volatilisation.  C.  vox  Kecuenberg  {J.  j)r.  Chem.,  1909,  [ii],  80, 
547 — 555.  Compare  Abstr.,  1909,  ii,  544). — Largely  polemical  in 
reply  to  Krafft  (Abstr.,  1909,  ii,  969,  and  Hansen,  ibid.,  969).  It  is 
pointed  out  that  the  expression  used  by  Krafft,  b.  p./O  mm.,  is  a 
contradiction,  as  if  sufficient  vapour  is  present  for  the  temperature 
to  be  determined  there  must  be  a  vapour  pressure.  The  effects  which 
are  attributed  by  Krafft  to  the  influence  of  gravity  are  regarded 
by  the  author  as  due  to  the  condensation  of  vapour  by  external  cooling. 

J.  J.  S. 

Preparation  of  a  Mixture  of  Constant  Boiling  -  point  and 
Maximum  Vapour  Pressure  by  Distillation.  D.  D.  Gadaski.n 
and  A.  E.  Makovetzki  {J.  Ritss.  Phys.  Cli&m.  iSoc,  1009,  41, 
1160 — 1163). — The  authors  describe  experiments  on  the  distillation  of 
various  aqueous  solutions  of  the  ether  of  methylene  glycol  under 
ordinary  and  reduced  pressure  (compare  Abstr.,  1908,  i,  753  ;  1909, 
ii,  215).  The  results  obtained  are  discussed  by  Ma  ovetzki  (see 
following  extract).  T.  11.  P. 

Determination  of  the  Composition  of  Constant  Boiling-point 
Mixtures  having  Maximum  Vapour  Pressures  and  their 
Quantitative  Separation  by  Distillation.  A.  E.  Makovetzki 
{J.  Rtiss.  I'hys.  Ckein.  Soc,  1909,  41,  1171  — 1175.  Compare  preceding 
abstract). — The  author  adduces  further  evidence  in  support  of  his  view 
'  liat  a  binary  liquid  mixture,  for  which  a  maximum  or  minimum  vapour 
pressure  e.vists,  may  be  regarded  as  consisting  of  two  components,  one 
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oeing  the  mixture  of  maximal  or  minimal  vapour  pressure,  and  the  other 
the  component  present  in  excess.  By  means  of  aqueous  solutions  of 
the  ether  of  ethylene  glycol,  it  is  shown  that  the  mixture  of  maximum 
vapour  pressure  can  be  separated  quantitatively  by  one  distillation 
in  a  suitable  fractionating  apparatus.  The  quantity  and  composition 
of  the  mixture  with  maximum  vapour  pressure  are  not  altered  by  the 
addition  to  the  solution  of  a  nou-volatile  substance  which  effects  the 
separation  of  the  liquid  into  layers,  but  does  not  give  a  solid  phase. 

T.  H.  P. 

An  Electrical  Apparatus  for  the  Direct  Determination  of 
the  "Water  Value  of  a  Calorimeter.  W.  SwiETOSt-AWSKi  {Bull. 
Acad.  Sci.  Cracow,  1909,  548 — 555). — The  principle  of  the  method 
consists  in  using  two  calorimeters,  which  are  heated  by  means  of  an 
electric  curi-ent.  The  one  calorimeter  (chief  calorimeter)  is  filled  with 
the  solution  the  water  value  of  which  is  required,  and  the  other  (water 
calorimeter)  with  water.  The  heating  is  accomplished  by  means  of  a 
platinum  wire  spiral,  which  is  fused  in  between  two  concentric  layers 
of  glass.  The  two  vessels  are  of  the  same  construction.  The  heat 
coefficient  a  is  calculated  from  the  formula  : 

a  =  Ari(500  +  cj  +  Ci')/Ar2(500  +  C2  +  c/), 
where  A7\  and  Al'g  denote  the  increases  in  temperature,  c^  and  c^  the 
water  values  of  the  calorimeter  with  stirrer  and  thermometer,  c^'  and 
Cg'   the    water    values    of    the    heating    apparatus,    and     where    each 
calorimeter  contains  500  grams  of  water. 

The  sp.  heat  K  of  any  liquid  can  then  be  calculated  from  the 
equation  K=a^TJ^2\,  where  the  increases  in  temperature  of  the 
two  calorimeters  are  A2\  and  A2'^.  J.  J.  S. 

Atomic  Volume  of  Allotropic  Modifications  at  Very  Low 
Temperatures.  Eknst  Coiien  and  J.  Olie,  jun.*  {Froc.  K.  Akad. 
Wttensch.  Amsterdam,  1909,  12,  437 — 445). — In  order  to  obtain 
information  relating  to  the  densities  of  allotropic  modifications  at 
absolute  zero,  measurements  of  the  densities  of  diamond  and  graphite 
and  of  white  and  grey  tin  were  made  at  a  series  of  tempei*atures  by  a 
dilatometric  method.  The  graphite  was  subjected  to  pressures  of 
1000  to  5000  atmospheres  until  the  sp.  gr.  remained  constant  after 
repeated  compression.  The  ratios  of  the  specific  gravities  of  diamond 
and  graphite  were  found  to  be  1'585,  1-583,  and  1-582  at  18°,  -  38°, 
and  -164°  respectively;  those  of  white  and  grey  tin,  1*266  and 
1-274  at  78°  and  -164°.  These  numbers  indicate  that  the  specific 
volumes  of  the  allotropic  forms  do  not  converge  as  the  temperature 
falls.  H.  M.  D. 

Associated  Liquids.  W.  A.  Kurbatoff  and  G.  G.  Elis^eff 
{J.  Russ.  Phys.  Chem.  Soc,  1909,  41,  1422—1425.  Compare  Abstr., 
1909,  ii,  117,  120). — In  order  to  throw  light  on  the  abnormal  values 
of  the  Kamsay-Shields  constant  given  by  certain  apparently  normal 
liquids,  the  authors  have  examined  acetic  anhydride  and  ethyl 
malonate  in  this  connexion. 

*  also  Zc'Usch.  physikal.  Uhem.,  1910,  71,  385—400. 
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Acetic  anhydride,  for  which  Trouton's  constant  has  the  high  value 
22*9,  is  stated  to  give  the  normal  value  of  the  Ramsay-Shields 
constant,  K  =  d(yM'ir^)/dt  =  2'129,  corresponding  with  a  non-associated 
liquid.  This  value  of  K  is  confirmed  by  the  authors'  measurements, 
which  give  the  mean  result,  2-12  +  3°o,  in  open  and  closed  vessels. 

A  whole  series  of  esters  are  known  which  are  normal  as  regards 
their  thermal  data  and  their  values  of  Trouton's  constant,  but  give 
abnormally  high  values  for  the  Ramsay-Shields  constant.  This  is 
also  found  to  be  the  case  with  ethyl  malonate,  which  gives  values 
of  K  varying  from  2*20  to  2'56. 

The  results  obtained  indicate  that  the  value  of  the  Ramsay-Shields 
constant  varies  for  different  homologous  series.  T.  H.  P. 

Association  of  Glycerol.  G.  G.  Eliseeff  and  W.  A.  Kukbatoff 
{J.  Ru8s.  Phys.  Chem.  Soc,  1909,  41,  1426— U27).— The  values  of  the 
Ramsay -Shields  constant  for  glycerol  at  various  temperatures  are 
as  follows:  0-63  at  35-2— 648°;  MO  at  64-8— 74-3° ;  1-50  at 
74-3— 101-4^,  and  1-20  at  101-4— 123-4°,  the  alteration  with  tempera- 
ture being  almost  identical  with  that  exhibited  in  the  case  of  ethylene 
glycol.  It  hence  appears  that  the  degree  of  association  of  glycerol  is 
not  less  than  that  of  ethylene  glycol.  These  results  give  no  reason  for 
expecting  that  the  molecule  of  sugar  is  a  simple  one.  But  if  the 
sucrose  molecules  are  associated,  as  indeed  all  molecules  containing 
hydroxyl  groups  appear  to  be,  then  the  laws  of  osmotic  pressure 
derived  from  a  study  of  sucrose  solutions  should  be  modified,  and 
there  is  exhibited  also  a  possibility  of  an  explanation  of  the  coefficient  i 
other  than  that  given  by  Arrhenius.  T.  H.  P. 

Adsorption  of  Ions.  V.  Bournat  {Compt.  rend.,  1909,  149, 
1366 — 1368). — Dilute  solutions  of  binary  electrolytes,  excluding  acids, 
have  a  higher  surface-tension  than  water ;  acids,  however,  lower  the 
-urface-tension.  The  action  of  acids  is  probably  due  to  the  accumula- 
ion  of  hydrions  in  the  superficial  layer,  giving  the  same  effect  as  in 
the  capillary  electrometer.  In  support  of  this  explanation  it  is  shown 
that  the  addition  of  a  hundredth  molecular  weight  of  potassium  ferro- 
cyanide  to  a  litre  of  ^\75-nitric  acid  increases  the  surface-tension  to  a 
considerable  extent,  whereas  when  added  to  a  ^V/o-solution  of  a  binary 
salt  the  increase  is  only  very  slight.  Perrin  has  shown  that  multi- 
valent ions  diminish  considerably  the  charge  in  a  double  layer,  that 
,  that  they  accumulate  in  the  surface  layer,  and  in  the  experiment 
aientioned  above  they  displace  the  hydrions  and  thus  raise  the  surface- 
tension. 

CJomparing  equimolecular  solutions,  the  curve  showing  the  relation 
between  the  molecular  weights  (abscissae)  of  binary  ^yllt8  and  the 
differences  in  the  surface-tension  (ordinates)  of  their  solutions  from 
that  of  water  is  a  straight  line.  Monobasic  acids  also  give  a  straight 
line  lying  below  and  parallel  to  that  for  the  salts,  the  difference  in  the 
ordinates  being  035  absolute  unit  for  ^'/lO-solutions.  Sodium  and 
potassium  hydroxide  raise  the  surface-tension  of  water,  but  not  to  the 
same  extent    as   binary   salts  ;    in   this  case,  also,  a  straight   line  ia 
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obtained,  the  difference  in  the  ordinates  being  0'25  unit.  These 
differences  are  apparently  proportional  to  the  molecular  concentrations 
of  the  solutions.  Assuming  that  the  diminution  in  the  surface-tension 
is  due  to  the  accumulation  of  ions  in  the  surface  layer,  it  is  shown 
that  the  number  (n)  of  ions  absorbed  per  unit  surface  is  given  by  the 
formula  n  —  fx.C^-,  where  c  is  the  concentration,  and  /a  is  a  constant 
depending  on  the  ion.  This  formula  is  analogous  to  the  general 
adsorption  formula  of  Freundlich.  T.  S.  P. 

Adeorptive  Power  of  Hydroxides  of  Silicon,  Aluminium,  and 
Iron.  III.  Adsorption  by  Clay.  II.  Paul  Eohland  {Zeitsch. 
anorg.  Chem.,  1909,  65,  108—109;  Biochem.  Zeitsch.,  1909,  23, 
278—280.  Compare  Abstr.,  1909,  ii,  27,  551).— A  property  of 
a  Fraustadt  clay,  the  analysis  of  which  is  given,  is  to  adsorb 
unsaturated  hydrocarbons  when  it  has  imbibed  its  maximum  quantity 
of  water.  It  is,  however,  impermeable  to  saturated  hydrocarbon.  By 
means  of  this  clay,  the  unsaturated  hydrocarbons  can  be  separated 
from  the  saturated  in  American  petroleum.  The  hydroxides  of  clays 
of  this  description  (silicon,  aluminium,  iron,  and  titanium)  can  adsorb 
organic  substances  containing  oxygen,  such  as  alcohol  and  acetone,  but 
prevent  the  diffusion  of  organic  substances,  such  as  carbon  disulphide, 
toluene,  etc.,  and  hydrocarbons  which  do  not  contain  oxygen,  with  the 
exception  of  the  unsaturated  hydrocarbons.  S.  B.  S. 

Chemical  Dynamics  and  the  Colloidal  State.  I,  II,  and 
III.  Albert  Reychler  {J.  Chim.  Phys.,  1909,  7,  362 — 368, 
497—510.  Compare  Biltz,  Abstr.,  1904,  ii,  324,  392).— The  experi- 
ments made  by  Biltz  on  the  removal  of  arsenious  acid  from  its  solution 
by  shaking  with  colloidal  ferric  hydroxide  led  to  the  conclusion  that 
the  amount  of  acid  removed  {x)  was  related  to  the  amount  remaining 
in  solution  (a  -  x)  by  the  equation  x^  =  K{a  -  x).  The  phenomena 
were  attributed  to  adsorption,  but  were  not  further  investigated 
mathematically. 

The  amounts  of  ferric  oxide  used  by  Biltz  in  all  his  experiments 
were  sufficient  to  form  a  normal  arsenite  with  1*4  grams  of  arsenious 
oxide,  whereas  the  amount  of  arsenious  oxide  actually  adsorbed  never 
exceeded  0*824  gram,  even  when  almost  four  equivalents  were  available. 
If  a  normal  arsenite  is  produced,  its  concentration  would  be  represented 
by  xjVi,  that  of  the  free  ferric  hydroxide  by  (1*4  -a;)/l*4,  and  of  the 
free  arsenious  oxide,  (a  -  a;)/3.  Assuming  that  normal  ferric  arsenite  is 
hydrolysed  in  the  usual  manner  for  a  salt  of  a  weak  acid  and  a  weak 
base,  the  equilibrium  will  be  (a;/l-4)*  =  ^3{(l-4  -  x)l\-if{a  - a;)/3,whence 
K^=^x^l{a~x)---{\'i-x). 

If,  on  the  other  hand,  only  two  of  the  basicities  of  arsenious  acid  are 
exercised,  the  constant  is  K^  =  Jx^/{a  -x)  -r-  (f  x  r4  -  x). 

It  is  shown  that  K^  satisfactorily  expresses  Biltz's  values  up  to  the 
point  where  about  one-half  of  the  theoretically  possible  arsenious  oxide  is 
combined,  and  that  above  this  K2  gives  a  constant,  pointing  to  the 
foi'mation  of  some  acid  arsenite. 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   105 

If  the  equivalent  amount  of  arsenious  oxide  in  Biltz's  experiments  is 
taken  as  "2-2  instead  of  1'4,  an  even  better  constant  (^3)  is  obtained. 
It  is  not  certain  whether  alumina  has  a  similar  afiBnity  for  arsenious 
oxide. 

The  author  suggests  that  all  so-called  adsorption  phenomena  regu- 
lated by  equations  of  the  form  ocPj{a  -x)  =  K  may  eventually  be  made 
amenable  to  the  ordinary  laws  of  chemical  dynamics. 

The  experiments  of  Freundlich  on  the  adsorption  of  various  acids, 
etc.,  by  blood-charcoal  (Abstr.,  1907,  ii,  155,  939)  can  be  considered 
as  cases  of  chemical  combination.  Since,  however,  the  basicity  of 
charcoal  is  unknown,  it  is  necessary  to  assume  that  1  gram  of  charcoal 
is  capable  of  combining  with  n-milli-equivalents  of  acid. 

TM-Grams  of  charcoal  can  therefore  combine  with  7«n-milli-molecules 
of  a  monobasic  acid.  If  x  milligram-molecules  of  acid  be  adsorbed,  the 
degree  of  saturation  of  the  charcoal  is  xjmn,  and  the  unsaturated 
charcoal  is  {mn  -  x)jinn.  If  a  is  the  initial  concentration  in  the  solu- 
tion, (a  -  x)  is  the  final  concentration.  Assuming  that  the  adsorption 
compound  is  hydrolysed  like  a  salt  of  a  weak  acid  with  a  weak  base, 
(x/mn)^  =  K^(mn  -  x)/mn  x  (a  —  x),  whence  X^  =  {xjmYI{a  -  x){n  —  x/m). 
By  choosing  a  suitable  value  for  n,  a  very  satisfactory  constant,  K^ 
can  be  obtained.     The  values  are  : 

Acetic  acid  n  =  6  ^1  =  0*043 

Propionic  acid ?i  =  5  K^  =  0-139 

Dichloroacetic  acid 71  =  6  A'i=:0"21 

Formic  acid n  =  8  ^i  =  00'20 

Butyric  acid    71  =  6  ^i  =  0-30 

Chloracetic  acid  Ji  =  4  A",  =  0  '33 

Benzoic  acid     71  =  4  A'l  =  24 

Sulphanilic  acid  71  =  5  ^i  =  0-21 

The  strong  acids,  trichloroacetic  acid  and  benzenesulphonic  acid,  do 
not  give  satisfactory  constants  ;  it  is  supposed  that  their  adsorption 
compounds  are  not  hydrolysed  according  to  the  same  law.  In  the  case  of 
dibasic  acids  with  only  one  active  valency,  K  =  (xlmY/(a  -  x){2n  -  x/m), 
whereas  if  both  valencies  be  active,  K^  =  Jjxjmf/^a  -  x)  -r-  (n  -  x/m). 

With  succinic  acid  both  valencies  are  active :  71=  10  and  .ff2  =  0'22. 

Citric  acid  acts  as  a  tribasic  acid  :  A''3  =  016  when  n  =  15. 

Bromine  appears  to  follow  the  same  adsorption  law  as  monobasic 
acids,  whereas  methylamine  follows  a  simple  partition  law.  Adhasion, 
dissolution,  etc.,  may  in  many  cases  superpose  their  effects  on  chemical 
adsorption. 

The  author's  hypothesis  is  based  on  the  theory  that  a  large  number 
of  colloidal  solutions  may  be  considered  as  strongly  basic  or  acidic 
salts. 

For  instance,  the  small  proportion  of  hydrochloric  acid  which 
stabilises  a  solution  of  ferric  hydroxide  acts  by  combining  with  all 
the  hydroxyls  in  turn,  thus  preventing  the  hydroxide  from  forming 
large  complexes  which  on  dehydration  would  be  precipitated. 

For  every  degree  of  dilution  of  the  colloid  sol  there  is  a  correspond- 
ing minimum  of  acid  to  prevent  precipitation.     All  the  known  agents 
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for  precipitating  ferric  hydroxide  can  be  explained  to  act  by  disturbing 
the  chemical  equilibrium  of  acid,  water,  and  ferric  hydroxide. 

Colloidal  silica  can  be  considered  as  a  very  acidic  sodium  silicate, 
and  its  properties  can  all  be  explained  on  chemical  grounds. 

The  phenomena  of  cataphoresis  and  anaphoresis,  the  precipitation  of 
colloids  by  electrolysis,  may  be  due  to  the  transfer  of  water  to  anode 
or  cathode  respectively,  the  colloid  appearing  to  travel  in  the  reverse 
direction.  R.  J.  C. 

Adsorption  of  Arsenious  Acid  by  Ferric  Hydroxide. 
WiLHELM  BiLTz  '{J.  Chim.  Phys.,  1909,  7,  570—574). — It  is  shown 
that  Reychler's  explanation  (preceding  abstract)  of  the  author's 
observations  relating  to  the  absorption  of  arsenious  acid  by  ferric 
hydroxide  is  untenable.  This  explanation  is  based  on  the  assumption 
of  the  formation  and  hydrolytic  decomposition  of  ferric  arsenite. 

New  experiments  have  been  made  in  which  varying  quantities  of  the 
hydroxide  were  shaken  up  with  the  same  volume  of  a  solution  of 
arsenious  acid  of  determined  concentration.  If  z  denotes  the 
quantity  of  arsenious  oxide  taken  up  by  m  grams  of  the  hydrogel,  and 
X  is  the  quantity  which  remains  in  solution,  the  observed  results  can 
be  satisfactorily  represented  by  the  equation  : 

log  z/m  =  0'237  log  a;  +  log  Jc. 
From  this  the  author  concludes  that  the  removal  of  arsenious  acid 
from    the   solution    by   the   ferric   hydroxide  is  a   pure   adsorption 
phenomenon.  H.  M.  D. 

Thermodynamics  of  the  Capillary  Layer.  Gerrit  Barker 
{Zeitsch.  physikal.  Chem.,  1909,  68,  684 — 692). — A  mathematical 
paper.  The  author  indicates  certain  errors  very  often  committed  in 
applying  thermodynamical  considerations  to  the  capillary  layer. 

When  the  capillary  layer  is  considered  by  itself,  instead  of  the  usual 
equation  :  dQ  =  de~  Hds  (where  dQ  is  the  heat  absorbed  in  varying  the 
surface,  dt.  is  an  energy  difference,  H  is  the  surface-tension,  and  ds 
the  change  of  surface),  the  equation  dQ  =  de  +pydv  —  Hds  must  be  used, 
where  py^  is  the  vapour  pressure,  and  v  the  specific  volume  of  the 
capillary  layer.  The  last  equation  is  the  correct  expression  for  the 
specific  heat  of  the  capillary  layer  per  unit  of  mass.  Nothing  is 
known  as  to  the  variation  of  this  specific  heat  with  temperature. 

The  energy  equation  obtained  when  a  vessel  filled  with  liquid,  vapour, 
and  the  capillary  layer  as  transition  layer  is  considered,  differs  from 
that  deduced  for  a  thin  sheet.  G.  S. 

Relationship  between  Physical  Properties  of  Solutions.  I. 
Density  and  Electrical  Conductivity  of  Aqueous  Solutions  of 
Salts.  Adolf  Heydweiller  {Ann.  Physik,  1909,  [iv],  30,  873—904). 
— From  an  examination  of  the  data  for  a  large  number  of  aqueous 
solutions  of  electrolytes,  it  is  shown  that  a  connexion  exists  between 
the  density  of  a  solution  and  that  of  the  solvent,  which  can  be  expressed 
by  the  equation  A  =  B  +  {A  -  B)i.  In  this  equation,  A  denotes  the 
percentage  change  in    density  per  gram-equivalent  of  the  dissolved 
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electrolyte,  i  is  the  ratio  of  the  equivalent  conductivity  of  the  given 
solution  to  the  conductivity  at  infinite  dilution,  and  A  and  B  are 
constants.  A  and  B  represent  respectively  the  percentage  changes  in 
density  which  are  caused  by  one  gram-equivalent  of  ionised  and  non- 
ionised  electrolyte ;  A  —  B  represents  the  influence  of  ionisation  on 
the  density  of  the  solution.  The  values  of  A  and  B  are  tabulated 
for  a  number  of  electrolytes. 

For  certain  electrolytes,  the  values  of  B  indicate  that  the  volume  of 
the  undissociated  electrolyte  in  solution  is  the  same  as  that  of  the  salt 
in  the  solid  state.  In  other  cases,  changes  in  volume  take  place  on 
solution.  The  contractions  which  are  found  in  the  case  of  salts  which 
form  hydrates  in  the  solid  state  indicate  that  hydrated  molecules  are 
also  present  in  the  aqueous  solutions. 

Ionisation  of  the  electrolyte  is  always  accompanied  by  an  increase 
in  density,  and  this  is  found  to  become  greater  as  the  sum  of  the 
mobilities  of  the  constituent  ions  increases.  The  observed  contrac- 
tion is  shown  to  be  probably  due  to  a  diminution  in  the  volume  of 
the  water. 

The  values  of  A  exhibit  additive  relationships,  and  ionic  moduli  are 
calculated,  by  means  of  which  it  is  possible  to  calculate  the  influence 
of  the  ionised  portion  of  any  electrolyte  on  the  density  of  its  aqueous 
solution. 

Certain  electrolytes  are  abnormal,  in  that  they  do  not  agree  with 
the  relationship  ^  =  B  +  {A-  B)i.  The  anomalous  behaviour  is  traced 
in  some  cases  to  the  formation  of  complex  ions  in  the  more  concentrated 
solutions,  and  to  the  large  aflinity  of  the  dissolved  salts  for  water. 

H.  M.  D. 

Condition  of  Equilibrium  between  a  Dilute  Solution  and 
the  Pure  Solvent  Separated  by  a  Semi-permeable  Diaphragm 
or  by  the  Vapour  of  the  Solvent.  Giov.\nxi  Guglielmo  {Atti 
R.  Accai.  Lincei,  1909,  [vj,  18,  ii,  536 — 544). — Making  u.se  of  two 
relations  which  were  obtained  by  van  der  Waals  (see  Die  Continuitdt 
de$  Jlussigen  und  gasf&rmigen  Zustandes),  and  which  express  the 
condition  of  equilibrium  of  a  large  number  of  molecules  (considered  as 
material  points)  in  perpetual  motion  and  attracting  one  another,  the 
author  derives  (1)  in  two  forms,  the  condition  of  equilibrium  of  the 
molecules  of  a  chemically  homogeneous  liquid,  and  (2)  the  equilibrium 
conditions  for  a  chemically  heterogeneous  liquid — solvent  and  solute  ; 
(3)  the  condition  of  equilibrium  between  pure  solvent  and  solution 
'^^pparated  by  a  semi-permeable  surface.  With  the  aid  of  the  results 
UU8  obtained,  the  following  questions  are  discussed  :  independence  of 
the  molecular  attraction  on  the  mass  of  the  molecules,  and  a  hypo- 
thesis on  the  nature  of  this  attraction ;  causes  of  the  lower  vapour 
pressure  of  solutions  compared  with  the  solvents,  and  of  the  equality 
of  vapour  pressure  for  equimolecular  solutions ;  influence  of  the 
curvature  of  the  surface  of  a  liquid  on  its  vapour  pressure. 

T.  H.  P. 

Binary  Mixtures  and  Concentrated  Solutions.  Remarks  on 
Dolezalek's  Paper.  Thomas  8.  Patterson  {Zeitach.  physikal.  Chem., 
1909,  67,  572-574.     Compare  Dolezaiek,  Abstr.,  1909,  ii,  22).— It  is 
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shown  that  the  theoretical  densities  of  mixtures  of  chloroform  and 
acetone  calculated  by  Dolezalek  are  incorrect,  as  they  were  obtained 
by  multiplying  the  respective  densities  of  the  components  by  the 
molecular  fraction  of  the  component  in  the  mixture  instead  of  by  the 
usual  method.  The  observed  density  of  a  particular  mixture  of  chloro- 
form and  acetone  only  differs  very  slightly  from  the  theoretical  value  ; 
the  deviation  is  only  one-ninth  of  that  given  by  Dolezalek,  and  the 
conclusions  of  the  latter  investigator  therefore  require  revision. 

G.  S. 

Existence  and  Properties  of  Disperse  Systems  in  the 
Region  Separating  Colloidal  and  Crystalloidal  Solutions.  The 
SvEDBERG  {Zeitsch.  Chem.  Ind.  Kolloide,  1909,  6,  318 — 325.  Compare 
Abstr.,  1909,  ii,  389). — Experiments  are  described  which  show  that 
the  absorption  of  light  by  a  gold  hydrosol  increases  as  the  size  of  the 
colloidal  particles  increases.  By  raising  the  temperature  of  a  ruby- 
red  hydrosol  or  by  the  addition  of  electrolytes,  the  particles  were 
caused  to  coagulate,  and  measurements  of  the  colour  intensity  showed 
a  gradual  increase  in  the  absorptive  capacity  of  the  hydrosol.  The 
addition  of  a  non-electrolyte  was  found  to  be  without  influence  on  the 
absorption. 

By  the  reduction  of  a  solution  of  gold  chloride  by  means  of 
hydrazine  in  presence  of  gelatin  (free  from  electrolytes)  as  protective 
colloid,  gold  hydrosols  consisting  of  extremely  small  particles  can  be 
obtained.  The  intensity  of  the  colour  of  the  hydrosol  obtained  in 
this  way  is  much  smaller  than  that  of  the  hydrosol  obtained  under 
similar  conditions  in  the  absence  of  the  protective  colloid.  The  action 
of  this  consists  in  reducing  the  rate  of  coagulation  of  the  hydrosol, 
and  it  is  shown  that  the  activity  of  the  gelatin  is  approximately  pro- 
portional to  its  concentration. 

Gold  hydrosols  prepared  in  different  ways  exhibit  considerable 
differences  in  respect  of  the  position  and  the  intensity  of  the  absorp- 
tion maximum.  This  is  found  to  depend  on  the  size  of  the  colloidal 
particles.  As  the  size  diminishes,  the  absorption  maximum  shifts  to- 
wards the  region  of  smaller  wave-lengths.  For  the  most  highly 
disperse  hydrosols  this  maximum  is  in  the  ultra-violet,  and  approxi- 
mates to  the  position  of  the  maximum  for  a  solution  of  gold  chloride. 

H.  M.  D. 

Theory  of  Colloids.  Jacques  Duclaux  {J.  Chim.  phys.,  1909, 
[vii],  405—446.  Compare  Duclaux,  Abstr.,  1909,  ii,  303 ;  Malfitano, 
ihid.,  473  ;  Pappada,  ibid.,  473). — The  author  develops  the  theoretical 
ideas  already  put  forward  by  him  into  a  complete  theory  of  colloids. 
The  physical  theory,  which  postulates  that  the  stabilising  ions  in  a 
colloidal  solution  are  permanently  combined  with  the  colloid  particles, 
and  that  the  whole  osmotic  pressure  is  due  to  colloid  particles  acting 
as  molecular  units,  fails  to  explain  the  difference  in  properties  when 
one  stabilising  ion  is  substituted  for  another.  According  to  the 
chemical  theory  put  forward  by  the  author,  colloid  particles  are  very 
large  multivalent  ions  forming  salts  with  the  stabilising  ions  which 
surround  them,  but  which  are  capable  of  super-adding  their  osmotic 
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pressures,  conductivities,  etc.,  to  that  of  the  nucleus  granules  or 
micella  (compare  Reychler,  this  vol.,  ii,  105).  The  degree  of  ionisation 
will  vary  with  the  nature  of  the  stabilising  ion.  For  instance,  ferric 
hydroxide^stabilised  with  sulphuric  acid  has  a  much  lower  osmotic 
pressure  than  the  same  colloid  stabilised  with  hydrochloric  acid. 

It  is  shown  that  if  the  colloidal  micella  is  assumed  to  be  exactly 
comparable  to  an  ionisable  salt,  the  osmotic  pressures  calculated  from 
the  conductivities  and  ionic  mobilities  of  the  solutions  are  about  double 
the  experimental  osmotic  pressures.  The  measurements  were  all  made 
on  solutions  with  a  very  pure  intergranular  liquid  (compare,  however, 
Malfitano,  loc.  cit.),  and  a  small  correction  was  subtracted  for  the  con- 
ductivity of  the  intergranular  liquid.  The  ionic  mobilities  of  the 
colloid  granules  were  determined  by  passing  a  direct  current  through 
the  solution  and  afterwards  analysing  the  liquids  in  the  anode  and 
cathode  chambers,  it  being  assumed  that  no  transference  of  water  had 
occurred.  The  ultramicroscope  is  not  available  here,  because  colloids 
with  an  appreciable  osmotic  pressure  are  so  small  as  to  be  almost 
invisible. 

When  a  colloidal  solution  is  dilute,  the  micella  are  so  widely 
separated  that  the  ions  surrounding  each  one  are  never  attracted 
from  it,  but  tlie  whole  comprises  a  stable,  almost  neutral  sphere.  On 
establishing  an  electric  field,  the  ions  all  crowd  to  one  side  of  the 
sphere  and  the  parent  granule  to  the  other.  Since  the  voltages 
required  for  electrolysis  are  small,  it  follows  that  only  a  few  of  the  ions 
become  detached.  When  the  solution  is  concentrated,  the  micella 
approach  each  other,  and  ultimately  their  neutral  spheres  intersect. 
Each  micella  will  then  facilitate  the  ionisation  of  its  neighbours,  a 
kind  of  Grotthus's  chain  being  set  up.  It  follows  that  as  a  colloidal 
solution  is  concentrated,  its  "  molecular  "  conductivity  increases.  This 
is  shown  to  be  the  case  with  ferric  hydroxide  and  gum  arabic.  The 
degree  of  ionisation  of  a  colloid  does  not  mean  the  proportion  of 
granules  ionised,  but  the  average  extent  to  which  each  granule  is 
ionised.  Knowing  the  number  of  stabilising  ions,  the  degree  of 
micella  ionisation  can  be  calculated.  It  varies  in  the  author's  experi- 
ments from  0*008  in  copper  fcrrocyanide  to  0-88  in  gum  arabic.  If 
the  intergranular  liquid  contains  electrolyte,  this  must  have  an  ion  in 
common  with  the  micella,  and  will  influence  its  ionisation. 

When  the  degree  of  ionisation  of  the  micella,  the  ionic  velocity,  and 
the  viscosity  are  known,  the  radius  of  the  micella  can  be  calculated 
with  the  aid  of  Stokes'  theorem.  This  varies  from  0"55/ix/x  in  tungstic 
acid  to  5'2fifi  in  Prussian-blue,  the  number  of  free  ions  per  micella 
being  2*9  and  24  respectively. 

These  values  are  in  accord  with  the  relative  retention  of  the  colloids 
by  collodion,  and  are  also  of  the  same  order  as  the  radius,  <  l/x/*,  found 
by  Zsigmondy  for  colloidal  gold  particles. 

The  molecular  weights  of  the  colloids,  calculated  from  their  micella 
radii  are  :  tungstic  acid  1900,  thorium  hydroxide  7000,  gum  arabic 
16,000,  ferric  hydroxide  115,000,  copper  ferrocyanide  700,000, 
Prussian-blue  1,000,000. 

The  neutral  sphere  probably  has  a  radius  about  ten  times  that  of 
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the  micella,  that  is  to  say,  on  an  average  an  ion  does  not  move  further 
than  10 fxfx  from  the  micella. 

Direct  measurements  have  been  made  of  the  osmotic  pressures  of 
ferric  hydroxide,  copper  ferrocyanide,  Prussian-blue,  thorium  hydr- 
oxide, gum  arabic,  and  caramel  with  collodion  membranes.  The 
results  confirm  those  obtained  by  the  filtration  method  {Abstr.,  1909, 
ii,  303),  and  clearly  show  that  the  osmotic  pressure  of  a  colloid 
increases  more  rapidly  than  the  concentration.  In  very  dilute  solution 
each  micella  with  its  ions  complete  acts  osmotically  as  one  molecular 
unit. 

As  the  concentration  increases,  it  may  attain  by  splitting  off  of  ions 
an  osmotic  value  of  8  or  more.  R.  J.  C. 

General  Equation  of  State.  Karl  Druckeb  {Zeitsch.  physikal. 
Ghem.,  1909,  68,  616 — 636). — A  theoretical  paper.  A  general 
equation  of  state  is  deduced  on  the  assumption  that  the  gas  laws  hold 
for  gases  and  pui'e  liquids  in  general,  and  that  the  deviations  are  to  be 
accounted  for  on  purely  chemical  grounds,  that  is,  on  the  formation  of 
complex  molecules  (polymerides).  On  this  basis  the  general  gas  equa- 
tion jpv  =^7'.  2  w  leads  to  the  equation:  p/RT=^n/v  =  'Xc  =  0.^  +  02  + 
Cg  +  .-.  .  .  (1),  where  2c  =  c^ -I- ^j^'i^  +  ^3^1^  +  ....  In  this  equation 
Cj,  Cg,  etc.,  represent  the  respective  partial  concentrations  of  the 
simplex  and  complex  molecules ;  k^,  k^,  etc.,  represent  the  respective 
equilibrium  constants,  and  the  other  symbols  have  the  usual  signi- 
ficance. It  is  assumed  in  deducing  this  equation  that  equilibrium 
between  simple  molecules  and  their  polymerides  is  established 
instantaneously. 

In  equation  (1)  the  coefficients  are  necessarily  positive,  and  it 
appears  at  first  sight  as  if  it  applies  only  to  cases  where  the  com- 
pressibility is  too  great.  Although  this  difficulty  can  theoretically  be 
got  over,  it  has  been  considered  advisable  to  insert  a  volume  correction 
(analogous  to  that  of  van  der  Waals)  in  equation  (1).  The  equation 
is  then  tested  by  application  to  the  data  for  ethyl  ether,  methyl 
alcohol,  and  other  vapours  given  by  Hamsay  and  Young  and  others, 
and  simplified  forms  of  it  are  found  to  give  satisfactory  results. 

The  application  of  these  considerations  to  liquids  leads  to  the  con- 
clusion that  a  liquid  under  ordinary  conditions  consists  of  a  dilute 
solution  of  unimolecules  in  complex  molecules.  The  fact  that  this 
result  is  in  apparent  conflict  with  the  method  of  determining  the 
molecular  complexity  of  liquids  due  to  Eotvos-Ramsay-Shields,  based  on 
surface-tension  measurements,  is  not  regarded  as  an  insuperable 
objection,  as  the  method  in  question  has  no  purely  thermodynamic 
basis.  The  author  considers  that  liquids,  such  as  water,  usually 
regarded  as  complex,  are  really  comparatively  simple. 

Provisional  suggestions  are  made  for  determining  the  partial 
concentrations  in  liquids.  G.  S. 

Demonstration  of  the  Phase  Rule.  E.  Boulouch  {Gompt.  rend., 
1909,  149,  1377.  Compare  Abstr.,  1909,  ii,  802).— The  author 
maintains  his  criticisms  of  Miiller's  demonstration  of  the  phase  rule. 
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pointing  out  that  Miiller  has  confused  three  things  which  are  essenti- 
ally distinct,  namely :  (1)  the  actual  changes  taking  place  in  a  system 
not  in  equilibrium  ;  (2)  the  virtual  changes  which  one  imagines  to 
take  place  in  a  system  in  equilibrium  ;  (3)  the  atomic  interchanges 
occurring,  according  to  the  atomic  theory,  in  a  system  in  equilibrium. 

T.  S.  P. 

Invariant  Systems  and  the  Regularity  of  Composition  of 
Certain  Eutectics.  Alex.  Gorboff  {J.  Russ.  Phys.  Chein.  Soc,  1909, 
41,  1241 — 1300). — The  author  discusses  the  phase  rule  and  the 
composition  of  eutectic  mixtures,  a  large  number  of  examples  from  the 
work  of  various  investigators  being  considered.  The  principal  results 
arrived  at  are  as  follows. 

One  of  the  fundamental  propositions  of  chemical  mechanics  is  that 
the  laws -by  which  material  systems  are  characterised  are  determined, 
not  by  the  number  of  their  components,  but  by  the  number  of  effective 
degrees  of  freedom. 

Examination  of  the  compositions  of  eutectics  formed  by  the  elements 
and  by  chemical,  "  molecular,"  and  "complex  "  compounds  shows  that 
the  composition  of  any  eutectic  corresponds  with  a  chemical  compound 
formed  by  the  elements  occurring  in  the  eutectic,  which  may  hence  be 
expressed  by  a  chemical  formula  with  rational  indices.  So  that  eutectics 
obey  not  only  the  law  of  constant  composition,  but  also  the  law 
of  multiple  proportions. 

Not  only  may  the  composition  of  a  eutectic  formed  by  two 
independent  components  capable  of  giving  chemical  compounds  melting 
without  decomposing  be  expressed  by  a  chemical  formula,  but  this 
formula  is  often  constructed  according  to  a  simple  rule — equal  masses 
of  one  of  the  two  components  being  distributed  in  both  solid  phases  of 
the  eutectic.  Thus,  if  the  two  components,  A  and  B,  form  the 
compounds  A  +xB  and  A  +  yB,  melting  without  decomposing,  then  the 
eutectic  between  A  and  A+xB  is  expressed  by  the  formula  2A+xB, 
and  that  between  4 +a:5  and^l+y-5  by  the  formula  {yA  +xyB)  + 
(xA+xyB)  or  {x  +  y)A +  '2xyB,  and  so  on.  Excluding  the  limiting 
eutectics  answering  to  the  general  formula,  2 A  +xB,  in  all  the  others, 
expressed,  for  example,  by  (x  +  y)A  +  2xyB,  in  both  solid  phases  that 
independent  component  is  distributed  in  equal  masses  which  possesses 
the  more  basic  chemical  character.  The  latter  in  the  eutectics  formed 
by  crystallo-hydrates  of  sulphur  dioxide,  hydrogen  chloride,  hydrogen 
iodide,  nitrogen  pentoxide,  copper  nitrate,  magnesium  chloride,  ferrous 
nitrate,  and  ferric  chloride  is  water,  and  in  the  metallic  eutectics  the 
more  alkaline  metal. 

In  every  case  where  a  chemical  compound  of  two  components  does 
not  melt  without  decomposing,  but  exhibits  a  transition  point  below 
the  melting  point,  its  .solubility  in  one  of  the  components  is  lower, 
sometimes  very  considerably  lower,  than  is  required  by  the  above 
rule ;  in  such  cases,  this  component  consequently  occurs  in  excess  in 
the  eutectic. 

For  the  large  numbers  of  experimental  data  from  which  these 
conclusions  are  drawn  and  for  references  given,  the  original  must 
be  consulted.  T.  H.  P. 
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Influence  of  Centrifugal  Force  on  the  Equilibrium  of 
Chemical  Systems.  A.  V.  Dumansky  {J.  Russ.  Phys.  Chem.  Soc,  1 909, 
41,  1306 — 1308). — When  a  concentrated  solution  of  cadmium  iodide 
is  subjected  to  centrifugalisation  in  a  tube  closed  with  a  cork,  a  brown 
precipitate  containing  cadmium  and  iodine  is  deposited,  whilst 
aqueous  hydrogen  iodide  under  similar  conditions  gives  a  deposit  of 
iodine.  The  author's  results  seem  to  indicate  that  the  cork  acts  as  a 
catalyst. 

Also,  centrifugalisation  of  solutions  of  ferric  chloride  and  mercurous 
nitrate  produces  a  marked  increase  in  the  electrical  conductivity  of  the 
solutions,  the  increased  values  persisting  after  removal  of  the  centrifu- 
gating  force  and  mixing  of  the  liquids.  Since  all  the  compounds  used 
in  his  experiments  are  readily  decomposed  by  water,  the  author 
suggests  that  such  decomposition  may  occur  to  a  slight  extent,  and  that 
one  of  the  products  of  the  decomposition,  being  the  heavier,  may 
be  readily  removed  from  the  sphere  of  action  by  the  centrifugalisation. 
Thus,  with  ferric  chloride,  the  ferric  hydroxide  formed  by  the 
hydrolytic  dissociation  would  pass  to  the  periphery  of  the  centrifuge, 
and  thus  permit  of  the  hydrolysis  of  further  quantities  of  ferric 
chloride  ;  the  hydrochloric  acid  formed  by  the  hydrolysis  would  cause 
the  increased  conductivity  observed. 

Colloidal  solutions  of  antimony  sulphide  and  ferric  hydroxide  deposit 
precipitates  when  subjected  to  centrifugalisation.  T.  H.  P. 

Chemical  Aflanity.  Ill,  Solution-affinity  of  Binary  Systems. 
II.  Sulphuric  Acid  and  Water.  J.  N.  Bkonsted  {Zeitsch.  physikal. 
CJievi.,  1909,  68,  693 — 725). — The  theoretical  conclusions  discussed  in 
the  previous  paper  (compare  Abstr.,  1909,  ii,  29)  are  now  tested  by 
application  to  the  system  sulphuric  acid-water. 

The  heat  of  admixture  of  sulphuric  acid  and  water  has  been 
determined  over  the  whole  range  of  concentrations,  and  as  large 
amounts  of  the  substances  were  used,  the  results  are  probably  very 
accurate  ;  they  are  represented  in  tabular  form  in  various  ways.  The 
heat  of  formation  of  1  mol.  of  monohydi^ate  is  6710  cal.  The  m.  p. 
of  pure  sulphuric  acid  on  the  hydrogen  scale  is  10 '49°  The  results 
obtained  are  in  good  agreement  with  those  of  Pfaundler  and  of 
Pickering  (Trans.,  1890,  67,  94),  but  not  with  those  of  Thomsen 
(^Thermochemische  UntersuchuTigen) ;  it  is  probable  that  Thomson's 
"  pure "  acid  contained  a  little  water.  From  the  results,  the 
differential  curves  for  the  heats  of  admixture  are  determined  by  means 
of  the  equations  given  in  the  earlier  paper. 

The  solution-affinity  of  the  components  throughout  the  whole  range 
of  concentrations  is  then  determined  from  the  combined  results  of 
E.M.F.  measurements,  of  vapour-tension  measurements,  and  of 
freezing-point  determinations.  The  reaction,  the  E.M.F.  of  which 
has  been  determined,  is  the  formation  of  sulphuric  acid  by  the 
reduction  of  mercurous  sulphate  by  hydrogen,  the  cell  being  built 
up  as  follows :  Hg  |  HgSO^  |  HgjSO^  |  Hg.  Measurements  have  been 
made  between  15"  and  80°  with  varying  proportions  of  acid,  and  the 
affinity  is  calculated  from  the  results  by  means  of  the  Helmholtz 
equation  in  the  usual  way. 
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As  regards  vapour-pressure  measurements,  the  results  of  Tammann 
(Zeitsch.  phyaikal.  Chem.,  1888,  2,  42)  at  100°,  and  of  Dieterici  {Ann. 
Phys.  Chem.,  1893,  [ii],  50,  47)  at  0°,  have  been  supplemented  by 
measurements  at  20°  and  30°  with  a  special  form  of  apparatus. 

In  connexion  with  the  calculation  of  solution-affinity  from  freezing- 
point  determinations  with  the  help  of  thermal  constants,  it  has  been 
found  that  the  heat  of  fusion  of  sulphuric  acid  is  2485 -F  6' U  calories 
per  mol.,  and  that  of  the  monohydrate,  4290+ 18'8^  calories.  From 
these  results  the  differential  solution-affinity  curves  for  water  and 
acid  respectively  have  been  obtained,  and  for  comparison  are  plotted 
on  the  same  diagram  with  the  corresponding  curves  for  the  heat 
of  admixture.  The  forms  of  the  curves  are  very  different  from 
the  ideal  type,  due  to  chemical  reaction  between  water  and  acid. 

As  regards  the  sulphuric  acid  curve.  A,  the  solution-affinity  is 
greater  than  U,  the  heat  of  admixture,  for  x=\  {x  is  the  molar  pro- 
portion of  acid  in  the  mixture)  ;  the  curves  intersect  at  x  =  053,  where 
A  =  U=  1400  cal.,  "beyond  which  the  ^-curve  is  lower  than  the  Z7-curve, 
until  tbey  again  intersect  at  a;  =  0"006,:when  A  =  U=  17,000  cal.  For 
water  the  affinity  and  heat  of  reaction  curves  practically  coincide  for 
concentrations  between  01  and  0'3. 

The  values  found  are  throughout  in  accord  with  the  general 
thermodynamic  equation  :  A  -  U=Ty.  dAjdT  (where  the  symbols  have 
the  usual  significance).  G.  S. 

Aflanity  of  Sodium  Phosphate  for  Water.  Paul  Th.  Muller 
{J.  Chim.  Phys.,  1909,  7,  534 — 539). — The  theorem  recently  published 
by  Nernst  (Abstr.,  1907,  ii,  153)  correlating  affinity  with  temperature 
in  condensed  systems  is  applied  to  the  affinity  of  sodium  phosphate  for 
water. 

The  affinity  of  the  hydrate,  Na2HP04,12H20,  for  its  water  is  given 
by  the  formula  A  =  r9852'loge///'  cal.,  where  /and/'  are  the  vapour 
pressures  of  pure  water  and  hydrate  respectively  at  temperature  I". 
Nernst's  equation  gives  A  =  Qo  —  aT'^  -  fiT'^1'2,  where  Qo  is  the  heat 
of  hydration  at  absolute  zero.  The  values  of  A  in  the  first  formula 
are  calculated  from  Frowein's  measurements  of  the  vapour  pressure 
of  the  hydrate  between  6-8°  and  27-00°.  If  <2o=  1200-58  cal., 
a  =  00119827,  and  ^  =  0,  Nernst's  formula  gives  values  agreeing  with 
Frowein's  within  035%.  The  heat  of  hydration  at  any  temperature 
is  equal  to  Qo  +  aT^  + ^T^.  Hence  the  heat  of  hydi-ation  of  sodium 
phosphate  at  18°  should  be  22153  cal.,  whereas  Thomseu  and  Pfaundler 
obtained  the  values  2234  cal.  and  2244  cal.  by  direct  measurements. 
When  the  affinity  for  water  {A)  is  zero,  {Q-aT-)^Q,  whence 
7'=  3165°  abs.  It  follows  that  at  435°  the  phosphate  becomes 
anhydrous.  Extrapolation  of  Frowein's  results  indicates  that  at  about 
this  temperature  the  vapour  pressure  of  the  phosphate  begins  to 
exceed  that  of  water.  R.  J.  C. 

Chemical  Kinetics.  Otto  Sackur  (Zeitsch.  Ekklrochem.,  1909, 
15,  865.  Compare  Trautz,  Abstr.,  1909,  li,  651). — Trautz's  equations 
for  the  velocity  of  a  reaction  are  obtained,  essentially,  by  dividing  the 
well  known  equation  d  log  K/d2'=QjKl^  into  the  two  equation8 : 
d  log  kJdT  =  qJRT2  and  d  log  kJdT^qJRT^,  where  k^  and  k.^  are  tbo 
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velocity  constants  of  the  two  opposite  reactions,  and  q-^  and  q^  are  the 
sums  of  the  heats  of  formation  of  the  molecules  taking  part  in  them. 
The  equations  are  then  integrated  by  means  of  Nernst's  theorem. 
The  author  points  out  that  these  partial  equations  are  not  necessarily 
correct,  because  a  pair  of  equations  of  the  form  d  log  kldT=q/ET^  + 
<f>{T),  where  <j>{T)  is  any  function  of  the  temperature,  would  equally, 
when  subtracted  from  each  other,  give  the  original  equation.  The  assump- 
tion that  <i>{T)  —  0,  although  possible,  is  not  necessarily  true.      T.  E. 

Temperature-coefficient  of  Chemical  Reaction  Velocities. 
IV.  Addendum.  Max  Trautz  (Zeitsch.  physikal.  Chem.,  1909,  68, 
637—638.  Compare  Abstr.,  1908,  ii,  924;  1909,  ii,  557;  this  vol.,  ii, 
24). — Sackur's  adverse  criticisms  (compare  preceding  abstract)  of  the 
author's  work,  in  so  far  as  they  are  new,  are  not  valid.  G.  S. 

Residual  Affinity  and  Additivity.  Part  II.  Walter  Peters 
{£er.,  1909,  42,  4826— 4836).— The  observations  on  the  union  of 
ammonia  with  various  salts  (compare  Abstr.,  1908,  ii,  937)  have  been 
further  extended.  In  the  platinum  complex  salts,  the  additive  power 
(for  ammonia)  cannot  be  considered  as  an  additive  property  of  the 
component  salts.  A  consideration  of  the  additive  ammonia  compounds 
of  copper  and  cadmium  platinichlorides  shows  that  the  complex  salt 
either  adds  on  ammonia  as  a  whole,  or  else  the  anion  and  cation  each 
exert  their  own  particular  residual  affinity.  The  compounds  of  copper 
and  cadmium  behave  very  similarly  to  each  other,  as  also  do  the 
compounds  of  bivalent  manganese  and  zinc. 

Metals  belonging  to  the  same  periodic  group  show  the  same  or  very 
similar  behaviour.  Uranium  tetrachloride  has  a  greater  additive  power 
for  ammonia  than  has  uranyl  chloride.  Replacement  of  one  halogen 
by  another  has  no  influence  on  the  residual  affinity. 

Werner's  co-ordination  number  six,  or  a  multiple  thereof,  holds  for 
half  of  the  salts  mentioned  in  this  and  the  previous  communication. 

Many  salts  which  are  hygroscopic  no  longer  show  this  behaviour 
after  the  addition  of  ammonia  ;  the  fact  that  a  salt  is  hygroscopic 
therefore  depends  on  the  exertion  of  subsidiary  valencies. 

The  following  table  gives  a  summary  of  the  results  at  the  ordinary 
temperature  :  I  giving  the  number  of  mols.  of  ammonia  absorbed,  and 
II  the  number  retained  after  evacuation. 


I. 


Calcium  platinichloride 12 

Barium  platinichloride    6 

Zinc  platinichloride     11 

Manganese  yjlatinichloride 11 

Copper  platinichloride    18  6 

Cadmium  platinichloride    18  6 

Cobalt  platinichloride 12  10 

Nickel  platinichloride    12  10 

Sodium  platinochloride 4  3 

Sodium  platinibromido  6  5 

riatinous  iodide  ...  5  4 

Platinic  chloride 6  !) 

Platinic  bromide C  5 

Palladious  chloride 5  4 

Sodium  palladiochloride 5  4 


I.  II. 

Ammonium  palladiochloride  5  4 

Palladious  iodide     6  (at  0°)  2 

Rhodium  chloride  4  3 

Ruthenium  chloride    3  3 

Rutlienium  bromide   3  2 

Cuprous  chloride 3  1 

Cuprous  iodide    3  0 

Silver  nitrate   3  2 

Chromous  chloride 6  3 

Uraniiun  tetrachloride   3  3 

Uranyl  chloride   2  1 

Manganous  chloride    6  2 

Mangauous  iodide   6  5? 

Manganous  sulphate   6  2 
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Neither  hydrogen  chloride  nor  phosphine  combines  with  any  dry 
inorganic  salt.  Acetylene  is  absorbed  only  by  cuprous  chloride. 
Ethylene  gives  no  additive  products ;  its  absorption  by  ferrous  and 
platinous  chloride  in  ethereal  or  hydrochloric  acid  solution  only  takes 
place  when  these  chlorides  are  formed  by  reduction  of  the  correspond- 
ing ferric  and  platinic  chlorides.  Carbon  monoxide  was  not  absorbed 
by  any  of  the  salts  investigated  under  the  particular  conditions  of 
experiment.  T.  S.  P. 

Bder's  Solution.  I.  Chr.  Winther  {Zeitsch.  toiss.  Pliotochem., 
1909,  7,  409 — 441). — The  rate  of  the  photochemical  reaction 
between  mercuric  chloride  and  ammonium  oxalate  in  aqueous 
solution  is  increased  by  eerie  salts  and  potassium  ferricyanide,  and 
decreased  by  cupric  salts,  potassium  tin  chloride,  and  many  organic 
colouring  matters.  Potassiurn  iodide  in  small  quantity  accelerates 
the  reaction,  but  when  this  is  present  in  excess,  the  velocity  of  the 
reaction  diminishes. 

In  order  to  obtain  information  relative  to  the  nature  of  the 
catalytic  effect,  the  author  has  examined  the  behaviour  of  chlorine, 
potassium  permanganate,  and  more  especially  ferric  salts.  In  the 
case  of  chlorine  the  catalytic  phenomenon  is  traced  to  the  inducing 
effect  of  the  reaction  between  chlorine  and  ammonium  oxalate  on  that 
between  the  mercuric  salt  and  the  oxalate.  The  action  of  potassium 
permanganate  is  found  to  be  accompanied  by  a  period  of  induction, 
during  which  the  permanganate  is  reduced  to  a  manganic  salt,  which 
then  accelerates  the  photochemical  change.  The  mode  of  action  of 
this  is  in  all  probability  similar  to  that  of  ferric  salts. 

The  numerous  experiments  made  on  solutions  containing  iron  salts 
show  that  the  catyltic  effect  is  very  largely  dependent  on  the  amount 
of  oxygen  which  is  present.  In  the  absence  of  oxygen,  the  catalytic 
process  can  be  resolved  into  two  stages,  in  one  of  which  the  rapid 
photochemical  reduction  of  ferric  oxalate  is  involved,  whereas  the 
other  consists  in  the  inducing  effect  of  the  oxidation  of  the  ferrous 
oxalate  formed  in  the  photochemical  reduction  process.  In  presence 
of  oxygen,  the  process  is  complicated  by  reason  of  the  action  of  the 
oxygen  on  the  reduced  ferric  salt. 

In  .support  of  this  view  it  is  found  that  the  rate  at  which  mercurous 
chloride  is  precipitated  from  a  solution  containing  a  given  amount  of 
ferrous  salt  increases  as  the  amount  of  oxygen  in  the  solution 
diminishes.  For  a  given  quantity  of  ferrous  salt,  the  total  amount 
of  mercurous  chloride  precipitated  increases  as  the  oxygen  concentration 
diminishes.  Ferric  salts  diminish  the  rate  of  the  reaction.  For  a 
given  ratio  between  ferric  and  ferrous  salts,  the  retarding  effect 
increases  rapidly  with  the  total  amount  of  iron  in  the  solution.  These 
observations  are  in  accord  with  the  fact  that  maximum  photo-sen.si- 
tiveness  is  obtained  for  a  particular  iron  concentration.  Since  the 
retarding  action  of  ferric  siilts  increases  when  the  amount  of  oxygen 
in  the  solution  diminishes,  the  iron  concentration  corresponding  with 
maximum  sensitiveness  diminishes  with  the  oxygen  concenti-ation. 

The  rate  of  precipitation  of  mercurous  chloride  from  Eder's  solution 
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is  recommended  as  a  means  of  estimating  small  quantities  of  dissolved 
oxygen.  H.  M.  D. 

Vacuum  Correction  of  Weighings  Applied  to  Atomic 
Weight  Determinations.  Philippe  A.  Guyb  and  N,  Zachariades 
{Compt.  rend.,  1909,  149,  1122—1123.  Compare  Abstr.,  1909,  ii, 
989). — The  authors  have  determined  previously  the  magnitude  of  the 
error  made  in  reducing  weighings  to  vacuum  values,  through  the 
presence  of  condensed  air  on  the  surface  of  the  substance.  These 
calculations  have  now  been  revised  after  taking  into  account  another 
source  of  error.  The  new  numbers,  together  with  the  results  of  fresh 
determinations  for  other  common  substances,  are  given  in  tabular 
form.  The  results  were  obtained  by  weighing  a  flask  in  air  (a) 
exhausted  of  air,  {b)  full  of  air,  (c)  containing  air  and  the  substance, 
{d)  containing  the  substance  only. 

The  apparent  weight  of  the  salt  in  air  is  reduced  to  the  vacuum 
value  by  the  usual  method,  and  compared  with  the  "actual  weight  in 
vacuum  "  given  by  (d  -  a)  —p,  where  p  is  the  loss  of  weight  in  the 
air  of  the  standard  weights.  A  further  correction  should  be  made  for 
the  air  condensed  on  the  surface  of  the  standard  weights. 

The  "  actual  weight  in  vacuum "  was  in  each  case  found  to  be 
higher  than  the  calculated  value,  the  difference  ranging  from  1  mg. 
in  the  case  of  silver  bromide  to  25  mg.  in  the  case  of  sodium  chloride 
per  100  grams.  In  the  case  of  silver,  however,  the  numbers  were  the 
same.  W.  0.  W. 

The  Fundamental  Constant  of  Atomic  Vibration  and  the 
Nature  of  Dielectric  Capacity.  WiLLiAii  Sutherland  {Phil.  Mag., 
1910,  [vi],  19,  1 — 25). — On  the  assumption  that  positive  and  negative 
electrons  are  associated  in  pairs,  and  are  revolving  round  one  another 
in  such  a  way  that  each  pair  has  an  average  electric  moment,  it  follows 
that  if  these  moments  are  similarly  directed,  the  atom  as  a  whole 
will  have  an  electric  moment,  and  can  be  investigated  as  a  uniformly 
electrised  sphere.  It  is  shown  that  the  internal  electric  fields  cause 
atomic  vibrations,  and  that  the  atomic  vibrator  can  be  regarded  as 
the  single  electron  which  is  involved  in  the  explanation  of  the  Zeeman 
effect.  The  common  constant  which  appears  in  Rydberg's  formulae 
for  the  series  lines  of  many  elements  is  discussed  in  terms  of  this 
conception  of  the  atomic  vibrator.  An  explanation  of  dielectric 
capacity  in  terms  of  the  electron  theory  is  given,  and  it  is  shown 
that  Balmer's  formula  relating  to  spectral  structure  can  be  interpreted 
on  a  kinematical  basis.  H.  M.  D. 

Molecular  Diameters.  William  Sutherland  {Phil.  Mag.,  1910, 
[vi],  19,  25-  26).— On  the  basis  of  the  value  2-77  x  IQi''  obtained  by 
Kutherford  for  the  number  of  molecules  in  1  c.c.  of  a  gas  under 
standard  conditions,  the  author  has  recalculated  a  series  of  molecular 
diameters  with  the  following  result:  Hg  2-17,  He  102,  CO  2-74, 
CgH^  3-31,  N2  2-95,  NO  2-59,  O2  2-71,  A  2-66,  COj  2-90,  N,0  333, 
CI2  3-76  X  10-8  ^.m  H.  M.  D. 
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Liquid  Extraction  with  the  Aid  of  Soxhlet's  Apparatus. 
Tadasu  Saiki  (/.  Biol.  Chem.,  1909,  7,  21— 22).— A  modification  of 
Soxhlet's  apparatus  is  described  and  figured  for  the  extraction  of 
liquid  material  with  ether.  W.  D.  H. 

Apparatus  for  Evaporating  Ethereal  Solutions.  Gilbert  P. 
GiBDWOOD  {Analyst,  1909,  35,  16). — The  one  end  of  an  inverted 
siphon  has  the  shape  of  a  funnel,  and  the  other  end  projects  several 
inches  below  the  level  of  the  ethereal  solution  to  be  evaporated.  The 
watch-glass  containing  this  is  placed  under  the  funnel-shaped 
opening,  and  by  applying  suction  to  the  long  arm,  the  ether  vapour 
siphons  over,  and  the  residue  is  finally  deposited  in  a  small  space  in 
the  centre  of  the  watch-glass. 

The  same  means  may  be  adopted  for  concentrating  an  ethereal 
solution  in  a  test-tube  or  beaker  by  gradually  lowering  the  funnel  of 
the  siphon  as  the  ether  evaporates.  L,  de  K, 
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Condition  of  Dissolved  Iodine.  Percy  Waentig  {Zeitsch. 
physikal.  Chem.,  1909,  68,  513 — 571.  Compare  Beckmann,  Abstr., 
1907,  ii,  310). — The  investigation  of  solutions  of  iodine  in 
a  large  number  of  solvents  has  led  to  the  conclusion  that  in  all  the 
solutions  iodine  is  partly  combined  with  the  solvent  according  to 
the  reversible  equation  :  SoLj  ^^  So  -f  lo  (So  =  solvent) ;  for  the  violet 
solutions,  the  spectra  of  which  approximate  to  that  of  iodine  vapour, 
the  amount  of  combination  is  much  less  than  for  the  brown  solutions. 

These  conclusions  are  mainly  based  on  spectroscopic  observations, 
and,  in  particular,  the  effect  of  change  of  temperature  on  the  spectra 
has  been  fully  investigated.  On  heating  the  violet  solutions,  the 
absorption  band  becomes  displaced  towards  the  red  end  of  the  spectrum, 
in  other  words,  towards  that  of  iodine  vapour,  and  is  displaced  in  the 
opposite  direction  on  cooling.  The  spectra  of  many  of  the  brown 
solutions  tend  to  become  permanently  altered  on  heating,  a  result 
which  speaks  in  favour  of  considerable  association  between  iodine  and 
solvent.  The  view  that  there  is  only  a  difference  in  degree  between 
violet  and  brown  solutions  is  further  supported  by  the  fact  that  brown 
solutions  in  thiophen  and  in  sulphur  dioxide  become  violet  on  heating, 
and  regain  the  original  colour  on  cooling. 

The  conclusion  to  be  drawn  from  the  displacement  of  the  equilibrium 
with  temperature  that  the  heat  of  formation  of  the  compound  must  be 
positive,  is  supported  by  observations  on  the  effect  of  temperature  on 
the  solubility  of  iodine,  and  on  its  heat  of  solution  in  different  solvents. 
Although  the  heat  of  solution  is  negative  in  all  the  solvents  examined 
except  pyridine,  the  heat  absorption  is  much  less  for  brown  than  for 
violet  solutions.  Moreover,  cryoscopic  investigations  with  iodine  and 
a  "  solvent "  dissolved  together  in  an  indifferent  solvent  show  tliat  the 
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depression  is  so  much  the  smaller  the  greater  the  degree  of  combin- 
ation according  to  the  above  considerations  (compare  Hildebrand  and 
Glascock,  Abstr.,  1909,  ii,  225).  A  compound  with  pyridine,  of  the 
formula  Pylg,  has  been  isolated. 

The  influence  of  dilution  on  the  absorption  spectra  has  been 
measured  for  two  kinds  of  light,  and  it  was  found  that,  contrary  to 
the  requirements  of  the  law  of  mass-action,  the  ratio  of  the  absorption 
for  both  kinds  of  light  increases  with  dilution.  This  is  probably  con- 
nected with  ionisation  of  the  additive  compound,  as  many  of  the  solu- 
tions have  a  considerable  molecular  conductivity,  which  increases  with 
the  dilution. 

The  observations  on  the  nature  of  the  absorption  bands,  and  of 
their  displacement  with  temperature,  are  satisfactorily  accounted  for 
on  the  assumption  that  there  is  a  maximum  of  absorption  for  the 
additive  compound  in  the  ultraviolet,  and  that  the  absorption  due  to 
the  compound  is  more  or  less  affected  by  the  absorption  band  due  to 
free  iodine. 

The  partial  vapour  pressures  of  the  components  in  boiling  solutions 
of  iodine  in  ether,  carbon  disulphide,  chloroform,  carbon  tetrachloride, 
and  benzene  have  also  been  determined,  and  the  results,  considered 
from  the  point  of  view  due  to  Dolezalek  (Abstr.,  1909,  ii,  22),  support 
the  above  conclusions.  Even  at  the  boiling  point  there  is  considerable 
association  between  iodine  and  solvent  in  the  brown  solutions. 

The  molecular  freezing-point  depression  for  carbon  tetrachloride 
is  299.  G.  S. 

Production  of  Ozone  by  Ultraviolet  Light.  Edmond  van 
AuBEL  {Gompt.  rend.,  1910,  150,  96 — 98). — The  following  correction 
should  loe  made  in  the  previous  paper  (this  vol.,  ii,  28).  In  the 
experiments  where  water  was  used  to  absorb  the  ozone  produced,  the 
resulting  solution  contains  hydrogen  peroxide,  the  presence  of  which 
was  detected  by  its  action  on  a  photographic  plate.  The  presence  of 
hydrogen  peroxide  in  the  water  proves  the  formation  of  ozone  in  the 
air  by  the  action  of  the  ultraviolet  light.  T.  S.  P. 

Dissociation  Isotherms  of  Sulphur  between  300^  and  850°. 
Gerhard  Preuner  and  W.  Schupp  [Zeitsch.  physikal.  Chem.,  1909,  68, 
129 — 156). — By  means  of  the  quartz-glass  manometer  described  by 
Abegg  and  Johnston  (Abstr.,  1908,  ii,  157),  the  authors  have 
determined  the  density  of  sulphur  vapour  at  nine  temperatures  between 
300"  and  850°  and  within  wide  limits  of  pressure.  The  results  cannot 
be  reconciled  with  the  assumption  that  only  Sg  and  Sj  molecules  are 
present,  but  indicate  that  above  30  mm.  pressure  only  S^,  Sg,  and  Sg 
molecules  are  present.  At  pressures  lower  than  30  mm.  it  is  possible 
that  Sj  molecules  are  also  contained  in  the  vapour. 

From  the  displacement  of  the  different  equilibria  with  temperature, 
it  is  calculated  that  in  the  reaction  3S^  =  4S,.,,  29,000  calories  are 
absorbed,  and  in  the  other  reaction,  Sg  =  3S2,64,000  calories  are  absorbed. 
Similarly,  the  change  of  gaseous  Sg  to  4S^,  absorbs  95,000  calories. 
From  the  most  trustworthy  results  on  the  variation  of  the  vapour 
pressure  of  sulphur  with  the  temperature,  it  is  calculated  that  the  heat 
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of  vaporisation,  8S[solid]  — >-  Sg(gaseous),  is  20,000  calories,  hence  for 
the  reaction  8Sj[solid]  — >- 4:S.,(gaseous),  115,000  calories  are  absorbed. 
Otherwise  expressed,  it  requires  about  115,000/4:  =  28,800  calories  to 
transform  64  grams  of  solid  sulphur  into  gaseous  S.,. 

On  the  assumption  that  S^  is  identical  with  S/a,  the  modification 
of  sulphur  insoluble  in  carbon  disulphide,  the  proportion  of  S/*  in 
saturated  sulphur  vapour  is  calculated  from  the  density  results  at 
different  temperatures,  and  compared  with  the  values  determined 
directly  by  Gal  (Abstr.,  1893,  ii,  455)  and  by  Kruyt  (Abstr.,  1908,  ii, 
1028).  The  authors'  results  are  in  excellent  agreement  with  those  of 
Gal,  but  not  with  those  of  Kruyt.  G.  S. 

Action  of  Hydrogen  on  Sulphur  or  Selenium  in  Presence 
of  Another  Element.  Henri  Pelabox  (/.  Chim.  Phys.,  1909,  7, 
447 — 463). — Excess  of  pure  sulphur  or  of  sulphur  containing  less  than 
2/3  atomic  proportion  of  arsenic  when  heated  at  610°  in  hydrogen  gives 
a  gaseous  mixture  containing  about  98%  of  hydrogen  sulphide.  When 
the  proportion  of  arsenic  is  increased  until  the  sulphur  is  saturated 
at  approximately  the  composition  SAsg,  the  amount  of  hydrogen 
sulphide  decreases  regularly  to  78%.  Further  addition  of  arsenic, 
which  remains  as  a  separate  phase,  does  not  decrease  the  amount 
of  hydrogen  sulphide  pi'oduced.  The  uniphase  solutions  of  arsenic 
in  sulphur  give  a  greater  proportion  of  hydrogen  sulphide  the  less  the 
pressure  of  hydrogen,  but  mixtures  containing  a  free  arsenic  phase 
always  give  78%  of  hydrogen  sulphida 

The  results  obtained  with  mixtures  of  arsenic  and  selenium  are 
analogous,  but  the  proportions  of  hydrogen  selenide  are  in  all  cases 
much  lower. 

Addition  of  selenium  or  tellurium  to  mixtures  of  sulphur  and  arsenic 
promotes  the  formation  of  hydrogen  sulphide,  but  to  a  less  extent  than 
an  equivalent  amount  of  sulphur  itself. 

Selenium  produces  a  similar  effect  on  mixtures  of  sulphur  and 
antimony,  but  tellurium  is  here  without  influence. 

The  addition  of  antimony  to  sulphur  makes  no  change  at  first  in  the 
amount  of  hydrogen  sulphide  (98%),  but  when  43 — 90  atoms  of 
antimony  are  present  per  100  of  sulphur,  the  liquid  consists  of  two 
phases,  antimony  sulphide  saturated  with  antimony,  and  antimony 
saturated  with  its  sulphide.  Whilst  the.><e  two  phases  are  present,  the 
proportion  of  hydrogen  sulphide  produced  is  about  60^4-  With  larger 
proportions  of  antimony,  the  hydrogen  sulphide  rapidly  decreases 
towards  zero. 

The  phenomena  with  mixtures  of  selenium  with  antimony,  bismuth, 
tin,  and  thallium  are  similar  to  those  obtained  with  selenium  and 
arsenic.  Silver  and  copper,  on  the  other  hand,  which  form  stable 
selenides  solid  at  the  temperature  employed,  entirely  prevent  the 
formation  of  hydrogen  selenide  when  their  proportions  exceed  Ag^Se 
and  CujSe.  K.  J.  C. 

Preparation  of  Colloidal  Solutions  of  Selenium.  Ai,kr«ix) 
Pociietti.no  {AUi  Ii.  Acccui.  Lhicei,  19U'J,  [vl,  18,  ii,  544— 551).— In 
preparing   colloidal   solutions  of  selenium  by  the  method  of  Miiller 
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and  Nowakowski  (Abstr.,  1906,  ii,  18),  the  author  finds  that,  at  the 
same  time  as  a  red  coloration  forms  in  the  liquid  near  the  cathode,  the 
current  intensity  exhibits  a  continuous  increase  which  begins 
immediately  the  circuit  is  closed.  If  the  liquid  in  the  cell  is  shaken, 
the  current  intensity  falls  sharply,  but  rises  to  the  original  value  as 
soon  as  the  shaking  ceases,  and  then  continues  to  rise  to  a  certain 
limiting  value,  which  may  be  as  much  as  ten  times  the  initial  current ; 
if  the  liquid  is  kept  continually  agitated,  a  longer  time  is  required  for 
the  current  to  increase  to  the  limiting  value. 

By  this  method,  if  the  duration  of  the  current  is  suflBcient  to  allow 
of  the  liberation  from  the  cathode  of  more  than  about  0*24  gram  of 
selenium  per  litre  of  water  present,  a  deposit  of  red  selenium  begins 
to  form  at  the  bottom  of  the  cell.  If  a  solution  prepared  in  this  way 
is  filtered  and  subjected  to  an  E.M.F.  of  40  volts  between  polished 
platinum  electrodes,  the  current  increases  gradually  from  about 
40  milli-amperes  at  the  beginning  to  about  60  milli-amperes  after 
two  hours ;  if  the  current  is  interrupted  for  some  time  and  then 
re-applied,  the  initial  value  is  again  about  40  milli-amperes,  and  the 
same  gradual  increase  takes  place.  The  increase  of  current  seems  to 
be  due  to  a  diminution  in  the  resistance  of  the  liquid  present  in  the 
cell. 

When  a  dilute  solution  of  selenious  anhydride  is  electrolysed  with 
platinum  electrodes,  the  phenomena  observed  vary  with  the  E.M.F. 
employed.  With  3  volts,  a  red  deposit  forms  on  the  cathode,  and  the 
current  gradually  falls ;  with  17  volts,  the  deposit  forms  almost 
instantaneously  and  increases  in  thickness,  the  current  remaining 
sensibly  constant ;  whilst  with  48  volts,  the  current  gradually 
increases,  whilst  the  liquid  appears  red  in  reflected  and  blue  in 
transmitted  light,  a  colloidal  solution  of  selenium  and  a  black 
cathodic  deposit  of  selenium  being  formed. 

The  internal  friction  of  such  colloidal  selenium  solutions  is  sensibly 
identical  with  that  of  the  distilled  water  from  which  they  are 
prepared,  the  same  being  the  case  with  solutions  prepared  by  Gutbier's 
method  (Abstr.,  1902,  ii,  652).  T.  H.  P. 

Chemical  Reactions  in  Gases  Submitted  to  very  High 
Pressures ;  Decomposition  of  Nitric  Oxide ;  Formation  of 
Nitrosyl  Chloride.  E.  Briner  and  A.  Wroczynski  {Compt.  rend., 
1909,149,  1372—1374.  Compare  Abstr.,  1909,  ii,  557).— Nitrosyl 
chloride  is  formed  when  a  mixture  of  nitric  oxide  and  hydrogen 
chloride  is  submitted  to  a  pressure  of  300  atmospheres.  When  nitric 
oxide  is  allowed  to  remain  at  high  pressure  in  a  sealed  tube,  it  is 
colourless  at  first,  but  after  a  day  appears  bluish-green.  If  the  tube 
contains  a  large  quantity  of  the  gas,  drops  of  a  blue  liquid  appear. 
The  reaction  is  supposed  to  be  represented  by  6N0  =  2N.2O3  -f  Nj  ;  the 
synthesis  of  nitrosyl  chloride  would  then  be  explained  by  the  action 
NgOg -f- 2HC1  =  2N0C1 -h  HgO.  No  action  occurs  unless  the  nitric 
oxide  is  above  a  certain  minimum  pressure.  In  experiments  in  which 
the  pressure  in  the  tubes  was  gradually  increased,  the  blue  gaseous 
phase  was  first  noticed  at  28  atmospheres.  The  rate  of  formation  of 
nitrosyl  chloride  increases  with  the  pressure.  W.  O.  W. 
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A  New  Chloride  of  Phosphorus.  Adolphe  Bessox  and  A. 
FouRNiER  {Compt.  rend.,  1910,  150,  102 — 104).— On  submitting  a 
mixture  of  phosphorus  trichloride  and  hydrogen  to  the  action  of  an 
electric  discharge  (compare  Abstr.,  1909,  ii,  663),  a  colourless  liquid 
holding  in  suspension  a  yellow  solid  is  produced.  After  filtration 
and  purification  by  distillation  under  diminished  pressure  in  an  inert 
atmosphere,  the  liquid  has  a  composition  corresponding  with  that  of 
phosphorus  dichloride,  PoCl^.  It  is  a  colourless,  oily,  and  strongly 
fuming  liquid.  The  fuming  is  not  only  caused  by  the  action  of 
moisture,  but  also  by  oxidation,  and  under  certain  conditions  the 
liquid  takes  fire  .«;pontaneously.  It  has  b.  p.  about  180°/760  mm. 
(decomp.),  95 — 96°/20  mm.  without  decomposition,  m.  p.  -  28^.  It 
is  decomposed  by  water  with  the  formation  of  phosphorous  acid  and  a 
yellow  solid  of  indefinite  composition.  It  decomposes  slowly  at  the 
ordinary  temperature  and  more  quickly  when  heated  to  phorphorus 
trichloride  and  a  yellow  to  red  solid  of  indefinite  composition,  which  is 
possibly  a  mixture  of  amorphous  phosphorus  with  other  chlorides. 

Attempts  to  prepare  phosphorus  dibromide  in  a  similar  manner,  and 
also  by  the  action  of  hydrobromic  acid  on  the  dichloride,  were  not 
successful.  A  yellow  to  red  solid  of  indefinite  composition  was 
obtained,  which,  in  the  light  of  the  results  obtained  with  the  dichloride, 
may  have  resulted  from  the  decomposition  of  a  dibromide.     T.  S.  P. 

Phosphorus  Suboxide.  Alfred  Stock  {Chem.  Zeit.,  1909,  33, 
1354.  Compare  Burgess  and  Chapman,  Trans.,  1901,  79,  1235). — 
Gutbier  has  stated  {Sitzungsber.  physik.-med.  Soc.  Erlangen,  1909,  40, 
17G)  that  the  existence  of  phosphorus  suboxide  (P4O)  may  be  con- 
sidered as  proved  by  the  work  of  Weidner  (Inaug.  Diss.,  Erlangen, 
1909),  who  has  repeated  Michaelis  and  Pitsch's  experiments  (Abstr., 
1900,  ii,  137)  and  found,  in  agreement  with  them,  that  the  substance 
in  question  does  not  contain  hydrogen  which  is  attached  to  phosphorus, 
any  hydrogen  present  being  due  to  moisture.  The  author  points  out 
that  Michaelis  and  Pitsch's  experiments  are  not  conclusive,  and  that 
Weidner  has  adduced  no  fresh  experimental  evidence  in  support  of 
the  existence  of  phosphorus  suboxide.  T.  S.  P. 

Formula  of  Hypophosphoric  Acid.  I.  and  II.  E.  Cornec 
{Bvll.  Soc.  chim.,  1909,  [iv],  5,  1081—1084,  1121— 1126).— In  the 
first  paper  the  author  reviews  the  evidence  so  far  brought  forward 
in  favour  of  the  simple,  HjPOj,  and  double,  H^P.,Og,  formulae  for 
thi.s  acid.  It  is  pointed  out  that  the  five  sodium  salts  prepared  by 
Salzer  (Abstr.,  1886,  420)  can  all  be  regarded  as  derived  from  an 
acid  represented  by  the  simple  formula,  and  that  evidence  furnished 
by  (1)  the  decomposition  of  the  salts  by  heat  (Salzer  and  Joly),  and 
('!•)  the  electrical  conductivity  (Rosenheim,  Stadler,  and  Jacobson, 
Vbstr.,  1906,  ii,  744,  and  by  Parravano  and  Marini,  ibid.,  744,  848) 
is  not  conclusively  in  favour  of  either,  although  the  latter,  by  analogy 
with  the  case  of  sodium  pyrophosphate,  to  a  certain  extent  supports 
the  double  formula.  Ebullioscopic  determinations  of  the  molecular 
weight  of  the  methyl  e.ster  are  in  favour  of  the  simple  formula 
(Rosenheim,  Stadler  and  Jacobson,  loc.  cii.). 
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In  the  second  paper,  the  author  gives  the  results  of  measurements  of 
the  lowering  of  freezing  point  of  solutions  of  hypophosphoric  acid, 
its  potassium  salts,  and  of  solutions  of  the  acid  progressively 
neutralised  with  potassium  hydroxide,  sodium  hydroxide,  or  ammonia 
(Abstr.,  1909,  ii,  972).  These  all  afford  evidence  in  favour  of  the 
double  formula,  H^PgOg,  for  this  acid  (compare  Parravano  and  Marini, 
loc.  cit.).  The  only  valid  argument  for  the  simple  formula,  HgPOg, 
still  remaining  is  drawn  from  the  esters  of  this  acid,  and  these  will 
now  be  further  investigated.  T.  A.  H. 

Extinction  of  Flames.  Willem  P,  Jorissen  and  N.  H.  Siewertsz 
VAN  Reesema  {Chem.  Weekblad,  1909,  6,  1053 — 1062). — An  investiga- 
tion of  the  power  of  various  gaseous  mixtures  to  extinguish  flame,  and 
a  review  of  previous  work  on  this  subject.  A.  J.  W. 

Inner  Cone  of  the  Bunsen  Flame.  Fbitz  Haber  and  Burrttt 
S.  Lacy  {Zeitsch.  physikal.  Chem.,  1909,  68,  726—752). — The  paper 
consists  largely  of  a  recapitulation  and  discussion  of  results  already 
published  by  Haber's  students  and  others  (compare  Haber  ard 
Richardt,  Abstr.,  1904,  ii,  166;  Davidson,  Abstr.,  1906,  ii,  325; 
Tufts,  Plujsical  Review,  1906,  22,  193  ;  Lacy,  Abstr.,  1908,  ii,  1033). 
The  experiments  of  Davidson  and  of  Tufts  on  the  electrical  con- 
ductivity of  flames  have  been  repeated  by  Lacy,  but  are  only  briefly 
described,  as  Epstein  and  Krassa  have  since  made  extended  observa- 
tions by  an  improved  method ;  the  results  of  which  are  shortly  to  be 
published. 

All  the  observations  indicate  that,  with  a  plentiful  supply  of  air, 
the  electrical  conductivity  of  the  inner  green  zone  of  the  Bunsen  flame 
is  relatively  high,  and  much  exceeds  that  in  the  neighbouring  non- 
luminous  regions.  Further,  the  velocity  with  which  the  water 
equilibrium  is  established  is  much  less  outside  than  inside  the 
luminous  zone.  Reasons  are  advanced  in  favour  of  the  view  that 
these  two  phenomena  are  connected,  both  being  due  to  the  influence 
of  gas  ions  in  the  green  luminous  zone.  In  this  case  the  ions  are 
produced  as  a  consequence  of  the  chemical  changes  taking  place  in 
the  luminous  zone.  The  effect  of  ionisation  in  accelerating  the 
establishment  of  equilibria  has  already  been  investigated  for  the 
carbon  monoxide  flame  by  Haber  and  Coates  (compare  Abstr.,  1909, 
ii,  997).  G.  S. 

Nitrogen  Compounds  of  Silicon.  Ludwig  Weiss  and  Theodor 
Engelhardt  {Zeitsch.  anorg.  Chem.,  1909,  65,  38 — 104). — A  review  of 
previous  work  on  the  ill-characterised  silicon  nitrides  is  given.  Pure 
silicon  is  best  prepared  by  reducing  potassium  silicofluoride  with  massive 
aluminium,  abetter  regulus  being  obtained  than  when  aluminium  powder 
is  used.  The  regulus  is  crushed  and  extracted  successively  with  hydro- 
chloric, concentrated  sulphuric,  and  hydrofluoric  acids.  The  product, 
even  after  repeated  boiling  in  a  state  of  fine  powder  with  hydrofluoric 
acid,  contains  0-3— 0*5%  Fe,  01%  Cu,  and  0-72%  SiOj.  It  forms  brown, 
crystalline  particles,  D  2  30,  and  is  not  oxidised  by  oxygen  at  700°. 

Heated  in  pure  nitrogen  in  a  porcelain  tube,  combination  begins  near 
1240°,  the  velocity  of  reaction  increasing  rapidly  with  the  tempera- 
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ture.  Tho  product  is  amorphous  and  bulky,  resembling  cork,  and  is 
seen  under  the  microscope  to  consist  of  several  different  substances. 
About  4%  of  the  silicon  volatilises,  and  forms  a  sublimate.  The 
composition  of  the  residue  varies  with  the  means  of  purification 
adopted.  If  boiled  with  potassium  hydroxide  solution,  followed  by 
hydrofluoric  acid,  a  product  having  the  formula  Sio^3  is  obtained, 
mixed  with  silica,  which  it  is  impossible  to  remove.  It  the  free  silicon 
is  removed  by  boiling  with  a  mixture  of  nitric  and  hydrofluoric  acids, 
and  the  residue  ignited  and  washed  with  hydrochloric  acid,  the 
compound  SiN  is  obtained. 

By  heating  silicon  in  nitrogen  at  1300 — 1400^  until  saturated,  a 
nitride  of  the  approximate  formula  SigN^  is  formed,  and  is  only  slightly 
decomposed  by  treatment  with  potassium  hydroxide  and  hydrofluoric 
acid,  or  with  a  mixture  of  nitric  and  hydrofluoric  acids. 

The  nitride  SiN  is  white,  and  has  D  3'17  ;  the  nitride  SioNg  has 
D  3*64,  and  the  nitride  SigN^,  D  3*44,  after  allowing  for  the  silica 
present.  All  the  compounds  are  more  or  less  decomposed  by  alkalis 
and  by  hydrofluoric  acid. 

Heating  silicon  in  the  flame  of  a  coke  fire  gives  a  product  containing 
carbon  and  nitrogen,  corresponding  approximately  with  the  formula 
SiaCjN. 

The  estimation  of  nitrogen  in  the  products  is  performed  by  heating 
with  a  mixture  of  equal  parts  of  lead  oxide,  lead  chromate,  and  lead 
peroxide  in  a  porcelain  tube  in  an  atmosphere  of  carbon  dioxide, 
increasing  the  temperature  from  600  to  1000^.  Kjeldahl's  method 
gives  less  than  half  the  total  nitrogen.  Silicon  is  estimated  by  fusion 
with  potassium  and  sodium  carbonates,  as  in  the  analysis  of  silicates. 
Commercial  silicon  is  best  analysed  by  fusion  with  potassium  and 
sodium  carbonates  and  potassium  nitrate  in  a  platinum  crucible,  which 
is  first  coated  with  a  lining  of  the  salt  mixture  before  introducing  the 
silicon.  Any  carborundum  present  is  completely  dissolved  by  these 
means.  C.  H.  D. 

Action  of  Metals  on  Fused  Sodium  Hydroxide.  I.  3Iax 
Le  Blaxc  and  L.  Bergmann  (Ber.,  1909,  42,  4728— 4747).— The 
action  of  various  metals  on  fused  sodium  hydroxide  at  temperatures 
ranging  between  400^  and  720°  has  been  investigated,  all  the  experi- 
ments being  carried  out  in  an  atmosphere  of  nitrogen.  Preliminary 
experiments  having  shown  that  gold  is  the  only  metal  which  is  not 
attacked  by  anhydrous,  fused  sodium  hydroxide,  the  latter  was  always 
contained  in  a  gold  crucible,  which  was  placed  at  the  bottom  of  a  silver 
tube  surrounded  by  a  porcelain  tube.  This  tube  could  be  heated  to 
any  desired  temperature  by  an  appropriate  furnace  arrangement. 
I'ure  dry  nitrogen  was  passed  through  the  reaction  tube,  and  the 
extent  of  any  reaction  taking  place  was  measured  by  determining  the 
amount  of  water  and  hydrogen  present  in  the  issuing  gas. 

Sodium  hydroxide  can  be  readily  dehydrated  at  a  temperature  of 
400°,  and  undergoes  no  further  loss  in  weight  on  heating  to  720°  so 
that  a  dissociation  corresponding  with  the  equation:  2NaOH  =  Na,0  + 
HjO  does  not  take  place  between  these  temperatures. 

Silver  and    sodium    react   with    fused    sodium    hydroxide    under 
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evolution  of  hydrogen ;  platinum,  copper,  iron,  nickel,  aluminium, 
zinc,  and  magnesium  cause  an  evolution  of  hydrogen,  and  at  the  same 
time  water  is  eliminated.  The  simplest  explanation  of  this  double 
reaction  is  that  the  compound  M(ONa)a;,  which  is  formed  according  to 
the  equation  :  M  +  aiNaOH  =  M(ONa)a;  +  .tH,  where  M  is  a  metal,  forms 
a  more  or  less  complex  compound  with  NagO,  resulting  from  the  loss 
of  water  from  two  molecules  of  the  sodium  hydroxide. 

The  valencies  of  the  metals  were  calculated  from  the  amount  of 
hydrogen  evolved,  and  found  to  be  normal  in  the  case  of  sodium, 
magnesium,  copper,  iron,  aluminium,  and  zinc.  Silver,  nickel,  and 
platinum  gave  abnormal  values,  as,  for  example,  tervalent  silver. 

When  the  gold  crucible  containing  sodium  hydroxide  and  copper 
turnings  was  heated  at  700°,  it  absorbed  a  not  inconsiderable  quantity 
of  copper,  forming  an  alloy.  This  alloy  is  not  formed  at  this  tempera- 
ture in  the  absence  of  sodium  hydroxide.  When  silver  was  used  in 
place  of  copper,  the  silver  became  alloyed,  and  at  the  same  time  the 
silver  tube  containing  the  gold  crucible  took  up  some  of  the  gold. 
The  latter  phenomenon  was  also  noticed  with  nickel,  but  with  none  of 
the  other  metals.     Magnesium  also  formed  a  gold-magnesium  alloy. 

T.  S.  P. 

Alkali  Hydrogen  Carbonates.  Robert  de  Forcrand  {Compt. 
rend.,  1909,  149,  825 — 829). — Hydrogen  carbonates  of  the  formula 
R2C03,2E;HC03,a:;H20,  such  as  natural  trona,  have  only  occasionally 
been  obtained  in  the  laboratory.  Dry  potassium  carbonate  when  left 
exposed  to  the  air  attains  the  composition  K2C03,2KHC03. 

When  dilute  solutions  of  potassium,  rubidium,  and  caesium 
carbonates  are  exposed  at  room  temperature  for  several  weeks,  carbon 
dioxide  is  absorbed  until  the  composition  corresponds  with  the 
formulae  :  8K2C03,2KHC03  ;  3Rb2C03,2RbHC03,  and 

4Cs2C03,2CsHC03. 
Although    the   amount    of   carbonic   acid  absorbed   depends   on    the 
dilution,  temperature,  and  pressure  of  carbon  dioxide  in  the  air,  the 
results   are    held    to    indicate   the   formation  of    definite   compounds. 
When    solutions    of    hydrogen    carbonates   are    boiled    for    prolonged 
periods,  they  are  found  to  contain  hydrogen  carbonates  of  the  same 
composition  as  the  above,  but  the  crystals  deposited  on  evaporation 
have  the  composition  :  5(K2C03,1^H20),4KHC03  ; 
3(Rb2C03, 1  m20),2RbHC03 ; 
5(Cs2C03,3|H20),2C8HC03.     The  last  is  converted  on  the  water-bath 
into  5(Cs2003,2H20),2CsHC03. 

The  heats  of  formation  of  these  hydrogen  carbonates  are  negative 
and  small  in  value.  R.  J.  C. 

Hydrates  of  Rubidium  and  Caesium  Hydroxides.  Robert  de 
Forcrand  {Compt.  rend.,  1909,  149,  1311  — 1344.  Compare  Abstr., 
1906,  ii,  445). — When  an  aqueous  solution  of  rubidium  hydroxide  is 
allowed  to  evaporate  at  15°,  crystals  of  the  hydrate  RbOH,2H20  are 
deposited  ;  these  have  m.  p.  45 — 46°,  and  heat  of  solution  -  0-646  Cal. 
at  15°  The  thermal  properties  of  rubidium  hydroxide  and  its 
hydrates  are  closely  analogous  with  those  of  the  corresponding 
potassium  compounds. 
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The  monohydrate  of  csesium  hydroxide  already  studied  (loc.  cit.)  is 
more  stable  than  those  of  the  rubidium  and  potassium  hydroxides. 
Although  thermochemical  measurements  indicate  the  probable  exist- 
ence of  a  dihydrate,  this  has  not  yet  been  isolated,  the  crystals 
deposited  when  a  solution  of  csesium  hydroxide  is  allowed  to  evaporate 
being  those  of  the  monohydrate  contaminated  by  mother  liquor. 

A  saturated  solution  of  rubidium  hydroxide  at  15°  contains  64' 17% 
of  RbOH,  whilst  a  saturated  solution  of  the  csesium  compound  contains 
79-41%  of  C»OH.  W.  0.  W. 

Acid  Sulphates.  V.  Joh.  D'Ans  (Zeitsch.  anorg.  Chem.,  1909, 
65,  228—230.  Compare  Abstr.,  1909,  ii,  885).— Determinations  of 
the  solubility  of  ammonium  sulphate  in  mixtures  of  sulphuric  acid  and 
wat«r  at  25°  indicate  the  separation  of  three  solid  phases :  ammonium 
sulphate,  and  the  acid  salts  (NH^)3H(S04)2  and  NH^HSO^.  The  com- 
position of  the  second  salt  was  confirmed  by  isolation  and  titration. 
Washing  with  alcohol  or  ether  is  impracticable,  on  account  of  decom- 
position of  the  salt,  and  mechanical  separation  of  the  acid  must  there- 
fore be  employed. 

Unlike  sodium  and  potassium  sulphates,  the  solubility  of  which 
increases  with  increasing  sulphuric  acid  concentration,  that  of 
ammonium  sulphate  falls  to  a  minimum,  and  then  rises  only  very 
slightly  to  the  limiting  solution:  (NHJ^SO^  -  (NHJ3H(S04)2.  The 
curve  for  (NH4)3H(S04)2  also  has  a  minimum.  C.  H.  D. 

Action  of  Heat  and  Light  on  Silver  Sulphite  and  its  Alkali 
Double  Sulphites.  Amount  of  Dithionate  Obtained.  Henri 
Baubigny  {Coynjd.  rend.,  1909,  149,  858 — 860.  Compare  Abstr., 
1909,  ii,  1004). — Analysis  of  the  products  obtained  by  decomposing 
silver  sulphite  under  various  conditions  shows  that  as  much  as  89  "84% 
may  be  converted  into  dithionate,  whilst  the  remainder  is  converted 
into  sulphate.  Sodium  silver  sulphite  may  give  as  much  as  97"5%  of 
sodium  dithionate. 

Silver  sulphite  is  perfectly  stable  in  the  dark,  but  in  diffused  light 
it  is  slowly  decomposed,  giving  dithionate  and  a  small  proportion  of 
sulphate.  R.  J.  C. 

Necessity  for  Exactness  in  Describing  Reactions.  [Action 
of  Heat  on  Sulphites.]  Henri  Baubigny  (Compt.  rend.,  1909,  149, 
1378). — Polemical  against  Colson  (compare  this  vol.,  ii,  34),  pointing 
out  that  nowhere  in  the  literature  is  there  the  statement,  ascribed  by 
Colson  to  Berthier,  that  the  double  sulphites  of  the  alkali  metals  and 
of  silver  decompose  with  the  formation  of  sulphate.  T.  S.  P. 

New  Preparation  of  the  Second  Anhydrous  Modification  of 
Calcium  Sulphate.  Paul  Rohland  {Zeitsch.  anorg.  Chem.,  1909, 
65,  105 — 107). — When  either  gypsum  or  the  hemihydrate  is  dissolved 
in  hot  concentrated  sulphuric  acid,  an  anhydrous  salt  separates  on 
cooling,  which  proves  to  be  the  second  anhydrous  calcium  sulphate, 
known  as  Estrich  gypsum.  There  are,  in  addition  to  the  naturally 
occurring  anhydrite,  four  anhydrous  modifications  of  calcium  sulphate. 
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(1)  Kraut's  anhydride,  obtained  at  100°;  (2)  van't  Hoff's  anhydride, 
also  prepared  at  100°,  and  hydrating  very  rapidly  ;  (3)  dead-burnt 
gypsum,  prepared  above  130°,  incapable  of  hardening;  (4)  a  modifica- 
tion prepared  by  heating  above  530°,  or  by  the  action  of  sulphuric 
acid,  hydrating  very  slowly.  C  H.  D. 

Decomposition  of  Calcium  Carbonate.  Ernst  H.  Eiesenfeld 
(./.  Chim.  phys.,  1909,  7,  561 — 569). — New  measurements  of  the 
dissociation  pressure  of  calcium  carbonate  have  been  made  with  the 
object  of  explaining  the  discrepant  results  obtained  by  Brill  (compare 
Abstr.,  1905.  ii,  522).  The  following  values  are  recorded  in  mm.  of 
mercury:  700°,  50;  750°,  99;  800°,  195;  850°,  370;  900°,  700. 
These  data  are  in  good  agreement  with  the  thermodynamic  equation 
of  Nernst,  and  by  means  of  this  equation  the  dissociation  pressures 
are  calculated  for  every  100°  between  600°  and  1500°.         H.  M.  D. 

Solubility  of  Cadmium  Sulphide  in  Light  Petroleum  Con- 
taining Oil.  G.  C  A.  VAN  Dorp  and  J.  Rodenburg  (Chem.  Weekblad, 
1909,  6,  1038). — A  colloidal  solution  of  cadmium  sulphide  is  obtained 
by  triturating  this  substance  with  oil  and  adding  light  petroleum. 

A.  J.  W. 

[Formation  of  Alloys  by  Pressure.]  Walthere  Spring 
{Zeitsch.  Elektrochevi.,  1909,  15,  984). — The  author  agrees  with 
Tammann's  view  (Abstr.,  1909,  ii,  669)  that  the  formation  of  alloys 
under  pressure  is  a  result  of  diifusion,  which  is  not  accelerated  by  the 
pressure.  T.  E. 

Constitution  and  Heat  Contents  of  Lead-Tin  Alloys.  W, 
GuERTLER  {Zeitsch.  Elektrochem.,  1909,  15,  953 — 965). — The  recent 
investigations  of  Rosenhain  and  Tucker  (Abstr.,  1908,  ii,  1038)  and  of 
Degens  (Abstr.,  1909,  ii,  888)  leave  the  question  of  the  cause  of  the 
development  of  heat  at  about  150°  undecided  ;  it  may  be  due  to 
decomposition  of  mixed  crystals  of  lead  and  tin  (Guertler,  Abstr., 
1909,  ii,  319),  or  to  the  formation  of  a  compound  of  about  the 
composition  8n3Pb4.  Using  measurements  of  the  quantity  of  heat 
given  out  by  mixtures  of  lead  and  tin  in  cooling  from  380°  to  100° 
made  by  Spring  in  1886,  and  the  melting-point  curve  determined  by 
Rosenhain  and  Tucker  and  Degens,  the  author  has  calculated  the  heats 
of  fusion  of  different  alloys  of  tin  and  lead.  The  values  obtained  are 
very  much  larger  than  those  calculated  on  the  assumption  that 
the  heat  of  fusion  of  the  alloy  is  the  mean  of  the  heats  of  fusion 
of  its  constituents.  This  shows  that  liquid  tin  and  lead  must  give 
out  a  considerable  quantity  of  heat  when  they  are  mixed  together. 

T.  E. 

Peroxidised  Compounds.  Luigi  Marino  {Zeitsch.  anorg.  Chem., 
1909,  65,  25— 31).— The  isolation  of  a  salt,  Pb2Se207  (Abstr.,  1909, 
ii,  575),  proved  lead  sesquioxide  to  be  a  true  feebly-basic  oxide, 
and  not  a  salt  of  the  dioxide.  In  the  attempt  to  prepare  other 
sesquioxides,  the  liquid  obtained  by  the  addition  of  an  acid  solution 
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of  potassium  permanganate  to  a  mixture  of  hydrogen  peroxide  and 
sulphuric  acid  at  - 15^  supposed  by  Berthelot  to  contain  the 
compound  H0O3,  has  been  examined. 

The  solution  is  capable  of  oxidising  sulphurous  acid  completely 
to  sulphuric  acid.  It  is  probable  that  the  compound  present  is  a 
higher  acid  of  manganese,  as  the  curve  connecting  volume  of  oxygen 
evolved,  in  the  absence  of  sulphurous  acid,  with  time  has  exactly  the 
same  form  as  that  obtained  with  a  mixture  of  chromic  acid  and 
hydrogen  peroxide,  in  which  perchromic  acid  is  known  to  be  present. 
It  is  shown  that  the  oxidation  of  the  sulphurous  acid  is  not  due 
to  the  action  of  free  oxygen  in  supersaturated  solution.         C.  H.  D. 

Relation  of  Thallium  to  the  Alkali  Metals  :  a  Study  of 
Thallium  Zinc  Sulphate  and  Selenate.  Alfred  E.  H.  Tutton 
{Proc.  Roy.  Soc,  1910,  83,  A,  211— 226).— A  detailed  crystallc- 
graphic  examination  of  the  double  salts :  TljSO^jZnSO^.GHjO  and 
Tl,Se04,ZnSe04,6H20  has  been  made. 

The  various  crystallographic  data  and  the  morphological  angles  are 
tabulated.  The  double  sulphate  was  found  to  have  D  3"7204  by  the 
author's  pyknometer  method ;  consistent  results  could  not  be  obtained 
for  the  double  selenate. 

From  a  comparison  of  the  thallium  salts  with  the  corresponding 
potassium,  rubidium,  ammonium,  and  caesiura  salts,  the  author 
concludes  that  the  morphological  and  physical  properties  of  the 
crystals  of  the  thallium  double  salts  are  such  as  quite  entitle  them  to 
places  in  this  isomorphous  series,  but  not  to  places  in  the  more 
exclusive  eutropic  series  obeying  the  law  of  progression  according  to 
the  atomic  weight  of  the  interchangeable  metals. 

The  position  of  thallium  in  either  the  simple  or  double  salt  series  is 
very  close  to  that  of  ammonium,  and  therefore  also  to  that  of  rubidium. 
This  does  not  hold,  however,  for  the  refractive  power.  In  respect  of  this 
property,  the  thallium  double  salts  are  quite  exceptional,  in  that  they 
exhibit  abnormally  high  refraction,  and  a  larger  amount  of  dispersion 
and  of  double  refraction.  The  mean  refractive  index  of  thallium  zinc 
sulphate  for  sodium  light  is  1-6064,  whereas  the  values  for  the  other 
four  double  sulphates  range  from  1-4859  to  1"5054.  H.  M.  D. 

Acid  Sulphates.  VI.  Joh.  D'Ans  and  O.  Fritsche  {Zeitach. 
anorg.  Clum.,  1909,  65,  231—232.  Compare  this  vol.,  ii,  125).— 
Thallium  sulphate  and  dilute  sulphuric  acid  form  two  acid  salts, 
Tl3H(SO^)2  and  TIHSO^,  the  limits  of  existence  of  which  at  25°  have 
been  determined.  The  curves  differ  from  those  of  the  alkali  sulphates, 
the  solubility  increasing  almost  continuously  with  the  sulphuric  acid 
concentration.  C.  H.  D. 

The  System  Mercuric  Chloride  and  Mercurous  Chloride. 
W.  P.  A.  JoNKER  {Chem.  Weekblwl,  1909,  6,  1035  — 1038).— Mercuric 
chloride  has  m.  p.  277°  and  b.  p.  30 P.  Addition  of  mercurous 
chloride  lowers  the  m.  p.  to  the  eutectic  point  271°.  A  saturated 
solution  of  mercurous  chloride  in  mercuric  chloride  contains  12";',  of 
the  former,  and  has  b.  p.  304'^     Mercurous  chloride  sublimes  at  373°. 

A.  J.  W. 
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Resolution  of  Ytterbium.  Carl  Auer  von  Welsbach  {Monatsh., 
1909,  30,  695— 700  + i—vi).— Polemical  (compare  Welsbach,  Abstr., 
1908,  ii,  591).  Disputes  Urbain's  claim  of  priority  (compare  Abstr., 
1907,  ii,  956  ;  1908,  ii,  849).  E.  F.  A. 

Electrical  Properties  of  Aluminium  Copper  Alloys.  Witold 
Broniewski  {Compt.  rend.,  1909,  149,  853 — 855.  Compare  Pushin, 
Abstr.,  1907,  ii,  774). — Determinations  were  made  of  the  electrical 
conductivity,  temperature-coefficient  of  resistance,  solution  potential, 
and  thermoelectric  power  of  a  complete  series  of  alloys  of  copper  and 
aluminium.  Alloys  containing  more  than  12%  of  either  metal,  which 
are  very  brittle,  had  not  been  investigated  previously.  The  electrical 
properties  in  question  were  often  greatly  modified  by  annealing,  but 
the  inferences  drawn  from  the  curves  of  both  tempered  and  annealed 
alloys  are  the  same.  The  annealing  was  carried  out  in  an  electric 
furnace  for  four  to  five  hours  at  a  temperature  somewhat  below  the 
solidus  of  each  alloy. 

The  curves  indicate  the  compounds  AlgCu,  AlCu,  AI2CU3,  AlCug.  The 
compound  AlgCug  has  not  been  detected  previously,  but  the  other  three 
were  found  by  Le  Chatelier  and  by  Guillet  (Abstr.,  1905,  ii,  712). 
Carpenter  and  Edwards  (1907)  found  no  evidence  for  the  compound 
AlCu,  but,  on  the  other  hand,  their  compound  AlCu^  could  not  be 
detected  by  the  author. 

The  compound  AlCuj  is  depolymerised  above  500°,  when  the  larger 
crystals  are  split  up  into  finely  crystalline  masses,  and  the  electrical 
resistance  is  doubled,  E.  J.  C. 

Crystalline  Structure  of  Iron  at  High  Temperatures. 
Walter  Rosenhain  and  J.  C.  W.  Humfrey  [Froc.  Roy.  Soc,  1910, 
83,  A,  200 — 209). — The  structural  changes  which  accompany  the 
deformation  of  iron  at  high  temperatures  have  been  investigated. 
The  material  employed  for  most  of  the  experiments  was  a  pure  form 
of  commercial  iron  of  very  low  carbon  content.  To  remove  oxygen, 
the  metal  was  heated  to  about  900°  in  a  current  of  pure  dry  hydrogen. 
A  strip  of  this  iron,  the  surface  of  which  had  been  polished  previously, 
was  then  placed  in  a  specially  designed  piece  of  apparatus,  in  which  it 
could  be  electrically  heated  in  a  vacuum  and  subjected  to  stress  whilst 
at  a  high  temperature.  By  means  of  comparative  observations  on 
specimens  which  were  heated  without  straining,  the  changes  in  the 
structure  which  resulted  from  the  rise  of  temperature  could  be 
distinguished  from  those  which  were  a  consequence  of  the  applied 
stress. 

Under  the  conditions  of  the  experiments,  the  strips  of  metal  were 
not  uniformly  heated,  and  whereas  the  temperature  of  the  central 
portion  exceeded  1000°,' the  metal  at  and  near  the  ends  did  not  reach  a 
visible  red  heat.  Corresponding  with  the  distribution  of  temperature, 
the  micro-structure  exhibits  three  distinct  regions  when  the  strips  are 
examined  from  the  central  portion  towards  either  end. 

The  structural  differences  lead  to  the  conclusion  that  pure  iron 
between  the  ordinary  temperature  and  1000°  exists  in  three  distinct 
modifications  possessing  widely  different  mechanical  properties.  The 
temperature  ranges  in  which  these  modifications  exist  are  consistent  with 


INORGANIC   CHEMISTRY.  il.  129 

the  view  that  they  are  identical  with  the  a-,  fi-,  and  y-forms  of  Osmond 
and  Roberts- Austen,  as  indicated  by  cooling  curves.  The  deformation 
observations  also  indicate  that  /S-iron,  although  existing  at  a  higher 
temperature,  is  harder  and  stronger  than  a-iron,  and  that  the  reversible 
transformation  of  these  forms  is  accompanied  by  a  change  of  volume. 
The  y-iron  obtained  in  the  case  of  approximately  pure  iron  exhibits 
the  structure  and  properties  of  the  "  y-iron  "  alloy  steels. 

H.  M.  D. 

Passivity  of  Iron.  P.  Kkassa  [Zeitsch.  Elektrochem.,  1909,  15, 
981— 984).— A  reply  to  Miiller  and  Kbnigsberger  (Abstr.,  1909, 
ii,  1016).  The  author  maintains  his  former  criticism  (Abstr,,  1909,  ii, 
738),  and  insists  further  that  the  potentials  of  Miiller  and  Konigs- 
berger's  mirrors  were  [so  abnormal  that  their  behaviour  cannot  be 
regarded  as  proving  anything  about  ordinary  iron.  T.  E. 

Retardation  of  the  Oxidation  of  Iron  by  Chromic  Chloride. 
Paul  Rohland  (Zeitsch.  Elektrochem.,  1905,  15,  865 — 866). — Chromic 
chloride  retards  the  oxidation  of  iron  ;  an  increase  of  the  concentration 
of  the  hydrogen  ions  in  the  solution  causes  the  protection  to  disappear. 
The  action  persists  in  presence  of  chlorine  ions,  and  to  a  less  extent  in 
presence  of  bromine  ions.  Ferric  chloride  is,  however,  an  exception  ; 
possibly  the  hydrogen  ions  formed  by  hydrolysis  account  for  this. 
Chromic  ions  protect  iron  in  presence  of  sulphates,  but  not  in  presence 
of  nitrates.  T.  E. 

Carbon  Monoxide  in  Steels.  E.  Goutal  (Compt.  rend.,  1909  ' 
149,  1129— 1131).— The  author  has  shown  previously  (Abstr.,  1909' 
ii,  519)  that  when  steels  are  dissolved  in  solutions  of  copper  salts' 
gases  are  evolved  which  contain  carbon  dioxide  and  monoxide.  The 
percentage  of  carbon  monoxide  was  estimated  by  making  use  of  the 
oxidising  action  of  iodine  pentoxide  at  75°,  and  found  to  have  a  mean 
value  of  0*0 14%.  These  results  are  now  confirmed  as  follows.  The 
evolved  gases  were  swept  by  a  current  of  nitrogen  through  a  series  of 
tubes,  each  containing  25  c.c.  of  a  1%  solution  of  detibrinated  guinea- 
pig's  blood.  Each  tube  could  absorb  a  known  quantity  of  carbon 
monoxide,  and  by  determining  the  number  of  tubes  which  showed  the 
characteristic  absorption  spectrum  of  carbon  monoxide-hajmoglobin,the 
percentage  of  carbon  monoxide  could  be  found. 

The  percentages  thus  determined  are  independent  of :  (1)  the 
amount  of  steel  taken ;  (2)  the  duration  of  the  experiment ;  (3)  the 
acidity  of  the  copper  solution  used  ;  (4)  the  substitution  of  cupric 
chloride  by  a  solution  of  iodine  in  potassium  iodide  ;  (5)  the  gas  (air 
or  nitrogen)  employed  for  sweeping  out  the  evolved  gases. 

Analyses  of  different  steels  show  that  the  percentage  of  carbon 
monoxide  does  not  appreciably  exceed  0'014.  This  percentage  (0014) 
remains  approximately  constant  for  ordinary  steels  containing  more 
than  0'3%  of  carbon.  Nickel  steels  contain  a  much  less,  and  chromium 
steels  about  the  same,  percentage  of  carbon  monoxide  as  ordinary 
steels  of  the  same  carbon  content. 

Samples  of  steel  were  taken  from  a  Siemens  Martin  furnace  one 
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hour  and  then  forty-five  minutes  before  tapping,  and  also  just  before 
and  just  after  the  addition  of  ferro-manganese.  The  percentage  of 
carbon  monoxide  remains  practically  constant  during  the  period 
of  decarburisation  ;  it  then  falls  considerably  just  before  the  addition 
of  ferro-manganese,  to  rise  to  its  final  value  after  the  ferro-manganese 
has  been  added.  This  is  true  for  both  soft  and  hard  steels,  in  which 
the  percentages  of  carbon  monoxide  are  respectively  0*0063  and 
0-0137.  T.  S.  P. 

Oxygen  Evolved  from  Ferric  Oxide  at  High  Temperatures. 
Siegfried  Hilpert  (Ber.,  1909,  42,  4893 — 4895). — In  contradistinc- 
tion to  Walden  (Abstr.,  1908,  ii,  852),  the  author  has  not  been  able  to 
determine  the  temperature  at  which  the  pressure  of  oxygen  over 
ferric  oxide  is  equal  to  that  of  the  atmosphere.  The  results  vary 
considerably  with  the  method  of  preparation  and  previous  treatment 
of  the  ferric  oxide,  and  the  velocity  with  which  equilibrium  is  attained 
is  extremely  slow.  In  general,  the  amount  of  ferrous  oxide  formed  by 
heating  ferric  oxide  in  the  air  to  1300°  did  not  exceed  5°;  only  above 
1350°  was  there  further  loss  of  oxygen.  In  one  experiment,  heating 
the  ferric  oxide  to  1600°  only  increased  the  percentage  of  ferrous 
oxide  from  2-95  to  3-1%. 

It  is  pointed  out  that  thermodynamical  calculations  according  to 
Nernst's  theorem  are  totally  untrustworthy  when  the  dissociation  of 
such  substances  as  ferric  oxide  is  taken  as  the  basis.  T.  S.  P. 

Phosphorus  Compounds  of  Iron.  N.  S.  Konstaninoff  {J.  Russ. 
Phys.  Clmn.  Soc,  1909,41,  1220— 1240).— The  alloys  of  phosphorus 
and  iron  were  divided  by  Stead  {J.  Iron  and  Steel  Inst.,  1900,  58,  60) 
into  five  classes:  (1)  those  containing  0 — 1*7%  of  phosphorus  and 
consisting  of  solid  solutions  of  FogP  in  iron ;  (2)  alloys  with 
1*7 — 10*2%  of  phosphorus,  which  form  solid  solutions  of  FogP  in  ii'on 
and  give  a  eutectic  alloy  (10*2%  P)  consisting  of  a  definite  solid  solution 
and  the  phosphide  PegP  ;  (3)  those  with  10*2 — 15*58%  P,  also  consisting 
of  the  eutectic  and  FegP,  the  m.  p.  of  the  latter  (15*58%  P)  being 
1060°;  (4)  alloys  containing  15*58— 21*6%  P  atid  consisting  of  FcgP 
and  FcgP  ;  (5)  those  with  more  than  21*6%  P  and  containing  FcgP  and 
another  phosphide  richer  in  phosphorus.  These  results  were  confirmed 
by  Saklatwalla  {J.  Iron  and  Steel  Inst.,  1908,  77,  92 — 103),  who  gave 
a  melting-point  diagram  for  these  alloys. 

The  author's  investigations  of  iron- phosphorus  alloys  containing  up 
to  21*0%  (32*4  atom.%)  of  phosphorus  show  that  the  solidification- 
point  diagram  consists  of  three  branches  :  (1)  AB,  falling  from  1514°, 
the  m.  p.  of  iron,  to  1020°,  corresponding  with  10*2%  Fe  ;  (2)  BC, 
rising  continuously  from  B  to  C,  and  corresponding  with  the  separa- 
tion of  crystals  of  the  phosphide  FogP.  The  separate  solidification 
curves  exhibit  two  halts,  one  showing  a  regular  rise  corresponding  with 
the  separation  of  crystals  of  the  phosphide,  and  the  other  at  a  constant 
temperature  corresponding  with  separation  of  the  eutectic  and 
gradually  diminishing  in  magnitude  as  C  is  approached.  Micrographic 
examination  of  these  alloys  shows  the  presence  of  rhomboidal  plates  of 
FogP  surrounded  by  the  eutectic  ;  (3)  CD,  rising  at  first  rapidly  and 
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afterwards  more  slowly  to  the  point  D,  corresponding  with  the 
phosphide  Fe.,P  (compare  Gercke,  Abstr.,  1908,  ii,  1041  ;  Le  Chatelier 
and  Wologdine,  Abstr.,  1909,  ii,  1017). 

A  list  is  given  of  the  known  phosphides,  arsenides,  and  antimonides 
of  the  metals  of  the  iron  series  of  the  eighth  group  in  the  periodic 
system.  With  the  typical  metals  of  this  series,  iron,  cobalt,  and 
nickel,  these  compounds  are  more  varied  in  type  than  with  the  initial 
members,  manganese  and  copper.  With  the  metals  of  the  other  groups 
of  the  periodic  system,  these  compounds  are,  in  the  great  majority  of 
cases,  derived  from  the  hydrogen  phosphides  PHg  and  PH,.  With 
phosphorus,  the  most  stable  compounds  are  those  rich  in  metal,  such  as 
M3P,  whilst  with  arsenic  and  especially  with  antimony,  compounds 
relatively  poor  in  metal,  such  as  MSb.,,  are  the  most  stable. 

T.  H.  P. 

Iron  Phosphides.  Otto  Kuhn  {Chem.  Zeit.,  1910,  34,  45—46). 
— Le  Chatelier  and  Wologdine  (Abstr.,  1909,  ii,  1017)  state  that 
there  are  only  four  iron  phosphides,  namely,  FegP,  Fe.,P,  FeP,  and 
FeoPg,  and,  further,  that  the  existence  of  the  last  two  has  not  been 
proved  with  absolute  certainty.  In  the  course  of  an  investigation  on 
the  preparation  of  copper  phosphide  by  heating  a  mixture  of  bone 
ash,  powdered  quartz,  wood-charcoal,  and  granulated  copper,  the 
author  obtained  a  product  which,  on  solution  in  nitric  acid,  left  a 
small  residue  of  glistening  needles,  which  were  practically  insoluble  in 
hot  or  cold  concentrated  nitric  acid  or  in  dilute  sulphuric  acid, 
although  readily  soluble  in  aqua  regia.  The  I'esults  of  analysis  agree 
approximately  with  the  formula  FcgP,,  the  iron  coming  from  the 
impure  quartz  used  in  the  preparation.  These  needles  cannot  be  con- 
sidered as  a  solid  solution  of  FcgP  and  FcjP,  since  the  former  com- 
pound is  readily  soluble  in  nitric  acid.  T.  S.  P. 

Electromotive  Forces  of  Cobalt  Alloys.  F.  Ducelliez  {Compt. 
rend.,  1910,  150,  98—101.  Compare  Pushin,  Abstr.,  1907,  ii,  325, 
618,  774,  837). — From  the  curves  showing  the  relation  between  the 
composition  of  the  alloy  and  the  potential  with  respect  to  a  normal 
solution  of  cobalt  sulphate,  the  existence  of  the  following  compounds 
has  been  deduced  :  CoSn,  CoSb,  CoSb^.  Alloys  of  cobalt  and  bismuth 
form  two  phases,  the  one  rich  in  cobalt,  and  the  other  and  heavier,  rich 
in  bismuth.  Bismuth  lowers  the  melting  point  of  the  cobalt  which, 
when  liquid,  is  capable  of  dissolving  some  bismuth.  From  liquid  alloys 
containing  0 — 94  (approx.)  %  Bi,  the  cobalt  separates  in  a  pure  state  on 
cooling.  The  results  obtained  with  lead  and  cobalt  are  similar  to  those 
with  bismuth  and  cobalt.  Cobalt  and  copper  do  not  form  compounds 
with  each  other,  but  give  either  homogeneous  solid  solutions  or  two 
phase  systems  of  solid  solutions.  T.  S.  P. 

Absorption  of  Carbon  by  Metals,  Especially  Nickel,  in  the 
Electrolysis  of  Aqueous  Solutions.  Gustav  Lambkis  {Zeitsch. 
Elektrochem.,  1909,  15,  973— 981).— The  nickel  which  is  deposited 
from  a  solution  containing  ammonium  oxalate  contains  up  to  4%  of 
carbon;  the  smaller  the  quantity  of  nickel  deposited  and  the  larger 
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the  quantity  of  ammonium  oxalate  used,  the  greater  is  the  quantity  of 
carbon  in  the  deposit.  The  carbonaceous  residue  obtained  by 
dissolving  the  nickel  by  copper  chloride  and  chlorine  contained 
ammonium  chloride,  which  could  not  be  completely  removed.  The 
percentage  of  carbon  in  the  residue  increased  as  greater  precautions 
were  taken  to  free  it  from  ammonium  salts.  The  ammonium  salts  of 
glycollic,  formic,  and  acetic  acids  also  yield  nickel  containing  carbon, 
but  if  a  diaphragm  is  interposed  between  the  anode  and  cathode, 
carbon-free  nickel  is  obtained  if  the  cathode  solution  contains  free 
ammonia,  but  not  if  it  is  kept  slightly  acid.  Carbon  dioxide  also  gives 
carbonaceous  nickel  (fi'om  nickel  ammonium  sulphate  solution),  but  in 
presence  of  a  little  free  ammonia,  carbon-free  metal  is  obtained. 
Since  the  metal  obtained  from  ammonium  oxalate  solution  contains 
carbon  even  in  presence  of  a  large  excess  of  free  ammonia,  the  anodic 
carbon  dioxide  cannot  be  the  source  of  the  carbon.  The  same  applies 
to  carbon  monoxide,  which  behaves  in  the  same  way  as  carbon  dioxide. 
Methane,  ethane,  and  ethylene  give  carbon-free  nickel,  but  acetylene, 
passed  into  the  cathode  solution,  gives  carbonaceous  nickel  both  in 
neutral  and  strongly  ammoniacal  solutions. 

It  is  shown  that  acetylene  is  formed  in  small  quantities  at  the 
cathode  when  ammonium  oxalate  is  electrolysed  with  platinum  and 
nickel  cathodes,  but  not  with  iron,  copper,  or  tin  ;  some  ethane  is  also 
formed  by  further  reduction  of  the  acetylene. 

The  carbon  is  contained  in  the  nickel  in  the  form  of  a  carbide  ;  when 
the  metal  is  dissolved  in  hydrochloric  acid,  the  whole  of  the  carbon  is 
evolved  in  the  form  of  hydrocarbons. 

Iron,  at  which  no  acetylene  is  formed,  is  deposited  from  ammonium 
oxalate  solutions  quite  free  from  carbon.  It  appears,  therefore,  quite 
clear  that  the  carbon  is  contained  in  the  nickel  as  carbide,  formed  from 
acetylene  during  the  deposition  of  the  nickel.  T.  E. 

Alloys  of  Nickel  and  Copper.    Emile  Vigouroux  (Compt.  rend., 

1909,  149,  1378—1380.  Compare  Kurnakoff,  Abstr.,  1907,  ii,  525; 
Guertler,  Abstr.,  1908,  ii,  557). — From  an  examination  of  the  action 
of  acids  on  alloys  of  copper  and  nickel,  and  by  determinations  of  the 
E.M.F.  produced  in  cells  when  one  of  the  metals  constitutes  one  of  the 
electrodes  and  an  alloy  of  the  two  the  second  electrode,  the  author  is 
led  to  the  conclusion  that  no  definite  compounds  of  nickel  and  copper 
exist.  W.  0.  W. 

Two  New  Nickel  Phosphides.     Pierre  Jolibois  {Compt.  rend., 

1910,  150,  106 — 108). — Twenty-one  grams  of  an  alloy  of  tin  and 
nickel  containing  5%  of  nickel  were  heated  with  1 — 4  grams  of 
phosphorus  in  a  vacuous  sealed  tube  to  700°.  On  cooling  and 
dissolving  the  lower  part  of  the  ingot  obtained  in  warm  concentrated 
hydrochloric  acid,  small,  prismatic  crystals  of  metallic  appearance 
were  left,  having  a  composition  corresponding  with  the  formula 
NiPg,  and  D^^  =  4'62.  They  are  soluble  in  nitric  acid,  decomposed  by 
fused  sodium  hydroxide,  and  lose  their  phosphorus  at  650°. 

If  the  proportion  of  phosphorus  in  the  reaction  mixture  is  increased 
to  7 — 10  grams,  hydrochloric  acid  leaves  a  mixture  of  tin  phosphide 
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(SnPj)  with  another  nickel  phosphide,  having  the  fopmula  NiPg. 
These  are  separated  by  heating  the  mixture  in  a  vacuum  to  360"^, 
whereby  the  compound  SnPg  loses  phosphorus,  giving  the  compound 
Sn^Pj  (compare  Abstr.,  1909,  ii,  319),  which  is  then  readily  soluble 
in  hydrochloric  acid.  This  second  phosphide  of  nickel  forms 
microscopic  crystals  of  metallic  appearance,  which  are  readily 
soluble  in  nitric  acid,  and  is  decomposed,  with  incandescence,  by 
fused  sodium  hydroxide;  the  phosphorus  is  lost  at  580° ;  D^^  =  4-19. 

T.  S.  P. 

Mixed  Halogen  Compounds  of  Tin.  \ricTOR  Auger  {Compt. 
rend.,  1909,  149,  860 — 862). — Numerous  compounds  of  the  types  : 
SiiClgBr,  SoCljBrg,  SnClBrj  have  been  described,  all  of  which  are  said 
to  decompose  on  distillation  into  the  simple  stannic  salts  :  SnX^,  SnY^. 

The  author  shows  that  mixtures  of  SnBr^  and  Snl^  give  a  normal 
freezing-point  curve  with  a  eutectic  at  the  composition  SnBrg.glQ.g. 
The  supposed  compound,  SnBr.,1,,  melting  at  54°  is  identical  with  an 
equimolecular  mixture  of  SnBr^  and  Snl^,  and  may  be  separated  by  a 
series  of  ten  fractional  crystallisations  into  fractions  melting  at  88°  and 
27^,  of  compositions  SnBr^.^I.^.g  and  SnBr.2.-.Ij.3  respectively.  Similarly, 
the  supposed  compounds  "SnBrIg  (m.  p.  103°)  and  SnBrgI  may  be 
partly  resolved  by  crystallisation. 

The  cooling  curve  of  SuBr^Io  from  55°  is  an  unbroken  line,  such 
as  is  given  by  a  mixture,  although  the  crystals  are  brilliant  and 
apparently  homogeneous.  The  author  suggests  that  in  all  molten 
mixtures  of  the  composition  SnBraUj^.a,,  the  halogen  atoms  are 
perfectly  mobile.  The  same  is  suggested  for  the  chlorobromides  and 
iodochloridee.  R.  J.  C. 

Natural  Zirconium  Dioxide.  Ludwig  "Weiss  [and,  in  part, 
Richard  Lehmann]  {Zettsch.  anorg.  Ckem.,  1909,  65,  178 — 227). — 
Native  zirconium  dioxide,  baddeleyite,  instead  of  being  isomorphous 
with  rutile  and  ca.ssiterite,  is  mouoclinic.  If  artificially  crystallised 
from  borax,  however,  it  is  quadratic,  and  isomorphous  with  rutile. 
Several  hundred  kilograms  of  the  native  mineral  from  Brazil  have 
been  used  for  the  investigation.  It  contains  88"09';o  ZrO.^,  7*39%  SiO.,, 
074%  TiO.^,  and  3  78%  FejO,.  About  one-half  of  the  impurities  may 
be  removed  by  boiling  with  hydrochloric  acid,  and  rather  more  by 
heating  with  sodium  sulphate,  .salt,  and  carbon.  Pure  zirconia  is 
obtained  by  heating  the  mineral  with  potassium  hydrogen  fluoride, 
and  crystallising  the  double  fluoride. 

For  analy.sis,  the  mineral  is  fused  with  sodium  hydrogen  sulphate. 

Iron  is  separated,  with  aluminium  if   present  in  small  quantity,  by 

precipitation  with  ammonium  sulphide  from  a  hot  solution  containing 

immoniiim  oxalate  and  tartrate.     After  removal  of  organic  salts  from 

he    filtrate,   the    zirconium    hydroxide    is    precipitated    with    sodium 

hydroxide  and   hydrogen   peroxide,   titanium   being   left    in   solution. 

The  following  analyses  represent  dense  fragments  : 

ZrO^  Fc-jOj.        AljO^  TiO^  SiO,. 

I.     9207  2-73  117  trace  2-73 

II.     84-9'?  7  01  3-99  trace  \bl 
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Pure  zirconia  is  obtained  by  a  long  process,  which  is  described  in 
detail.  Repeated  fractionation  does  not  produce  any  indication  of  a 
separation  of  the  zirconium  into  two  constituents.  Small  quantities 
of  rare  earths  have  been  recognised  spectroscopically,  but  scandium  is 
present  only  in  faint  traces. 

The  specific  gravity  varies,  even  of  pure  samples,  and  is  apparently 
dependent  on  the  extent  of  the  previous  heating.  After  compressing 
to  form  rods  under  a  pressure  of  8000  kilograms  per  sq.  cm.,  it  may 
be  fused  by  a  powerful  arc,  using  500  amperes  or  more,  and  then  has 
D'««°  5-48.  The  linear  coefficient  of  expansion  is  a  =  0-00000084,  very 
near  to  that  of  fused  quartz.  Crucibles,  etc.,  may  be  made  by  mixing 
the  zirconia  with  10%  of  magnesia,  or  clay.  Platinum  may  be 
rendered  completely  liquid  by  heating  in  a  zirconia  crucible  with  an 
oxy-hydrogen  flame.  Quartz  may  also  be  melted  without  destruction 
of  the  crucible.     Other  technical  applications  are  described. 

C.  H.  D. 

Thorium.  H.  von  Wartenberg  {Zeitsch.  Elehtrochem.,  1909,  15, 
866 — 872). — Thorium  is  prepared  by  electrolysis  of  thorium  chloride 
dissolved  in  a  mixture  effused  potassium  and  sodium  chlorides  (Abstr., 
1906,  ii,  678).  The  action  of  the  electrolyte  on  the  porcelain  crucible 
is  avoided  to  a  great  extent  by  using  a  graphite  crucible  which  fits 
closely  into  the  porcelain  crucible,  both  as  anode  and  as  containing 
vessel  for  the  fused  salts.  The  cathode  is  a  graphite  rod,  and  the 
electrolysis  is  carried  out  as  rapidly  as  possible  in  an  atmosphere  of 
nitrogen.  The  metal  is  obtained  in  the  form  of  crystals  mixed  with 
carbon,  from  which  it  is  separated  by  means  of  methylene  iodide. 
Careful  analyses  gave  87'6  to  88-9%  thorium,  0-06%  iron,  0*04% 
sodium,  0*03%  silicon,  and  0*15%  carbon  (mechanically  admixed).  The 
remainder  was  oxide.  Microscopic  examination  showed  this  to  be 
mixed  with  the  metal ;  it  is  left  in  the  form  of  a  felted  mass  when  the 
metal  is  dissolved  in  acid.  Experiments  with  mixtures  of  lead  and 
thallium  with  their  oxides  show  that  mechanically-admixed  oxides  do 
not  afEect  the  ductility  of  these  soft  metals  very  seriously,  so  that  the 
ductility  of  thorium  cannot  be  used  as  an  argument  in  favour  of  its 
purity  (Abstr.,  1909,  ii,  53).  The  heats  of  formation  of  thorium  oxide 
and  chloride  were  determined  and  corrected  for  the  impurities  present : 
Th  +  Og  =  ThOg  +  326-0  ±  0-5%  Cal. 
Th  +  2CI2  =  ThCl^  +  300-2  ±  0-67%  Cal. 
The  results  are  given  in  kilogram  calories. 

The  metal  melted  at  1700°,  but  the  carbon  in  it  combined  with  it, 
forming  about  2%  of  carbide,  which  would  lower  the  melting  point 
very  considerably.  Thorium  sulphide  has  been  prepared,  and  its  formula 
is  shown  to  be  ThSg.  T.  E. 

The  Atomic  Weight  of  Vanadium.  Wilhelm  Prandtl  and 
Benno  Bleyer  {Zeitach.  anorg.  Chem.,  1909,  65,  152 — 165). — 
Vanadium  oxy-trichloride,  VOCI3,  is  the  only  vanadium  compound 
capable  of  being  obtained  in  a  state  of  sufficient  purity  for  atomic 
weight  determinations.  Ammonium  metavanadate  is  three  times 
precipitated  from  its  boiling  solution  with  ammonium  chloride,  ignited, 
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heated  with  hydrofluoric  acid,  and  then  mixed  with  carbon  and 
ignited,  first  in  a  current  of  hydrogen  and  then  in  one  of  chlorine. 
The  product  is  fractionally  distilled,  and  then  has  b.  p.  124-47723  mm. 
(corr.).  When  no  longer  changed  by  further  fractionation,  it  has 
T)\^^  1*8362.     The  vapour  density  proves  it  to  be  undecomposed. 

The  liquid  is  distilled  into  glass  bulbs  and  weighed ;  the  bulbs  are 
broken  in  glass  flasks  containing  water  and  zinc.  After  acidifying 
with  nitric  acid  and  filtering,  the  chlorine  is  precipitated  with  silver 
nitrate.  The  mean  result  of  nine  determinations  obtained  is  V  =  51'0 
(Ag=  107-880;  CI  =  35-460),  which  is  lower  than  the  previously 
accepted  value,  51-2.  The  difference  is  explained  by  a  criticism  of 
Koscoe's  method.  C.  H.  D. 

Solution  of  Platinum  in  Sulphuric  Acid  and  the  Products  of 
Reaction.  Marcel  Delepine  {Compt.  rend.,  1910,  150,  104 — 106). — 
Quennessen  (Abstr.,  1906,  ii,  551)  has  atti*ibuted  the  solvent  action  of 
sulphuric  acid  on  platinum  to  the  intermediate  action  of  oxygen  of 
the  air.  The  author  shows  that  all  Queonessen's  results  can  be 
explained  by  assuming  that  the  reaction,  as  represented  by  the  equation 
2Pt  +  7H2SO^  :;=  20H-Pt(SO^H)3  +  3S0o  +  4H2O,  is  reversible. 
Sulphuric  acid  and  spongy  platinum  were  boiled  up  together  in  a  flask, 
while  various  gases  were  passed  through  the  liquid,  ^V'ith  carbon  dioxide, 
the  reaction  proceeded  according  to  the  above  equation.  When  air 
was  used,  twice  as  much  platinum  dissolved,  and  less  sulphur  dioxide 
was  evolved,  owing  to  the  oxidation  of  the  sulphur  dioxide  to  trioxide 
under  the  influence  of  the  platinum.  With  oxygen,  four  times 
as  much  platinum  dissolved,  and  less  still  sulphur  dioxide  was 
evolved.  When  a  mixture  of  carbon  and  sulphur  dioxides  was  used, 
no  solution  of  platinum  took  place,  and,  in  some  cases,  platinum  was 
precipitated  from  solution. 

The  compound  of  platinum  mentioned  above  can  be  isolated  in  the 
form  of  the  potassium  salt,  OH*Pt(SO^H)-SO^K,  by  adding  a  dilute 
solution  of  a  potassium  salt  to  the  orange-yellow  liquid.  If  the 
platinum  is  boiled  with  sulphuric  acid  for  a  long  time,  the  liquid 
becomes  darker  and  darker  in  colour,  finally  almost  black,  and  after 
thirty  hours  may  contain  more  than  20  grams  of  platinum  per  liti'e. 
From  this  solution  a  brown  compound  can  be  obtained,  having  the 
formula  Pt(OH)2'SO^H,H20,  and  cry.'stallising  in  rectangular  prisms, 
which  are  very  soluble  in  water,  concentrated  sulphuric  acid,  alcohol 
and  acetone.  At  lOO"*  it  loses  1-5H._,0.  The  compounds  can  also  be 
obtained  by  the  oxidation  of  platinum  dioxide  with  nitric  acid. 

T.  S.  P. 
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Volcanic  Gases.  Albert  Brun  {Bull.  Soc.  chim.,  1910,  [iv],  7,  4). 
— It  is  pointe«l  out  that  tho  use  of  the  word  "  f  umarolo  "  in  Gnutier's 
»e-statement   {Bull.   Soc.  cAiwi.,  1909,  [iv],  5,  982;  compare  Abstr., 
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1909,  ii,  744,  745)  of  the  author's  argument  in  favour  of  the  view 
that  aqueous  vapour  is  of  little  importance  in  volcanic  explosions 
(Abstr.,  1907,  ii,  33),  is  confusing.  T.  A.  H. 

Gas  from  Thermal  Springs :  Presence  of  Krypton  and 
Xenon.  Charles  Moureu  and  A.  Lepape  {Compt.  rend.,  1909,  149, 
1171 — 1174). — The  authors  have  recognised  the  presence  of  krypton 
and  xenon  in  twenty-six  French  thermal  springs.  The  fact  was 
established  that  the  gases  did  not  come  from  the  atmosphere  in  the 
vicinity  of  the  springs.  W.  0.  W. 

Dawsonite,  a  Sodium-Aluminium  Carbonate.  Richard  P,  D. 
Graham  {Trans.  Roy.  Soc.  Canada,  [iii],  2,  iv,  165 — -177). — This  mineral 
is  found  in  two  dykes  in  Montreal,  at  Tenes,  Algeria,  and  in 
Tuscany.  Terminated  crystals  are  veiy  rare,  but  the  author  found 
a  few  belonging  to  the  orthorhombic,  holosymmetric  class  \a  -.h-.c^ 
0*6475  :  1  :  0"5339].  The  optical  properties  were  studied.  Some  very 
pure  crystals  on  analysis  gave 


A1203. 

Na^O. 

CaO. 

MgO. 

CO2. 

H2O. 

35-70 

21-62 

1-59 

trace 

31-56 

11-51 

agreeing  with  the  formula  Al203,Na20,2C02,2H20.  A  small  amount 
of  calcium  was  present  as  admixed  calcite.  Neither  water  nor  carbon 
dioxide  is  lost  at  140°  ;  long  heating  at  high  temperature  is  necessary 
to  expel  these  constituents  completely.  Two  constitutional  formulae 
are  suggested ;  ONa-Al(OH)-0-CO-OH  and  Al(0H)2'0-C0-0Na,  the 
first  of  which  is  considered  the  more  probable.  E.  J,  R. 

Chemical  Investigation  of  a  Uranium  Mineral  from  Borneo. 
G.  P.  TscHERNiK  {Bull.  Acad.  Sci.  St.  Pelershourg,  1909,  [vi],  3, 
1203 — 1212). — This  mineral  occurs  in  well-formed,  iron-black  crystals, 
D^^  9*057,  hardness  5 — 6,  exhibiting  marked  radioactive  properties. 
The  analytical  results  of  two  different  specimens  are  as  follows  : 


SiOj. 

UO3. 

UO2. 

PbO. 

ThOj. 

Y2O3,  etc. 

CaO.         FeO. 

0-77 

40-95 

41-24 

8*51 

5-03 

1-56 

0-18          0*91 

0-76 

40-88 

4115 

8*49 

5-00 

1-57 

0-18          0-90 

BiaOs. 

MgO. 

CuO. 

H2O. 

Total. 

Di«. 

trace 

trace 

— 

0*52 

99-67 

9*059 

— 

trace 

trace 

0*52 

99-45 

9056 

These  numbers   show   that   the  mineral    consists  of   broggerite,   the 
corresponding  formula  being  : 

4Si02,45U03,48U02,12PbO,6Th02,2Y203,CaO,4FeO,9H20. 
Further  analysis  of  the  rare  earth  constituent  shows  that  it  contains 
ytterV)ia  and  ceria  in  the  proportion  Y^O,  :  Ceo03  =  5  :  1,  the  ceria 
fraction  containing  oxides  of  cerium,  lanthanum,  neodymium,  and 
praseodymium  in  the  proportions  :  Ce203  :  LagOg  :  Nd203  :  Pr203  = 
8:5:1:2.  T.  H.  P. 

Isomerism  in  the  Group  of  Alumino-  and  Ferri-silicates. 
Wladlmir  I.  Yernadsky  {Bull.  Acad.  Sci.  Si.  Peterabourg,  1909,  [vi].  3, 
1183 — 1202), — In  addition  to  alumino-(or  ferri-)3ilicate8  having   the 
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structure  of  kaolinite  (derivatives  of  clay),  chloritoids  (derivatives  of 
MjAlgSiOg),  and  chlorites  [derivatives  of  A1.2Si;^.mOg+2«-„(OH)2,i  or 
A1.2Si05_„^OH).,„],  a  group  of  alumino-silicates  is  possibly  derived  from 
orthosilicates,  and  having  the  general  formula  :  (MgSiO^)^.^^,  where  A 
=  MAl2Si20g  (or  MFcgSigOg)  or  MAlgSiOg.  To  this  group  belong: 
(1)  melilit«,  (Ca2Si04)p,9CaAl2Si.,Os,  where  p  =  3-5  and  q=l-2;  (2) 
gehlenite,  CaoSiO^CaAl^SiOg.  and  (3)  ilvaite,  HgO  -  (FejSiO^)^ - 
CaFeoSijOg,  where  p  =  2.  In  their  properties  these  compounds 
differ  from  the  compounds  MAljSioOg,  and  approximate  to  the 
minerals  M.,SiO^.  This  series  of  silicates  is  analogous  to  the  kaolinite 
series  and  to  the  granites  isomeric  with  them. 

Isomerism  in  the  kaolinite  series  is  of  three  kinds  :  (1)  symmetry 
isomerism  ;  (2)  tran.«position  isomerism,  an  example  of  which  is  shown 
by  the  granite,  CaAloSi.,Og(nucleus),Ca2Si04,  and  the  member  of  the 
melilite  series,  Ca2SiO^(nucieus),CaAl.,Si20g;  (3)  isomerism  of  rearrange- 
ment, as  seen  in  lawsonite,  CaAl.,Si.,0g,2H,0,  and  Gibb.«ite, 
H2Al,Si208,CaO,H.20.  '    "  "  T.  H.  P. 
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Acapnia  and  Shock.  IV.  Fatal  Apnoea  after  Excessive 
Respiration.  Yandell  Hendebson  (Amer.  J.  Phijsiol.,  1910,  25, 
310 — 333.  Compare  Abstr.,  1909,  ii,  421). — One  of  the  most  marked 
symptoms  of  pain  is  hyperpnoea,  and  the  drugs  which  relieve  pain 
quiet  breathing.  The  forced  breathing  leads  to  apnoea,  owing  to 
the  carbon  dioxide  being  swept  out  of  the  body ;  the  apnoea  in 
the  end  leads  to  the  phenomena  of  shock ;  and,  in  fact,  the  symptoms 
of  shock  can  be  induced  in  normal  men  and  animals  by  excessive 
ventilation  of  the  lungs.  This  in  animals  can  be  carried  so  far  as  to 
be  fatal.  This  is  due  to  lack  of  oxygen,  primarily  produced  by  the 
inactivity  of  the  respiratory  centre,  which  is  not  excited  owing  to  the 
absence  of  carbon  dioxide.  The  administration  of  that  gas  during 
apnoea  causes  breathing  to  recommence.  Failure  of  respiration  after 
intense  pain  is  produced  in  the  same  way.  W.  D.  H. 

Union  of  Oxygen  in  Blood.  Wilhelm  Manchot  [and,  in  part, 
W.  Brandt]  {Amialffn,  1909,  370,  241—285).— An  investigation  on 
the  relationship  existing  between  the  absorption  of  certain  pases  by 
blood  and  (1)  the  temperature,  (2)  the  partial  prej>sure  of  the  gas,  and 
(3)  the  concentration  of  the  blood,  carried  out  with  the  object  of 
obtaining  information  on  the  absorption  of  oxygen  by  blood. 

A  compilete  analogy  is  found  to  exi.'^  between  the  metallic  salts 
which  combine  with  gases,  and  blood- pigment  in  their  behaviour 
towards  certain  gases  ;  thus,  not  only  does  blood-pigment  combine  with 
acetylene,  carbon  monoxide,  ethylene,  nitric  oxide,  and  oxygen,  but  the 
•dissociation  is  conditioned  by  the  same  factors  as  those  which  detenuiue 
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the  dissociation  of  the  compounds  of  cuprous  chloride  with  these  gases 
(compare  Manchot  and  Friend,  Abstr,,  1908,  ii,  375  Manchot  and 
Brandt,  this  vol.,  i,  85). 

The  compounds  of  haemoglobin  with  acetylene  and  ethylene  are 
dissociated  to  the  greatest  extent,  whilst  the  degree  of  dissociation  of 
the  oxygen  compound  is  slightly  greater  than  that  of  the  compound 
with  carbon  monoxide  or  nitric  oxide.  Changes  of  temperature  and 
pressure  produce  a  greater  effect  on  the  ethylene  compound  than 
on  the  carbon  monoxide  compound ;  in  the  case  of  the  former 
substance,  the  effect  produced  by  altering  the  temperature  is  due 
rather  to  an  alteration  in  the  state  of  equilibrium  than  to  the  change 
in  the  concentration  of  the  gas. 

Blood  which  has  been  reduced  by  means  of  hydrogen,  likewise 
natural  blood,  when  diluted  with  water,  serum,  or  isotonic  solutions 
of  sodium  chloride  or  sucrose,  combines  with  a  greater  proportion  of 
oxygen,  carbon  monoxide,  ethylene,  or  nitric  oxide  than  undiluted 
blood.  The  same  observation  was  made  with  the  blood  of  horses, 
oxen,  and  pigs.  The  absorption  reaches  a  maximum  at  a  dilution  of 
about  eight  to  ten  times,  at  which  point  each  atomic  proportion  of 
iron  is  found  to  combine  with  practically  two  molecular  proportions 
of  the  gas.  The  effect  of  further  dilution,  likewise  the  addition  of 
alkali,  is  to  decrease  the  absorption  of  gas,  owing  to  the  hydrolysis 
of  the  additive  compound. 

Since  the  gases,  oxygen,  carbon  monoxide,  nitric  oxide,  ethylene, 
and  probably  also  acetylene,  are  absorbed  in  equimolecular  proportions, 
it  follows  that  the  absorption  of  these  gases  by  haemoglobin  is  not 
brought  about  through  the  agency  of  individual  valencies,  but  through 
the  mutual  attraction  of  the  molecules  as  a  whole  with  the  formation 
of  a  molecular  complex,  as  in  the  case  of  the  union  of  cuprous  chloride 
and  carbon  monoxide  {loo.  cit.). 

Blood  which  has  been  acted  on  by  hydrogen  for  some  time  after 
the  complete  reduction  of  the  oxyhsemoglobin  is  found  to  absorb  more 
oxygen  than  that  which  has  not  been  thus  treated ;  this  is  shown  to  be 
due  to  the  presence  of  carbon  dioxide,  which  is  slowly  removed  by  the 
hydrogen.  Carbon  dioxide  in  this  respect  behaves  like  hydrogen 
chloride  with  carbon  monoxide  and  cuprous  chloride  {loc.  cit.). 

The  latter  part  of  the  paper  is  devoted  to  a  discussion  of  the 
absorption  of  oxygen  by  the  blood  in  respiration,  and  the  effect  of 
carbon  dioxide  on  the  tension  of  the  oxygen  in  blood.  It  is  shown 
that  the  presence  of  uncombined  haemoglobin  in  the  blood  (natural 
blood  contains  roughly  one  molecular  proportion  of  oxygen  per  atomic 
proportion  of  iron)  tends  to  keep  the  velocity  of  absorption  of  oxygen 
under  different  pressures  constant.  W.  H.  G. 

Physiology  of  Water  and  Sodium  Chloride.  Otto  Cohnheim, 
Kreglinger  and  Kreglinger  (Zeitsch.  physiol.  Chem.,  1909,  63, 
413 — 431). — An  increase  in  the  concentration  of  haemoglobin  in  the 
blood  was  not  observed  with  certainty  at  an  elevation  of  3000  to  4560 
metres.  In  severe  muscular  work,  a  noteworthy  dilution  of  the  blood 
occurs.  Profuse  sweating  leads  to  a  decrease  of  chlorides  in  the  body, 
which  on  the  days  following  it,  is  succeeded  by  retention  of  chlorides. 
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The  loss  of  chlorides  may  lead  to  a  cessation  of    hydrochloric  acid 
secretion  in  the  stomach.  W.  D.  H. 

Neutrality  Equilibrium  'in  Blood  and  Protoplasm. 
Lawbexce  J.  Henderson  {J.  Biol.  Chem.,  1909,  7,  29— 36).— The 
power  of  proteins  to  preserve  neutrality  in  solution,  which  is  regarded 
as  of  great  importance  by  Brailsford  Robertson,  is  great,  but  under 
conditions  obtaining  in  the  organism,  is  not  comparable  with  that  of  the 
inorganic  constituents  of  blood  and  protoplasm.  There  is  no  proof 
that  more  than  a  small  portion  of  the  carbon  dioxide  liberated  from 
the  blood  in  the  lungs  comes  from  sodium  hydrogen  carbonate  which 
has  given  up  its  sodium  to  proteins,  according  to  a  simple  reaction 
which  is  reversed  in  the  tissues.  It  is  improbable  that  this  is  the 
chief  reaction  involved  unless  indirectly  through  the  heterogeneous 
equilibrium  between  red  corpuscles  and  plasma,  including  the  move- 
ment of  chlorine,  ionised  or  otherwise,  across  the  red  corpuscle  wall 
and  the  consequent  liberation  and  fixation  of  carbon  dioxide  in  the 
plasma,  W.  D.  H. 

Influence  of  Stereochemical  Configuration  on  Certain 
Physico-chemical  Properties  of  Organic  Colloids.  Giuseppe 
BuGLiA  and  L.  Kabczag  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii, 
474 — 481). — Investigation  of  the  influences  exerted  by  the  various 
tartaric  acids  on  the  coagulation  by  heat  of  dialysed  blood-serum 
(compare  this  vol.,  ii,  52)  shows  that  the  action  of  these  acids  is  due 
mainly  to  the  hydrogen  ions  when  the  acids  are  present  in  very  small 
concentrations  ;  when,  however,  the  concentrations  are  relatively  high, 
the  actions  are  determined  principally  by  the  stereochemical  configur- 
ations. So  that,  only  when  the  concentrations  are  high,  are  differences 
observable  between  the  actions  of  the  different  acids.  The  actions  of 
the  various  tartaric  acids  on  muscular  proteins  (gastrocnemius  muscle 
of  the  frog)  are,  in  general,  analogous  to  those  exerted  on  the  neutral 
protein  of  dialysed  blood-serum.  Both  in  accelerating  the  coagulation 
of  the  blood-serum  and  rendering  it  non-coagulable,  and  also  in  deter- 
mining the  velocity  of  coagulation  (contraction)  of  muscle  by  heat,  the 
Z-acid  is  more  effective  than  the  c?-acid.  T.  H.  P. 

Reversed  Activity  of  Tissue  Extract  made  at  High  Temper- 
atures. Bertuam  J.  CoLLiNGWooD  (/'roc.  physiol.  Soc,  1909,  xiv — xv  ; 
J.  Physiol.,  39). — At  115°  a  tissue  extract  loses  its  power  to  accelerate 
blood-coagulation.  If  the  undissolved  residue  is  extracted  at  this 
temperature,  an  anti-coagulant  is  formed.  W.  D.  II. 

Glycolysis.  I.  The  SusceptibiUty  to  Alkali  of  Dextrose. 
Leonor  Michaelis  and  Peter  Rona  {liiocJiem.  Zeitsch.,  1910,  23, 
364 — 369). — The  difficulties  of  measuring  glycolysis  in  the  blood  are 
mainly  two  ;  one,  the  difficulty  of  estimating  sugar  in  a  protein-rich 
fluid  can  be  overcome  by  the  authors'  method  ;  the  other  is  the  sap- 
posed  loss  of  sugar  due  merely  to  the  action  on  it  of  the  alkali  of  the 
blood  and  tissues.  It  has  been  known  for  a  long  time  that  sodium 
hydroxide  and  sodium  bydi-ogen  carbonate  cause  dextrose  to  diaap- 
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pear  from  solution  ;  this  is  confirmed — the  optical  activity  gets  less 
and  less,  it  being  largely  due  to  conversion  into  laevulose  or  mannose. 
But  the  alkalinity  of  blood  is  not  that  which  can  be  estimated  by 
titration,  but  depends  on  the  concentration  of  hydroxyl  ions,  and  can  be 
imitated  by  mixtures  of  primary  and  secondary  sodium  or  potassium 
phosphates ;  such  solutions  cause  no  change  in  the  optical  activity  or 
concentration  of  sugar  in  solution  ;  the  disappearance  of  sugar  due  to 
mei'e  alkalinity  of   the  blood  is  therefore  a  negligible  factor. 

W.  D.  H. 

Physico-chemical  Behaviour  of  Uric  Acid  and  its  Salts  in  the 
Blood.  F.  GuDZENT  (Zeitsch.  2)hy8iol.  Chem.,  1909,  63,  455—477).— 
Uric  acid  can  only  exist  in  the  blood  as  monosodium  urate.  In  pure 
water  this  salt  exists  in  two  isomeric  forms ;  the  first  (a-salt)  is  more 
soluble,  but  more  unstable,  than  the  other  form  (6-salt) ;  the  same  is 
true  for  artificial  and  probably  also  for  natural  serum.  Under  certain 
conditions,  for  instance,  in  gout,  the  blood  can  be  oversaturated  with 
the  urate,  and  this  may  lead  to  its  deposition  in  the  tissues,  but  no 
specific  aflinity  between  cartilage  and  uric  acid  exists.         W.  D.  H. 

The  Behaviour  of  the  Anti-Substances  of  the  Blood-Serum 
Towards  Solvents  and  Other  Reagents.  K.  Kawashima  {Biochem. 
Zeitsch.,  1909,  23,  186 — 192). — The  anti-trypsin  and  anti-rennet 
action  of  the  blood-serum  was  investigated.  The  serum  was  dried  in 
a  vacuum  to  a  powder.  The  anti-properties  were  not  appreciably 
altered  by  extraction  with  ether  or  ethyl  alcohol.  The  anti-rennet 
action  was,  however,  appreciably  diminished  by  treatment  with 
methyl  alcohol,  the  anti-tryptic  action  being  diminished  by  the  same 
treatment  only  to  a  slight  extent.  The  anti-reuLet  cannot  be 
detected  in  the  methyl  alcohol.  A  small  amount  of  tlie  anti-trypsin 
dissolves  in  a  mixture  of  equal  parts  of  methyl  alcohol  and  water. 
Acetone  appears  to  render  the  anti-substances  insoluble  in  water. 
Hydrogen  peroxide  and  salicylaldehyde  injure  both  anti-substances. 
Treatment  with  acids,  alkalis,  and  ferments  appears  to  exert  no  action 
on  them.  S.  B.  S. 

The  Proportionality  of  Proteolytic  and  Rennetic  Action 
of  the  Gastric  Juice  of  Man  and  Dog  in  Normal  and  Patho- 
logical Cases.  Th.  J.  Migay  and  W.  W.  Sawitsch  {Zeitsch.  physiol. 
Chem.,  1909,  63,  405 — 412). — The  experiments  recorded  show  that 
the  two  properties  of  gastric  juice  referred  to  vary  directly  the  one  to 
the  other  both  in  normal  and  pathological  conditions,  and  therefore 
support  PawlofE's  view  that  both  are  due  to  one  and  the  same  enzyme. 

VV.  D.  H. 

Partial  Transformation  of  Alimentary  Patty  Matter  into 
Mannitols  by  Peptic  and  Pancreatic  Digestion  in  vitro. 
:^MiLE  Gautkelet  {Covipt.  rend.,  1909,  149,  1 150— 1151).— The 
author  citeg  the  results  of  experiments,  from  which  he  draws  the 
conclusion  that  the  artificial  acid-peptic  digestion  of  fatty  materials, 
such  as  olive  oil,  butter,  or  tallow,  converts  these  into  Z-mannitol, 
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whilst,  when  the  digestion  is  pancreatic,  in  an  alkaline  medium  the 
maunitol  produced  is  dextrorotatory.  The  amount  of  mannitol 
produced  depends  largely  on  the  state  of  division  of  the  fat,  and 
in  the  case  of  peptic  digestion  on  the  acidity  of  the  solution. 

W.  0.  W. 

Action  of  Heat  on  Dry  Pancreatic  Extract.  Eugene  Choay 
{J.  Pharm.  Chim.,  1910,  [vii],  1,  10 — 16). — Various  observers  have 
recorded  that  the  proteolytic  activity  of  dry  pancreatic  extract  is  but 
little  affected  by  exposure  to  a  temperature  of  100°.  The  author  finds 
that  exposure  to  a  temperature  of  80°  or  100°  during  one  or  two  hours 
scarcely  affects  the  activity  of  the  amylase,  lipase,  or  trypsin  present  in 
pancreatic  ferment,  but  that  at  120°  the  activities  of  all  three  enzymes 
are  rapidly  paralysed.  Of  the  three,  the  amylase  seems  to  be  affected 
least  by  heat.  In  solution,  on  the  contrary,  all  three  enzymes  are 
rapidly  affected  by  heat,  thus  mere  desiccation  of  pancreatic  ferment 
at  40°  to  50°  reduces  the  activity  of  the  amylase  by  three-quarters  and 
that  of  the  lipase  by  ooe-half.  T.  A.  H. 

Fat  Cleavage  by  Pancreatic  Juice.  I.  Emile  F.  Terroine 
(Biocheni.  Zeitsch.,  1910,  23,  404—427.  Compare  Abstr.,  1909,  ii, 
497). — Addition  of  mono-  or  di-glycerides  does  not  influence  the  cleavage 
of  triglycerides  by  pancreatic  lipas^e.  The  addition  of  oleic  acid  to  an 
emulsion  of  olive  oil  hinders  the  process  of  fcaponification,  but  the 
addition  of  glycerol  increases  the  rate  of  cleavage.  This  is  specially 
the  case  for  emulsions  and  solid  fats  ;  the  action  of  glycerol  is  slight 
or  absent  in  the  ca^^e  of  fats  soluble  in  water  (mono-butyrin,  triacetin). 
Any  viscous  substance  (gum,  egg-albumin)  has  a  similar  favourable 
action.  The  optimum  temperature  for  ptiucreatic  lipase  is  40°,  but 
cleavage  occurs  even  at  0°.  Warming  the  lipase  to  45°  lessens  its 
power,  and  to  65°  destroys  it.  In  presence  of  bile  salts,  it  is  more 
easily  affected  by  rise  of  temperature.  The  enzyme  acts  in  a  neutral, 
but  "oetter  in  a  faintly  alkaline,  medium  (optimum  .lV/150)  ;  it  is  lessened 
in  acid  or  strongly  alkaline  media.  W.  D.  H. 

Concentration  of  Anti-substances  in  the  Body- fluids  of 
Normal  and  Immune  Animals.  J.  R.  Greer  and  F.  C.  Becut 
{Amer.  J.  Physiol.,  1910,  26,  292 — 309). — A  research  on  similar  lines 
to  that  carried  out  by  Hughes  and  Carlson  (Abstr.,  1908,  ii,  304), 
determining  the  amount  of  ha?molysins,  agglutinins,  precipitins,  etc., 
in  the  various  fluids  of  the  body.  \V.  D.  H. 

The  Purine  Bases  of  the  Bone-marrow.  H.  Thar  {Biochem. 
ZtiUcL,  1909,  23,  43— 44).— The  following  yields  of  purine  bases  were 
obtained  from  1000  grams  of  bone-marrow  :  guanine  0*3125,  adenine 
0-1710,  hypoxanthine  00724,  xanthine  002875  gram.  S.  13.  S. 

The  Sugar  Destructions  in  Animal  Organisms  which 
are  Measurable  by  the  Polarimeter.  Albert  J.  J.  Vandevkldb 
(Bioc/iem.  Zeilach.,  1909,  23,  324—328.  Compare  Abstr.,  1908,  ii, 
'  14). — Extracts  of   liver  and  pancreas  do  not  cause  changes  in  the 
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rotation  of  lactose  solution,  such  as  the  author  has  already  shown 
occurs  when  this  sugar  is  kept  with  milk.  He  has  also  followed  the 
changes  in  the  rotation  of  solutions  of  other  sugar  solutions  when  kept 
with  animal  fluids  or  extracts  of  organs.  Dextrose  solutions  were  nob 
changed  by  extracts  of  organs.  Urine  caused  a  slight  diminution  of 
the  rotation  of  lactose  solution,  and  also  of  dextrose  solution.  The 
reducing  powers  in  these  cases  were  only  slightly,  if  at  all,  altered. 

S.  B.  S, 

Lactic  Acid  in  the  Autolysed  Dog's  Liver.  Tadasu  Saiki 
{J.  Biol.  Chem.,  1909,  7,  17—20). — The  lactic  acid  in  autolysed  dog's 
liver  is  largely  sarco-lactic  [(i-lactic]  acid,  as  in  other  organs.  A  small 
amount  of  fermentation-lactic  acid  is  also  observed  even  in  the  sterile 
condition.  W.  D,  H, 

The  Action  of  Mercury  Salts  on  Autolysis.  Marco  Tkuffi 
{Biochem.  Zeitsch.,  1909,  23,  270 — 274). — It  has  been  shown  that 
mercury  salts  promote  the  autolytic  process,  and  the  author  has 
determined  the  optimal  quantities  for  various  salts,  S.  B,  S, 

Cholesterol  Esters  in  the  Human  Epidermis  and  their 
Reactions,  Ernst  Salkowski  {Biochem.  Zeitsch.,  1910,  23, 
361 — 363). — The  cholesterol  ester  of  palmitic  acid  was  separated 
from  human  epidermis,  which  was  identified  by  its  melting  point, 
colour  reactions,  and  elementary  composition.  W.  D.  H. 

The  So-called  Fat  of  Tissues  and  Organs.  Hugh  MacLean 
and  Owen  T.  Williams  (Bio-Chem.  J.,  1909,  4,  455— 461).— The 
presence  of  "masked  fat"  in  cell  protoplasm  is  now  recognised  as  a 
fact  of  physiological  and  pathological  importance.  The  yield  of  "fat" 
differs  with  the  extracting  agent  employed,  according  to  its  dis- 
integrating action  on  protoplasm  or  the  fat-products.  The  main 
material  in  the  so-called  fat  is  phosphatide,  which  may  be  free  or 
combined.  The  organ  chiefly  investigated  in  the  present  research  was 
the  liver,  but  some  details  are  also  given  of  other  tissues.  The 
methods  of  extraction  are  also  described.  W.  D.  H. 

The  Importance  of  Phosphatides  for  the  Living  Cell.  II. 
Waldemar  Koch  {Zeitsch.  physiol.  Chem.,  1909,  63,  432 — 442. 
Compare  Abstr.,  1903,  i,  301). — In  colloidal  solutions  of  phosphatides, 
reactions  are  observed  similar  to  those  which  occur  in  physiological 
material.  Carbon  dioxide  and  ammonia  in  small  concentration  aifect 
lecithin  emulsions,  leading  to  alteration  in  its  hydrogen-ion  and 
hydroxyl-ion  concentration.  Phosphatides  play  their  part  in  the 
morphological  and  chemical  differentiation  of  cells,  especially  in 
regard  to  the  formation  of  membranes.  W.  D.  H. 

The  Relationship  of  Diastatic  Efficiency  to  Average  Glycogen 
Content  in  Tissues  and  Organs.  Hugh  MacLean  {Bio-Chem.  J., 
1909,  4,  467 — 479). — Great  variations  occur  in  animals,  even  of  the 
same  species,  in  the  diastatic  efficiency  of  their  tissues.    Very  often  an 
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organ  containing  mere  traces  of  glycogen  (for  instance,  the  lung)  has  a 
higher  amylolytic  power  than  the  liver.  "Wohlgemuth  has  recently 
published  similar  results.  There  is,  in  fact,  no  definite  correlation 
between  glycogen  content  and  diastatic  efficiency  in  the  case  of  adult 
tissues.  W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
FiLippo  BoTTAZzr  and  Noe  Scalixci  (Atti  R.  Accad.  Lincei,  1909,  [v], 
18,  ii,  423 — 430.  Compare  this  vol.,  ii,  56). — The  authors  have 
examined  the  influence  exerted  by  sodium  chloride  on  the- imbibition 
of  the  crystalline  lens  of  the  dog  in  solutions  of  acids  and  of  sodium 
hydroxide  (compare  Abstr.,  1909,  ii,  502).  The  imbibition  in  0-2X- 
sodium  chloride  solution  is  increased  sliglitly  by  acids  and  very 
considerably  by  sodium  hydroxide.  In  the  latter  case,  the  velocity 
and  magnitude  of  the  imbibition  are  proportional  to  the  concentration 
of  hydroxyl-ions,  whilst  with  acids  the  amount  of  imbibition  is 
directly  proportional  to  the  concentration  of  hydrogen-ions,  hydro- 
chloric and  acetic  acids  favouring  imbibition  rather  more  than 
sulphuric  acid  of  the  same  concentration. 

From  these  and  previous  results,  it  is  evident  that  alkalis  are  the 
most  potent  agents  influencing  the  imbibition  of  the  tissues,  and  that 
the  extent  of  the  physiological  imbibition  of  every  living  cell  and  fibre 
corresponds  with  a  certain  relation  between  the  concentration  of  the 
neutral  salts  and  that  of  the  salts  which  in  aqueous  soluUons  have 
alkaline  reactions  owing  to  hydrolytic  dissociation.  For  a  jjiven  con- 
centration oi  hydroxyl-ions,  the  imbibition  of  the  crystalline  lens  or 
of  the  tissues  is  greatest  in  absence  of  neutral  salts.  The  absorption 
of  the  lens,  muscles,  etc.,  should  be  less  in  a  solution  of  barium  or 
calcium  hydroxide  than  in  one  of  sodium  or  potassium  hydroxide 
of  the  same  concentration.  T.  H.  P. 

The  Iodine  Complex  in  Sponges.  Henry  L.  Wheeler  and 
Lafayette  B.  Mendel  {J.  Biol.  C'hem.,  1909,  7,  1 — 10). — Drechsel's 
iodogorgonic  acid  from  Gorgonian  corals  was  shown  to  be  3  : 5-di- 
iodotyro.siue  by  Wheeler  and  Jamieson  (Abstr.,  1905,  i,  350).  In 
sponges,  also,  it  is  now  shown  that  the  iodine  is  present  in  the  same 
form.  The  common  bath  sponge  served  as  the  source  of  the  material. 
The  ease  with  which  iodine  entei*s  into  combination  with  the  aromatic 
group  suggests  certain  considerations  respecting  the  function  of  iodine 
in  proteins,  gome  of  which  are  commented  on. 

3  : 5-Di-iodotyro8ine  and  the  similar  compound  with  bromine  are 
precipitated  by  phosphotungstic  acid,  whilst  tyrosine  itself  is  not.  It 
does  not  give  the  tyrosine  reaction  with  Millon's  reagent  until  after 
reduction.  W.  D.  H. 

The  Theory  of  Urea  Formation.  Albert  A.  Epstein  (Biochem, 
Zeitsch.,  1909,  23,  250 — 261). — According  to  Schmiedeberg's  theory, 
urea  is  formed  in  the  organism  from  ammonium  carlx)nate ;  according 
to  the  theories  of  Salkowski  and  Hoppe-Seyler,  urea  is  formed  by  the 
addition  of  ammonia  to  a  substance  in  which  a  nitrogen  atom  is 
already  bound  to  a  carbon   atom  (for   example,   cyanates).       If   the 
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Schmiedeberg  conception  is  correct,  then  there  is  no  limit  (except 
the  toxicity)  to  the  amount  of  ammonia  which  can  be  converted  in  the 
organism  into  urea.  If  the  other  theories  are  correct,  then  there  is  a 
limit,  as  the  amount  of  cyanate  or  other  groups  available  for  synthesis 
depends  on  the  protein  degradation.  In  the  latter  case,  if  the  amount 
of  nitrogen  in  the  ammonium  salt  ingested  exceeds  that  derived  from 
protein,  the  excess  of  ammonia  should  be  excreted  in  this  form  and  not 
as  urea.  Experiments  carried  out  on  rabbits  by  the  author,  in  which 
the  nitrogen  of  the  ammonium  salt  (lactate)  administered  exceeded 
that  of  the  normal  nitrogen  output  on  a  fixed  diet,  lead  to  the 
conclusion  that  there  is  no  limit  to  the  amount  of  ammonium  salt 
which  can  be  converted  into  urea.  The  results,  therefore,  support 
Schmiedeberg' s  theory.  S.  B.  S. 

The  Origin  of  Lactose.  Ch.  Poechee  {Biochem.  Zeitsch.,  1910, 
23,  370 — 401). — If  the  mammary  glands  are  removed  in  cows  and 
goats  immediately  after  parturition,  glycosuria  of  variable  intensity 
sets  in  rapidly,  and  lasts  about  twenty-four  hours.  A  similar  result 
follows  amputation  of  the  breasts  in  lactating  animals.  This  is 
associated  with  hyperglycsemia ;  lactose  is  not  present.  Phloridzin 
injection  in  suckling  animals  produces  glycosuria  as  well  as  in  lactating 
and  male  animals.  In  the  operation  cases  just  referred  to,  the  sugar 
is  dextrose,  which,  in  the  absence  of  the  mammary  glands,  is  not 
converted  into  lactose.  W.  D.  H. 

Influence  of  Lactic  Acid  Ferments  on  Intestinal  Putre- 
faction in  a  Healthy  Individual.     Helen  Baldwin  {J.  Biol.  Chem., 

1909,  7,  37 — 4:8). — A  full  account  of  a  prolonged  series  of  observa- 
tions on  a  man  which  showed  that  sour  milk  exerted  no  specially 
favoui'able  influence  on  the  subject's  condition.  The  excretion  of 
ethereal  sulphates  and  phenol  in  the  urine,  and  of  indole  and  scatole 
in  the  faeces,  was  usually  increased  when  the  fermented  milk  was 
taken.  W.  D.  H. 

Experimental  Glycosuria.  V.  The  Distribution  of  Glyco- 
genolytic Ferment  in  the  Animal  Body,  especially  of  the 
Dog.     John  J.   R.   Macleod  and  E,.   G.  Peaece  (Amer.  J.  Physiol. ^ 

1910,  25,  255—291.  Compare  Abstr.,  1909,  ii,  168).— Prolonged 
perfusion  of  the  liver  with  isotonic  salt  solution  does  not  lessen  the 
power  of  the  extracts  of  the  organ  to  destroy  glycogen  ;  this  is  against 
the  view  that  the  action  is  due  to  lymph.  The  full  amount  of 
glycogenolysis  is  not  obtained  until  the  tissue  cells  are  crushed  in 
Buchner's  press ;  the  ferment  responsible  is  therefore  an  endo-enzyme. 
This  is  termed  glycogenase  ;  it  is  most  abuudant  in  the  pancreas,  the 
liver  and  blood-serum  (or  plasma)  come  next,  and  then  the  kidneys, 
intestines,  and  muscles.  I  he  nutritive  condition  of  the  dogs  used  is 
not  a  factor  in  the  activity,  and  the  blood-serum  from  the  pancreatic 
vein  does  not  contain  more  of  the  enzyme  than  that  from  the  carotid 
artery.  The  organs  of  pig,  rabbit,  and  especially  the  lamb,  are  lesi^ 
active  than  those  of  the  dog,  W.  D.  H. 
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The  Urorosein  Reaction.  Henry  D.  Dakin  {J.  Biol.  Chem., 
1909,  7,  57 — 58). — Herter  has  shown  that  indoleacetic  acid  is  the 
chromogen  of  urorosein,  and  that  the  reaction  is  obtained  when  nitrites 
are  also  present  in  the  urine.  Ciusa  and  Terni  (A.bstr.,  1908,  i, 
763)  state  that  one  of  the  derivatives  of  cinnamylideneacetophenone, 
the  a-oxime,  when  given  to  animals  causes  the  appearance  of 
the  urorosein  reaction  in  their  urine.  This  was  repeated  in  the 
present  experiments  with  negative  results.  It  is  suggested  that  the 
previous  animals  bad  a  trace  of  indoleacetic  acid  in  their  urine,  and 
that  the  administration  of  the  oxime  was  followed  by  the  occurrence 
of  nitrites,  for  it  is  known  that  hydroxylamine  is  converted  into 
nitrous  acid  in  the  organism.  W.  D.  H. 

The  Action  of  Saline  Purgatives.  Arthur  F.  Hertz,  F.  Cook, 
and  E.  G.  Schlesinger  (Guy's  Hospital  Reports,  1909,  63,  297 — 307). 
— Two  views  are  held  in  regard  to  the  action  of  saline  purgatives  ; 
one,  the  more  prevalent  supposes  that  the  salt  attracts  water  into  the 
intestine  and  so  produces  fluid  stools  ;  the  other  supposes  that  the  salt 
is  absorbed  and  the  effect  is  due  to  a  specific  irritation  by  the  absorbed 
salt  of  the  intestinal  neuro-muscular  and  secretory  mechanism,  leading 
to  increased  peristalsis  and  increased  secretion.  The  present  paper  is 
an  argument  in  favour  of  the  latter  theory.  It  is  pointed  out  that  the 
purgation  often  occurs  within  half  an  hour,  and  that  RiJntgeu-ray 
pictures  of  the  intestine  show  that  what  is  taken  by  the  mouth  does 
not  reach  the  caecum  until  four  hours  later.  This  time  is  only  very 
slightly  shortened  after  a  saline  purge.  Further,  the  watery  contents 
which  are  increased  consist  of  succus  entericus,  not  simply  of  water ; 
of  the  sulphate  administered,  the  faeces  show  little,  if  any,  increase, 
whilst  into  the  urine  the  excess  of  sulphate  passes  very  rapidly, 
showing  that  it  has  been  absorbed.  W.  D.  H. 

The  Estimation  of  Ferments  in  the  Faeces.  Hans  Ury 
{Biochem.  Zeitich.,  1909,  23,  153— 178).— The  following  data  were 
determined  :  amount  of  faeces,  total  solids,  weight  of  solids  in 
aqueous  extract,  and  the  nitrogen  in  the  total  and  the  extract.  The 
following  ferments  were  quantitatively  estimated  in  the  aqueous 
extract :  pepsin  (by  Volhardt's  method),  amylolytic  ferment  (by 
Wohlgemuth's  method),  the  pancreatic  ferment  (by  Volhardt's 
method),  the  lipase,  the  nuclea.se  (by  determination  of  the  adenine 
yielded  by  thymus  nucleoprotein),  the  maltase,  and  the  invertin 
(l)y  the  usual  polarimetric  methods).  The  results  were  calculated  in 
terms  of  1  gram  of  dry  substance  or  of  1  gram  of  nitrogen,  except  in  the 
ca.se  of  the  pancreatic  enzyme,  which  was  calculated  in  terms  of 
0  01  gram  of  nitrogen.  Pepsin  was  found  to  be  always  absent  from 
fa'ces,  and  also  lipase.  Nuclea.se  and  malta<ewere  present  in  the  faeces 
after  administration  both  of  senna  and  magne.sium  sulphate,  but 
ab**ent  in  the  normal  fieces.  After  administration  of  the  former  drug, 
the  ferments  normally  present  in  faeces  (amylase,  pancreatic  ferment, 
and  invertin)  were  in  considerably  increased  quantities  ;  this  was  not 
the  case  after  magnesium  sulphate  administration.  The  author  give* 
full  details  of  his  experimental  methods.  S.  B.  S. 


ii.   146  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Ohemiatry  of  Cancer.  II.  Purine  Bases,  Creatine,  and 
Creatinine.  Tadasu  Saiki  {J.  Biol.  Chem.,  1909,  7,  23— 26).— After 
removal  of  fat  and  lipoids  from  a  number  of  cancerous  tumours, 
the  residue  was  hydrolysed  with  sulphuric  acid,  and  purine  bases 
determined  by  the  Kriiger-Schmid  method.  The  following  figures  are 
given  :  uric  acid,  0'024%  ;  adenine  as  picrate,  0"032%  ;  hypoxanthine  as 
nitrate,  0'0034% ;  guanine  and  xanthine  are  only  present  in  traces  ; 
this  suggests  the  presence  of  guanase  and  oxydase,  and  the  absence  of 
adenase,  as  in  other  human  tissues.  Creatine  and  creatinine  were 
determined  by  Folin's  method ;  the  creatinine  present  amounted  to 
0*016%  of  the  fresh  tissue  ;  creatine  was  practically  not  present. 

W.  D.  H. 

The  Influence  of  Certain  Alcohols,  Hydroxy-  and  Amino- 
acids  of  the  Aliphatic  Series  on  the  Sugar  and  Nitrogen 
Excretion    in    Phloridzin    Diabetes    of    the    Dog.     I.     Paul 

HocKENDORF  {Biochem.  Zeitsch.,  1909,  23,  281 — 303). — To  starving 
dogs  receiving  phloridzin  injections,  various  alcohols,  amino-acids,  and 
other  substances  were  administered,  and  the  alterations  caused  in  the 
nitrogen  and  sugar  excretions  were  noted.  It  was  found  that  the 
administration  of  those  alcohols  which  contain  an  uneven  number  of 
carbon  atoms  causes,  almost  always,  an  increased  sugar  excretion.  In 
the  case  of  propyl  alcohol  this  increase  is  not  regular.  The  alcohols 
with  three  and  five  carbon  atoms  caused  a  diminution  of  the  nitrogen 
output.  The  alcohols  with  an  even  number  of  carbon  atoms  did  not 
cause  an  increased  sugar  excretion  ;  neither  did  ?i-valeric  acid,  in 
this  case  both  the  sugar  and  nitrogen  excretion  were  somewhat 
diminished.  Fermentation-lactic  acid  caused  a  slight  increase  of 
sugar  excretion  and  diminution  of  nitrogen  excretion ;  rf-Z-alaoine 
caused  a  slight  increase  in  the  sugar,  and  also  an  increase  in  the 
nitrogen.     Olive  oil  caused  an  increase  in  the  nitrogen  output. 

S.  B.  S. 

Phloridzin  Diabetes.  I.  A.  Eklandsen  {Biochem.  Zeitsch.,  1910, 
23,  329 — 360). — Phloridzin  glycosuria  is  not  regarded  as  a  primary 
hepatogenous  or  renal  production  of  sugar,  and  so  Minkowski's 
theory  is  held  to  be  untenable.  It  originates  owing  to  the  passage  of 
phloridzin  through  the  kidney,  calling  forth  there  an  abnormal 
elimination  of  sugar  by  that  organ,  which  is  probably  a  true  secretion. 
The  sugar  in  the  blood  is  removed  in  this  way,  but  as  the  amount  of 
sugar  in  the  carotid  blood  does  not  diminish,  it  is  necessary  to  suppose 
that  a  secondary  compensatory  sugar  production  occurs  in  the  liver,  as 
Bang  has  proved  to  be  the  case.  The  maximal  amount  of  sugar  in  the 
urine  occurs  simultaneously  with  the  maximum  of  phloridzin  excretion, 
and  it  ceases  at  the  same  time  as,  or  shortly  after,  the  excretion  of 
phloridzin  ceases.  W.  D.  H. 

Gout.  F.  GuDZENT  {Biochem.  Zeitsch.,  1909,  23,  275—277).— 
Polemical.  The  author  contends  that  the  conclusions  of  Bechhold 
and  Ziegler  (Ab.str.,  1909,  ii,  916)  are  unjustified,  as  it  is  theo- 
retically  impossible    for  uric  acid   to  exist  as  such    in   serum.       It 


PHtSIOLOGICAL   CHEMISTRY.  11.   147 

must  exist  in  the  form  of  a  sodium  salt  which  will  form  super- 
saturated solutions,  the  degree  of  supersaturation  of  which  will  depend 
on  rate  of  formation  and  other  circumstances.  He  holds,  also,  that  the 
conclusions  of  these  authors  are  unjustified,  because  the  analyses 
are  incomplete,  no  account  having  been  taken  of  the  carbon  dioxide 
tension  of  the  solutions,  and  that  it  is  impossible  to  entirely  free  the 
deposits  analysed  from  serum  and  other  substances.  The  author  also 
states  that  other  physico-chemical  laws  have  not  been  taken  into 
account  in  the  investigations  criticised.  S.  B.  S. 

Tbe  Influence  of  Alcohol  on  the  Quantity  of  Phosphatides 
in  Animal  Organs.  Nadine  Sieber  {Biochem.  Zeitsch.,  1909,  23, 
304 — 323). — The  phosphatides  were  estimated  in  the  organs  of  animals 
which  had  received  alcohol,  and  in  those  of  control  animals  which  had 
received  no  alcohol,  and  had  been  kept  under  otherwise  similar 
conditions.  The  organs  of  the  former  showed  a  smaller  lecithin 
content  than  those  of  the  latter,  the  diminution  varying  from  0*57% 
in  tbe  stomach  wall  to  11%  in  the  brain,  these  numbers  being  the 
mean  of  several  experiments.  S.  B.  S. 

The  Chemical  Constitution  and  Physiological  Action  of 
Alcohols  and  Acids.  II.  Jacques  Loeb  {Biochem.  Zeitsch.,  1909,  23, 
93 — 96.  Compare  Abstr,,  1909,  ii,  168). — The  minimum  quantities 
of  alcohols  necessary  to  convert  negatively  heliotropic  copepoda  into 
positively  heliotropic  organisms  were  determined.  The  higher  the  atomic 
weight  of  the  alcohol,  the  greater  was  the  activity.  The  same  result 
was  also  obtained  with  daphnia.  The  narcotic  effect  was  similar  to 
the  heliotropic  effect.  The  heliotropic  action  of  the  acids  is  much 
stronger  than  that  of  alcohols.  Hydrochloric,  nitric,  and  sulphuric 
acids  have  about  the  same  action  as  formic  acid.  The  increased  action 
of  the  fatty  acids  with  higher  molecular  weights  is  not  so  marked  as 
in  the  case  of  the  alcohols.  S.  B.  S. 

The  Fate  of  Histidine  in  the  Body  of  the  Dog.  Katharina 
KowALEWSKY  (Bioc/iem.  Zeitaeh.,  1909,  23,  1 — 4). — ^The  ingestion  of 
histidine  hydrochloride  caused  an  increase  in  the  acidity  in  the  urine 
(even  when  sodium  carbonate  was  administered),  and  a  large  increase 
in  the  total  nitrogen  and  ammonia  output  in  the  urine,  the  i-atio  of 
ammonia  to  total  nitrogen  being  also  increased.  The  results  indicated 
degradation  of  the  body  proteins.  Methyliminazole  acted  toxically 
when  administered  to  a  dog.  S.  B.  S. 
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Action  of  Sodium  Benzoate  on  the  Multiplication  and 
Production  of  Gas  by  Various  Bacteria.  Christian  A.  Herter 
{J.  Biol.  Chem.,  1909,  7,  59 — 67). — Food  preparations  containing  0-1% 
of  sodium  benzoate  nearly  always  contain  small  numbers  of  bacteria, 


ii.   148  ABSTRACTS   OF   CHEMICAL  PAPERS. 

chiefly  of  the  spore-bearing  kind.  In  dextrose  bouillon,  the  same 
percentage  only  slightly  inhibits  Bacillus  coli  and  other  intestinal 
bacteria.  Gas  production  may,  however,  be  considerably  hindered. 
When  mixed  fsecal  bacteria  are  introduced  into  dextrose  bouillon 
containing  O'l  to  0"2%  of  sodium  benzoate,  the  bacteria  are  unequally 
inhibited.  In  general,  the  organisms  of  the  Bacillus  coli  type  are  more 
inhibited  than  cocci.  W.  D.  H. 

Decomposition  of  Nitrates  by  Bacteria.  S.  A.  Sewerin  {Contr. 
Bakt.  Par.,  1909,  ii,  25,  479—492.  Compare  Abstr.,  1909,  ii,  479)— 
Deuitrification  experiments  with  Bacillus  pyocya'mus  and  Vibrio 
denitrijicans  showed  that  both  microbes  can  frequently  utilise  dung, 
straw,  and  urine  as  a  means  of  increasing  denitrification  in  a  marl, 
whilst  in  a  black  soil  these  substances  were  not  utilised,  although 
the  microbes  grow  readily  in  the  soil  without  manure.  In  one  experi- 
ment the  addition  of  a  very  large  amount  of  dung  (8%)  resulted  in  a 
reduction  of  the  amount  of  nitrate  by  17%  when  the  soil  was  inoculated 
with  Bacillus  pyocyaneus,  but  no  effect  was  produced  with  Vibrio 
denitrijicans.  N.  H.  J.  M. 

Alcoholic  Fermentation  in  the  Presence  of  Sulphurous 
Acid.  M.  Emmanuel  Pozzi-Escot  {Bull.  Assoc.  Chim.  sucr.  Dist., 
1909,  27,  561 — 562). — The  author  does  not  agree  with  the  statement 
made  by  Martinand  (Abstr.,  1909,  ii,  823)  that  yeasts  do  not  ferment 
sugar  solutions  in  the  presence  of  sulphurous  acid.  Pure  yeasts  which 
the  author  employed  in  his  experiments  became  acclimatised  to  the 
presence  of  this  acid.  It  is  also  pointed  out  that  the  beer  yeast  used 
by  Martinand  does  not  under  ordinary  conditions  readily  ferment 
sucrose  in  acid  solution.  W.  P.  S. 

The  Influence  of  Fermented  Sugar  Solutions  on  the 
Respiration  of  Wheat  Seedlings.  S.  Kostytscheff  (Biochem. 
Zeitsch.,  1909,  23,  137 — 142). — Dextrose  solutions  were  fermented  by 
zymin  until  they  no  longer  exerted  a  reducing  action  on  Fehling's 
solution  ;  the  alcohol  was  then  distilled  off.  Seedlings  soaked  in  such 
solutions  showed  an  increased  output  of  carbon  dioxide,  equivalent  to 
142%  in  twelve  hours,  as  compared  with  seedlings  which  had  been  soaked 
in  water.  No  increased  alcohol  production  could,  however,  be  detected, 
and  the  author  assumes  that  the  action  is  due  to  increased  normal 
respiration,  and  not  to  alcoholic  fermentation  ;  the  amount  of  oxygen 
used  up,  furthermore,  does  not  increase  in  the  same  ratio  as  the  carbon 
dioxide  production.  S.  B.  S. 

The  Influence  of  Mineral  Salts  on  the  Respiration  of  Germin- 
ating Seeds.  W.  Zaleski  and  A.  Heinhaud  {Biochem.  Zeitsch.,  1909, 
23,  193 — 214). — The  authors  give  the  results  of  somej  preliminary 
investigations  of  the  action  of  various  salts  on  the  seeds  of  Lupinua 
angustifolius,  Zea  mais,  and  Pisum  sativum.  The  solutions  investigated 
include  Knop's  solution  and  magnesium  sulphate,  potassium  dihydrogen 
phosphate,  potassium  nitrate,  magnesium  sulphate,  and  other  salt  solu- 
tions, and  also  of  solutions  containing  mixtures  of  salts.  In  each  cise  the 
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output  of  carban  dioxide  was  measured  and  compared  with  the  output  of 
the  same  seeds  grown  in  pure  water.  The  results  are  expressed  as  the 
number  of  mg.  of  carbon  dioxide  expired  per  hour  by  one  hundred  seeds. 
The  action  of  the  salts  was  not  the  same  on  all  the  varieties  of  seed 
tested,  and  depends,  perhaps,  on  the  mineral  content  of  them. 
Attention  is  called  to  the  possible  antagonistic  action  of  various  ions, 
such  as  has  already  been  observed  in  other  biological  processes. 

S.  B.  S. 

The  Part  Played  by  Oxygen  in  the  Formation  of  Protein 
in  Plants.  W.  Zaleski  {Biochem.  Zeitsch.,  1909,  23,  150—152). — 
The  author  has  already  shown  that  there  is  a  con<iderably  greater 
formation  of  proteins  in  the  bulbs  of  Allium  cepa  which  have  been 
punctured  as  compared  with  intact  bulbs  (Abstr.,  1901,  iJ,  619  ;  1902, 
ii,  318).  He  now  extends  this  observation  to  pea  seeds.  A  control 
was  dried  at  60 — 70°,  and  two  other  similar  portions  were  kept,  one 
in  dry  air,  and  the  other  in  a  dry  oxygen-free  atmosphere.  The  two 
latter  portion.s  contained  more  protein  than  the  former,  the  portion 
which  was  kept  in  presence  of  oxygen  containing  the  largest  quantity 
of  the^^three.  There  was  no  change  in  the  amount  of  total  nitrogen. 
The  analyses  were  carried  out  by  Stutzer's  method.  Tlie  author 
attributes  the  increased  protein  formation  in  oxygen  to  the  increased 
energy  supply  to  the  seeds,  and  he  assumes,  therefore,  that  the  action 
is  only  indirect.  S.  B.  S. 

Selective  Absorption  of  Ions  by  Roots.  Enrico  Pantanelli 
and  M.  Sella  {Atli  Ii.  Accad.  Lincei,  1909,  [v],  18,  ii,  481—488). — 
By  means  of  plantlets  of  dwarf  Cucurbiia  pepo,  the  authors  have 
investigated  the  selective  action  of  the  absorptive  epithelium  of  the 
roots  on  the  anions  and  cations  of  various  salts.  The  results  confirm 
the  capacity  of  this  membrane  of  functioning  as  a  septum  unequally 
permeable  for  different  ions,  the  amounts  of  the  latter  absorbed  for 
various  salts  being  given,  in  mg.-ions,  in  the  following  table  : 


KCl. 

CaCl.^ 

K^SO,. 

CaSO^. 

KHjPO,. 

CiiHPO,. 

Cation 

23-38 

0 

11-6 

0 

i-i."; 

1-10 

Anion 

30-68 

51-39 

18-07 

1-98 

49-01 

78-93 

In  the  case  of  the  four  soluble  salt?,  potassium  chloride,  calcium 
chloride,  potassium  sulphate,  and  potassium  dihydrogen  phosphate,  the 
amounts  of  carbon  dioxide  emitted  by  the  young  roots  were  determined, 
but  on  comparing  these  amounts  with  those  of  the  cations  remaining 
in  excess,  no  general  rule  is  observable.  With  calcium  sulphate  and 
the  phosphate  CaHPO^,  however,  it  appears  that,  the  more  rapid  the 
absorption  of  the  anion  compared  with  that  of  the  cation,  the  more 
carbon  dioxide  is  emitted  by  the  roots.  This  phenomenon  is  based  on, 
at  least,  the  two  following  causes  :  (1)  increase  of  the  respiring  surface 
and  mass  by  the  accelerated  development  of  the  roots  produced  by  the 
alimentary  and  catalytic  influences  of  the  rapidly  absorbed  anions  ; 
(2)  the  direct  influences  of  these  anions  on  the  respiratory  activity. 

T.  H.'P. 

VOL.  xcviu.  ii,  .  11 
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Nitrogenous  and  Mineral  Composition  of  Ornamental 
Plants.  Alexandre  Hebert  and  Georges  Teuffaut  {Bull.  Soc. 
chim.,  1910,  [iv],  7,  31 — 37). — With  a  view  to  the  preparation  of 
appropriate  compound  and  complete  manures  for  garden  plants,  the 
authors  have  determined  the  amounts  of  nitrogen  and  mineral  con- 
stituents present,  per  kilogram  of  fresh  plant,  in  a  large  number  of 
species  grown  for  horticultural  purposes.  These  are  tabulated  in  the 
original.  T.  A.  H. 

Chlorophyll.  VII.  Comparative  Investigation  of  the  Chloro- 
phyll of  Different  Plants,  PtiCHARD  Willstatter,  Ferdinand 
HocHEDER,  and  Ernst  Hug  {Annalen,  1910,  371,  1 — 32.  Compare 
Willstatter  and  Benz,  Abstr.,  1908,  i,  199). — The  existence  of  two 
distinct  chlorophylls  has  been  definitely  established  by  Willstatter 
and  Benz  (loc.  cit.).  Crystalline  chlorophyll  is  now  shown  to  contain 
two  methoxyl  groups,  whilst  amorphous  chlorophyll,  from  determina- 
tions with  phaeophytin,  contains  one  phytol  residue  and  one  methoxyl 
group  for  each  atom  of  magnesium ;  phaeophorbin,  derived  from 
crystalline  chlorophyll,  is  likewise  a  dimethyl  ester. 

The  primary  object  of  this  investigation  was  to  ascertain  the  extent 
of  the  distribution  of  these  chlorophylls  in  the  vegetable  world,  the 
method  employed  being  as  follows  :  the  chlorophyll  is  extracted  from 
the  dry  material  by  means  of  alcohol,  and  converted  as  completely  as 
possible  by  oxalic  acid  into  the  magnesium-free  decomposition  product ; 
the  latter  is  then  hydrolysed  quantitatively,  the  weight  of  phytol 
obtained  being  a  measure  of  the  phaeophytin  and,  consequently,  of  the 
amorphous  chlorophyll  present  in  the  plant. 

Determinations  made  with  grass,  plantain,  and  stinging  nettle, 
collected  from  various  localities  and  at  different  times  of  the  year,  in- 
dicate that  the  nature  of  the  chlorophyll  is  not  influenced  by  these 
factors,  a  result  not  in  accord,  apparently,  with  the  conclusion  drawn 
by  Borodin  from  his  investigations  {Bot.  Zeit.,  1882,  40,  608). 

The  results  of  the  analyses  of  the  chlorophyll  of  seventy  plants 
taken  from  thirty-six  families  are  recorded.  These  show  that  phytol 
is  distributed  widely  in  nature ;  with  the  exception  of  one  family 
( Verbenacae),  of  which  only  one  variety  was  examined,  representatives 
of  all  the  families  investigated  have  been  obtained  in  which  phytolester- 
chlorophyll  preponderates.  In  six  cases  the  proportion  of  phytol 
was  small,  namely,  in  Stachys  silvatica,  Galeopsis  versicolor,  Galeopsis 
tetrahit,  Datura  stramonium,  Verbena  officinalis,  and  Scrophularia 
nodosa  ;  crystalline  chlorophyll  was  isolated  from  the  first  four,  also 
from  Lamium  maculatum,  which  with  Atropa  belladonna  and  Salix 
occupies  an  intermediate  position.  The  distribution  of  crystalline 
chlorophyll  indicated  by  these  results  does  not  appear  to  be  as  great 
as  was  deduced  by  Borodin  (loc.  cit.)  and  Monteverde  {Acta  Jlorti 
Petropolitani,  1893,  13,  123). 

The  basic  decomposition  product  obtained  from  the  various  prepar- 
ations of  phaeophytin  from  seventy  plants  is  in  the  majority  of  cases 
principally  a  mixture  of  phytochlorin-e  and  phytorhodin-r^ ;  the  latter 
compound  is  the  principal  decomposition  product  of  phaeophytin  from 
Pinus  silvestris  and  Bclonica  officinalis,  whilst  it  is  not  proaont  in  the 
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decomposition  product  of  phaeophytin  from  Urtica  dioica  and  Salix. 

Analyses  of  the  basic  compounds  just  mentioned  point  to  a  larger 
proportion  of  carbon  to  nitrogen  than  that  represented  by  the  formulae 
given  by  Willstiitter  and  Hocheder  (Abstr.,  1907,  i,  780), 

The  proportion  of  chlorophyll  in  the  leaves  of  various  plants  has 
been  estimated  colorimetrically  by  comparison  of  the  alcoholic  extract 
with  a  standard  solution  of  crystalline  chlorophyll ;  it  is  found  to 
vary  from  0*5%  to  slightly  over  1%  of  the  dry  material,  a  value 
smaller  than  that  given  by  Tschirch.  W.  H.  G. 

Adenium  Hongkel,  the  Ordeal  Poison  of  the  French  Soudan. 
Em.  Perrot  and  M.  Leprince  {Compl.  rend.,  1909,  149,  1393—1395). 
— An  aqueous-alcoholic  extract  of  the  flowers  of  Adenium  Hongkel, 
from  Upper  Senegal,  showed  intense  toxic  properties.  By  extraction 
with  chloroform,  a  neutral,  yellow,  amorphous  substance  was  obtained, 
agreeing  approximately  with  the  formula  C2oH3jO^.  The  substance 
has  m.  p.  84 — 85°,  and  is  characterised  by  the  reddish-violet  coloration 
developed  with  sulphuric  acid,  and  by  its  marked  sternutative  action. 
Physiological  experiments  suggest  that  it  belongs  to  the  group  of 
cardiac  poisons  resembling  stropanthine.  W.  0.  W. 

Presence  of  a  Qlucoside,  which  is  Decomposed  by  Emulsin, 
in  the  Leaves  and  Twigs  of  Erenaostachys  laciniata.  Joseph 
Khouri  (/.  Pharm.  C'him.,  1910,  [vii],  1,  17 — 19). — The  leaves  and 
young  shoots  were  extracted  with  alcohol,  the  solvent  distilled  off,  and 
the  residue  dissolved  in  an  aqueous  solution  of  thymol.  Of  this, 
solution,  half  was  treated  with  invertase,  when  its  optical  rotation  rose 
from  -  14'  to  36'.  It  was  then  boiled  to  destroy  the  invertase,  and, 
on  cooling,  emulsin  was  added.  Under  the  influence  of  this  ferment, 
the  rotation  changed  to  +  6',  indicating  the  presence  of  a  glucoside. 
This  deduction  was  confirmed  by  the  similar  action  of  emulsin  on  an 
aqueous  solution  of  that  portion  of  the  alcoholic  extract  soluble  in  a 
mixture  of  alcohol  and  ethyl  acetate.  Determinations  of  the  amount 
of  reducing  sugar  formed  indicated  that  the  glucoside  present  has  not 
been  described  previously.  T.  A.  H. 

A  New  Cupric  Salt  and  its  Application  as  a  Fungicide  for 
Diseases  of  the  Vine  and  other  Plants.  Philippe  Malvezin 
{Bull.  Soc.  chim.,  [iv],  5,  1096— 1098).— See  this  vol.,  i,  91. 

Oxidation  Taking  Place  in  Wines.  Philippe  Malvezin  {Aim. 
Chim.  anal.,  1910,  15,  15 — 19). — In  order  to  ascertain  the  action  of 
various  oxidising  substances  on  wine,  the  author  has  made  a  number 
of  experiments  in  which  wine  was  treated  with  copper  oxide,  nitric 
acid,  etc.  Whilst  simple  ajration  for  a  period  of  five  minutes  wa.s 
without  effect  on  the  different  constituents  of  the  wine  employed  in 
the  experiments,  the  addition  of  125  grams  of  cupric  oxide  to  1  litre  of 
wine  caused,  after  a  lapse  of  Ave  and  a  half  hours,  a  decrease  in  the 
quantity  of  non-volatile  acids  and  of  glycerol  present,  whilst  the  amount 
of  volatile  acids  showed  a  slight  increase.  In  the  case  of  another  wine, 
which  was  treated  with  02%  of  40%  nitric  acid,  and  the  action  allowed 

VOL.  xcvin.  ii.  12 


ii.    152  ABSTRACTS   OF   CHEMICAL  PAPERS. 

to  continue  for  four  days,  the  quantity  of  esters  originally  present  was 
trebled  ;  the  glycerol,  however,  was  diminished  to  the  extent  of  about 
30%.  This  action  of  the  nitric  acid  was  still  more  marked  after  twelve 
days'  contact.  The  author  agrees  with  the  opinion  of  other  observers 
that  the  presence  of  small  quantities  of  iron  and  manganese  has  an 
effect  on  the  formation  of  aldehydes  and  esters  ;  he  is  also  of  opinion 
that  it  is  not  necessary  that  these  metals  should  be  derived  from  the 
soil  by  the  grapes  and  pass  into  the  wine  as  organic  salts.  It  is 
possible  that  accidental  contact  with  a  metal  will  result  in  sufficient 
of  the  latter  being  dissolved  to  play  an  important  part  in  the  oxida- 
tion processes  taking  place  subsequently  in  the  wine.  As  cupric  salts 
have  such  strong  oxidising  properties,  it  is  advisable  not  to  use  copper 
vessels  for  containing  wine,  as  even  traces  of  the  metal  when  dissolved 
may  lead  to  alterations  in  the  character  of  the  wine.  W.  P.  S. 

Disappearance  of  Sulphur  Dioxide.  Hubert  (Ann.  Chim.  anal., 
1909,  14,  453 — 454). — The  author  attributes  the  rapid  disappearance 
of  sulphur  dioxide  from  wines,  not  to  oxidation,  but  to  the  formation 
of  a  stable  combination  with  substances  of  an  aldehydic  nature.  This 
may  be  shown  experimentally  by  adding  to  sulphited  wines  a  little 
urotropine  (hexamethylenetetramine) ;  the  amount  of  total  sulphur 
dioxide  is  at  once  reduced.  L.  de  K. 

Difference  of  Races  and  Individual  Beets  with  Regard  to 
their  Composition.  Karl  Andrlik,  V.  Bautos,  and  J.  Urban 
{Zeitsch.  Zuckerind.  Bohm.,  1910,  34,  221— 237).— Different  races  of 
sugar-beet,  grown  under  the  same  conditions,  show  differences  in 
composition,  especially  in  the  pure  ash.  The  ash  of  roots  with  high 
percentage  of  sugar  contains  more  calcium,  magnesium,  and  phosphoric 
acid,  and  less  sodium,  than  roots  with  low  percentage  of  sugar ;  and 
they  contain  less  alkalis  to  100  parts  of  sugar. 

Individual  roots  of  different  races,  grown  under  the  same  conditions, 
may  show  essential  variations  in  composition. 

The  amount  of  mineral  constituents  taken  up  per  100  parts  of 
sugar  varies  both  in  individual  roots  of  different  races  and  of  the 
same  race.  Roots  with  high  percentages  of  sugar  now  take  up  less 
inorganic  bases  than  was  found  to  be  the  case  by  Walkhoff  in  1874. 

N.  H.  J.  M. 
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Manipulation  of  Small  Precipitates.  Qualitative  and 
Quantitative  Micro-chemical  Analysis.  Friedkich  Emich  and 
Julius  Donau  {AJonatsh.,  1909,  30,  745 — 757). — Micro-filters  of  paper 
are  cut  about  6 — 8  mm.  in  diameter,  and  placed  on  the  thickened  end 
of  a  capillary  tube,  which  is  cut  square  and  polished.  The  tube  acts 
as  a  funnel,  and  is  placed  in  a  suitable  apparatus  so  that  suction  can  be 
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applied.  The  application  of  a  little  vaselin  to  the  rim  of  the  filter,  and 
its  depression  in  the  centre  over  the  capillary  by  means  of  a  glass  rod, 
enables  large  drops  to  be  filtered  without  danger  of  any  loss  owing  to 
the  liquid  flowing  o&  the  paper.  The  precipitate  is  collected  on  the 
filter,  washed,  and  placed  in  a  sheet  of  platinum  foil,  which  cm  be 
wrapped  round  it,  and  so  prevent  loss  during  drying,  ignition,  and 
weighing.  A  Nernst  micro-balance  was  used  for  the  weighings.  A 
number  of  simple  qualitative  and  quantitative  estimations  have  been 
performed  accurately  and  quickly  in  the  manner  described.       E.  F.  A. 

Apparatus  for  Filtering  at  a  Constant  Temperature.  Alfred 
EiSENSTEiN  and  Friedrich  Ziffer  {C'heni.  Zeit.,  1909,  33,  1330). — 
The  apparatus  consists  essentially  of  a  filtering  tube  surrounded  by  a 
constant-temperature  jacket,  the  constant  temperature  being  main- 
tained either  by  a  freezing  mixture  or  by  circulation  of  a  liquid  of 
known  temperature.  The  filtering  tube  is  made  of  three  lengths  of 
glass  tubing  of  different  widths,  the  two  upper  sections  being  con- 
tained in  the  constant-temperature  jacket.  A  piece  of  platinum  or 
copper  wire  gauze  is  placed  at  the  lower  joint,  and  on  this  can  be 
placed  the  filter  paper.  The  upper  joint  is  ground  to  fit  the  elonga- 
tion of  the  bulb  of  a  thermometer,  so  that  the  top  tube  can  be  cut  off 
from  the  middle  one.  If  a  substance  is  to  be  extracted  at  a  constant 
temperature,  it  is  placed  in  the  middle  section  of  the  filtering  tube, 
above  the  wire  gauze  ;  the  upper  joint  it  then  closed  by  the  thermo- 
meter, and  the  solvent  poured  into  the  top  tube.  When  everything 
lias  attained  a  constant  temperature,  the  thermometer  is  raised  and 
the  solvent  allowed  to  percolate  through  the  contents  of  the  middle 
section. 

The  estimation  of  paraffin  in  paraffin  shale,  by  Holde's  method,  is 
described  to  illustrate  the  working  of  the  apparatus.  T.  S.  P. 

The  Influence  of  Neutral  Salts  on  Indicators.  Leonor 
MiciiAELis  and  Peter  Rona  {Biochem.  Zeitsch.,  1909,23,61 — 67). — 
The  influence  of  various  neutral  salts  on  the  shade  of  the  indicator 
colour  was  investigated,  the  hydrogen-ion  concentrations  being  chosen 
for  each  particular  indicator  in  which  the  latter  is  mo.-'t  sensitive, 
according  to  the  determinations  of  Friedenthal,  In  some  cases  the 
addition  of  salt  altera  the  nuance,  so  as  to  indicate  increa.sed  acidity, 
in  others,  inci-eased  alkalinity.  In  the  case  of  Congo-red,  the  authors 
think  the  change  is  due  to  the  action  of  the  salt  in  precipitating  the 
dye  ;  in  other  cases,  they  assume  the  change  to  be  due  to  a  different 
di.s.sociation  constant  of  the  indicator  in  the  new  medium.  The  correc- 
tion due  to  the  presence  of  salts  is  negligible  when  the  concentration 
reaches  1/8  normal  (a  concentration  met  with  physiologically), 
ixcept  in  the  case  of  methyl-violet,  Congo-red,  and  neutral-red. 
When  necessary,  a  correction  can  be  made  in  the  Friedenthal  method 
by  adding  salt  to  the  control  solution.  The  di«turbing  influence  of 
proieins  is  much  greater  than  that  due  to  salts.  S.  B.  S. 

A  New  Sensitive  Indicator.  Dimethyl-Brown.  M.  P^mmanuel 
Pozzi-Esc'OT  {Hull.  Assoc.  Chim.  Sucr.  Dial.,  1909,27,560—461).— 
The  indicator  is  prepared  by  treating  antbranilio  acid  in  hydrochloric 
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acid  solution  with  an  excess  of  nitrous  acid  at  the  ordinary  temper- 
ature ;  the  diazo-substance  obtained  is  combined  withp-dimethylanihne, 
and  the  product  is  boiled  with  a  large  excess  of  hydrochloric  acid  and 
^-dimethylaniline  hydrochloride.  The  solution  is  filtered  while  hot, 
and  the  filtrate  is  saturated  with  sodium  chloride.  The  precipitate 
formed  adheres  to  the  sides  of  the  vessel  containing  the  mixture,  and 
is  washed  rapidly  with  cold  water.  On  dissolving  the  precipitate  in 
alcohol,  a  solution  is  obtained  which  shows  a  brown  coloration  in 
neutral  or  acid  aqueous  solutions  ;  alkalis  change  the  colour  to  yellow. 

W.  P.  S. 

Systematic  Detection  of  the  More  Important  Acids. 
Thadbeus  Milobendski  {J.  Jiuss.  Phys.  Chem.  Soc,  1909,  41, 
1301— 1306).— The  method  devised  by  Abegg  and  Herz  (Abstr.,  1900, 
ii,  436)  for  the  separation  and  identification  of  acids,  besides  omitting 
several  important  radicles,  possesses  several  diisadvantages.  .  Thus, 
the  barium  (group  III)  and  calcium  salts  (group  II)  are  very  similar 
in  their  solubilities,  and  if  excess  of  the  reagent  is  used,  the  calcium 
precipitate  always  contains  radicles  belonging  to  group  III ;  further, 
the  detection  of  thiocyanates  in  the  form  (FeCNS)3  masks  the  presence 
of  iodides. 

The  author  has  modified  the  system  so  as  to  avoid  these  dis- 
advantages. After  giving  a  number  of  preliminary  tests,  he  proceeds 
to  the  systematic  scheme,  the  various  groups  being  as  follows  : 

(1)  Strontium  group,  including  phosphite,  phosphate,  arsenite, 
arsenate,  sulphite,  carbonate,  tartrate,  oxalate,  fluoride,  sulphate,  and 
part  of  the  borate.  (2)  Lead  group,  used  if  an  iodide  is  present  and 
containing  iodide  and  sulphide ;  thiocyanate  detected  in  the  filtrate. 
(3)  Zinc  group,  precipitated  from  the  filtrate  from  group  (1)  and  con- 
taining cyanide,  ferro-  and  ferri-cyanide,  and  sulphide,  (4)  Silver 
group,  comprising  thiosulphate,  iodide,  bromide,  chloride,  and  thio- 
cyanate ;  chlorate  and  acetate  detected  in  the  filtrate.  Details  are 
given  for  the  examination  of  the  various  group  precipitates. 

T.  H.  P. 

The  Detection  of  Hydrofluoric  Acid  in  Presence  of 
Fluorides,  Walteu  Cronheim  {Biochem.  Zeitsch.,  1909,  23, 
143 — 146), — As  hydrofluoric  acid  is  used  as  an  antiseptic  in  food- 
stuffs, from  which  it  is  afterwards  precipitated  in  the  form  of  an 
insoluble  salt,  it  is  of  importance  to  know  whether  traces  of  the  acid 
remain  in  products  which  have  been  treated  in  this  manner.  As 
hydrofluoric  acid  is  insoluble  in  alcohol  and  ether,  whereas  the  salts 
are  soluble,  the  two  solvents  are  added  to  the  sample  under  investiga- 
tion. The  fluorides  are  slowly  precipitated  from  the  supernatant 
liquid  ;  the  free  acid  remaining  in  solution  is  precipitated  by  calcium 
or  barium  hydroxide.  In  these  two  precipitates,  fluorine  can  be 
detected  by  Hefelmann's  (glass-etching)  method,  which  can  detect 
1  part  in  800,000.  S.  B.  S. 

Action  of  Iodine  on  Sodium  Dithionate  or  Trithionate  in 
Solution.  Joseph  A.  Muller  {Bull.  Soc.  chim.,  1909,  [iv],  5, 
1119 — 1121). — The  object  of   this  work   was  to   ascertain   whether 
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sodium  thiosulphate  could  be  estimated  in  presence  of  sodium 
dithionate  or  trithionate  by  titration  with  standard  iodine  solution. 
It  was  found  that  both  the  dithionate  and  the  trithionate  decolorise 
iodine  solution  when  their  solutions  are  warmed,  but  that  in  cold 
solutions,  either  neutral  or  acidified  with  acetic  acid,  the  action  is  so 
slow  that  sodium  thiosulphate  can  be  safely  titrated  with  iodine 
in  their  presence.  T.  A.  H. 

Volumetric  Estimation  of  Selenious  Acid  in  Alkaline 
Solution  by  Permanganate.  Luigi  Marino  {Zeitsch.  anorg.  Ghem., 
1909,  65,  32 — 37). — None  of  the  usual  methods  of  titrating  selenious 
acid  are  trustworthy  under  all  conditions.  Titration  with  permanganate 
in  acid  solution  gives  an  uncertain  end-point,  but  good  results  are 
obtained  in  alkaline  solution  according  to  the  equation  :  2KMnO^ + 
3Se02  =  K20  +  2Mn02  +  3Se03.  The  iV/5 -permanganate  solution  is 
prepared  by  dissolving  6  grams  of  potassium  permanganate  in  800  c.c. 
water,  and  adding  40  grams  of  potassium  carbonate  and  0'4  gram  of 
potassium  hydroxide ;  j\75-oxalic  acid  is  used  to  standardise  the 
solution.  The  selenious  acid  solution  is  made  just  alkaline  with 
sodium  hydroxide,  titrated  with  permanganate,  heating,  and  stirrinjj 
well  until  the  supernatant  liquid  is  violet.  It  is  then  acidified  with 
sulphuric-^acid  and  titrated  with  oxalic  acid  until  all  the  manganese 
dioxide  has  dissolved.  After  cooling  to  80 — 90°,  the  excess  is  titrated 
with  permanganate. 

Low  results  are  obtained  in  the  presence  of  chlorides,  owing  to  the 
volatility  of  selenium  chloride.  Nitrates  should  be  removed  by 
evaporating  with  zinc  sulphate  and  dilute  sulphuric  acid.  The  method 
ia  applicable  to  insoluble  selenites.  0.  H.  D. 

Estimation  of  Total  Nitrogen  in  Urine.  Huguet  {Ann.  Chim. 
anal.,  1909,  14,  453). — Five  c.c.  of  pure  sulphuric  acid  are  introduced 
into  a  500  c.c.  flask,  which  is  then  placed  in  an  inclined  position  on  a 
wire  gauze  and  heated  until  sulphuric  fumes  appear.  A  mixture  of 
10  c.c.  of  urine  and  25  c.c.  of  sodium  persulphate  solution  (20  grams 
m  100  c.c.)  is  now  added  drop  by  drop,  and  the  whole  is  then  heated 
again  until  quite  colourless.  When  cold,  10  c.c.  of  water  and  2  drops 
of  phenolphthalein  are  added,  and  the  liquid  is  neutralised  carefully 
with  pure  aqueous  sodium  hydroxide;  Dl-26.  After  diluting  to 
100  c.c,  an  aliquot  part  is  taken  for  the  gasometric  estimation  of  the 

'  rogen  by  the  hypobromite  method.  L.  de  K. 

Source  of  Error  in  Estimating  Ammonia.  I^^ienne  Bakral 
(/iull.  Soc.chim.,  1910,  [iv],  7,  8— 9).— It  was  found  that  in  using 
Schloesing's  method  for  the  estimation  of  nitrogen  as  ammonia,  new 
block-tin  worm  condensers  absorbed  considerable  quantities  of 
amoionia,  and  accurate  results  were  only  obtained  after  the  condensers 
had  l)een  used  some  time.  Granulated  tin  absorbed  only  traces 
of  ammonia,  so  that  probably  the  loss  was  due  to  the  presence  of 
grease  or  tin  oxides  in  the  now  condensers.  T.  A.  H. 

Estimation  of  Nitrogen  in  Nitrates  by  Reduction  with  the 
System  Aluminium-Mercury.  M.  Emmanuel  Pozzi-Escot  {Compt. 
rend.,  1909,   149,   1380— 1381).— Not   more    than  05  gram  of  the 
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nitrate  is  treated  in  a  Schloesing  flask  with  4  to  5  grams  of  aluminium 
turnings  and  a  few  drops  of  mercuric  chloride  solution ;  a  little  water 
is  then  added,  and,  after  some  minutes,  when  the  action  has  ceased,  a 
little  alkali.  After  distilling  oif  the  ammonia,  some  sodium 
hjpophosphite  is  added  to  decompose  mercurammonium  compounds. 
The  process  has  given  excellent  results  with  soils  and  manures. 

W.  0.  w. 

Detection  of  Arsenic  Acid  in  Presence  of  Arsenious  Acid 
by  means  of  Magnesia  Mixture.  Oscar  Lutz  and  K.  Svinne 
(/.  Euss.  Phys.  Chem.  Soc,  1909,  41,  1488— 1491).— Magnesia 
mixture  being  recommended  by  many  authors  as  a  means  of  detecting 
arsenic  acid  and  its  salts  in  presence  of  arsenious  acid  (only  the  ion  of 
the  arsenic  acid  being  precipitated  in  the  form  of  the  salt, 

MgNH^AsO^GH^O), 
the  authors  have  tested  the  reaction  in  presence  of  various  proportions 
of  ammonia  and  ammonium  salts.  The  results  show  that,  in  presence 
of  a  sufficiently  large  amount  of  arsenious  acid,  the  separation  of 
arsenic  acid  by  means  of  ordinary  magnesia  mixture  is  impossible. 
Further,  aqueous  or  ammoniacal  solutions  of  arsenious  acid  are  less 
sensitive  to  the  action  of  magnesia  mixture  than  solutions  of  sodium 
and  potassium  arsenite.  Qualitative  separation  may  be  attained  under 
certain  conditions  of  dilution,  that  is,  for  concentrations  of  the 
arsenious  ion  less  than  J//200  if  ordinary  magnesia  mixture  is 
employed,  or  less  than  M/50  if  a  large  proportion  of  ammonium  salts 
is  present ;  but  at  such  dilution,  the  lower  limit  of  sensitiveness  for 
arsenic  acid  may  be  passed.  But,  as  the  proportions  of  the  two 
anions  are  usually  unknown,  and  as  the  operation  of  dilution  is  too 
complicated  for  qualitative  purposes,  this  method  of  separating  the 
arsenic  from  the  arsenious  ion  is  not  practicable.  T.  H.  P. 

Detection  of  Boric  Acid  in  Butter  and  Milk.  E.  Gauvry 
(Ann.  Chim.  anal.,  1910,  15,  14 — 15). — A  portion  of  the  butter  is 
melted  with  a  small  quantity  of  hot  water,  the  aqueous  layer  is 
separated,  filtered,  and  the  filtrate  is  treated  with  a  few  drops  of 
barium  hydroxide  solution.  After  the  addition  of  a  little  alcohol,  the 
mixture  is  subjected  to  centrifugal  action,  the  clear  solution  is 
decanted,  and  the  precipitate  is  treated  with  about  1  c.c.  of  hot 
concentrated  oxalic  acid  solution.  The  barium  oxalate,  which  dissolves 
in  the  excess  of  ox  ilic  acid,  is  reprecipitated  by  the  addition  of  alcohol 
and  sepai"ated.  The  clear  alcoholic  solution  is  then  evaporated  after 
the  addition  of  a  few  drops  of  an  alcoholic  solution  of  turmeric.  As 
the  evaporation  proceeds,  the  edges  of  the  liquid  show  a  red  coloration 
should  boric  acid  be  present,  and  eventually  a  red  residue  is 
obtained.  The  coloration  is  given  by  as  little  as  0  0001  gram  of 
boric  acid.     In  the  case  of  milk,  the  test  is  applied  to  the  ash. 

W.  P.  S. 

Ultimate  Analysis  of  Coals  Containing  [Hydrated]  Clays. 
A.  LissNKK  {Chem.  Ztit.^  1910,  34,  37 — 38).— If  coals  containing  clay 
are  submitted  to  the  usual  ultimate  analysis,  a  large  proportion  of  the 
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water  collected  is  due  to  combined  water  contained  in  the  clay,  which  a 
previous  drying  at  120°  has  failed  to  remove.  The  author,  therefore, 
recommends  the  removal  of  the  hydrated  clay  before  proceeding  to 
combustion. 

The  weighed  portion  of  the  sample  is  heated  on  the  water-bath  with 
a  mixture  of  2  vols,  of  fuming  hydrofluoric  acid  and  1  voL  of  hydro- 
chloric acid  ;  D  I'lS.  A  twice  or  thrice  repeated  evaporation  suffices 
to  decompose  the  silicate.  The  residue  is  then  treated  with  hot 
water,  and  collected  on  a  dried  and  weighed  filter.  After  drying  at 
100^,  the  filter  and  contents  are  submitted  to  the  usual  organic  com- 
bustion. Allowance  is  made  for  the  carbon  and  hydrogen  yieMed  by 
the  filter-paper,  which  may  be  taken  as  consisting  of  pure  cellulose. 

When  dealing  with  samples  chiefly  consisting  of  clay,  the  process  is 
as  follows  :  The  carbon  is  estimated  in  about  1  gram  of  the  sample  as 
usual.  A  similar  quantity  of  the  sample,  which  need  not  be  weighed 
accurately,  is  then  treated  with  acid  as  described,  and  collected  on  a 
filter.  After  drying  for  two  hours  at  100^,  the  carbonaceous  matter  is 
detached  from  the  filter,  and  also  submitted  to  analysis.  In  this  way 
the  proportion  of  hydrogen  to  the  carbon  is  found,  and  the  amount  of 
carbon  in  the  sample  being  accurately  known,  the  hydrogen  is  found 
by  a  simple  calculation.  L.  de  K. 

Estimation  of  Carbon  Monoxide  in  Air.  E.  Goutal  {Ann. 
Chivi.  anaJ.,  1910,  15,  1 — 7). — A  portable  apparatus  is  described  for 
the  estimation  of  carbon  dioxide,  the  process  employed  depending  on 
the  oxidation  of  the  monoxide  to  dioxide  by  means  of  iodic  anhydride 
according  to  the  equation  :  5C0  +  loOj  =  I.,  -h  SCCj.  The  iodic 
anhydride  is  contained  in  a  tube,  and  is  heated  for  some  hours  in  a 
current  of  oxygen  at  a  temperature  of  200°  before  being  used. 
During  the  estimation,  the  tube  and  its  contents  are  heated  to  a 
tempeiature  of  70°  by  means  of  a  water-jacket,  and  the  air  under 
examination  is  drawn  through  the  tube  after  having  passed  succes- 
sively through  wash-bottles  containing  acidified  copper  sulphate  solu- 
tion, potassium  hydroxide  solution,  and  concentrated  sulphuric  acid 
respectively.  A  filter,  consisting  of  a  tube  filled  with  cotton-wool, 
may  be  placed  before  the  wash-bottles.  The  volume  of  air  drawn 
through  the  tube  is  ascertained  by  measuring  the  volume  of  water 
leaving  the  aspirator,  and  the  rate  of  flow  is  regulated  at  about  1  litre 
per  hour.  The  iodine  liberated  by  the  action  of  the  carbon  monoxide 
on  the  iodic  anhydride  is  collected  in  a  vessel  containing  either  chloro- 
form and  water  or  potassium  iodide  solution  ;  this  vessel  is  placed 
between  the  exit  end  of  the  tube  and  the  aspirator.  The  iodine 
collected  is  estimated  by  comparison  with  standard  iodine  solutions  or 
by  titration  with  standard  thiosulpbato  solution.  The  process  may 
also  be  employed  for  the  estimation  of  the  occluded  carbon  monoxide 
in  steel  ;  for  this  purpose,  the  steel  is  dissolved  in  potassium  cupric 
chloride  solution,  and  the  gases  evolved  are  passed,  together  with  a 
current  of  pure  air,  througii  the  tube  containing  the  iodic  anhydride. 

W.  P,  8. 

[Estimation  of]  Carbon  Monoxide  in  Steel«.  E.  Goutal 
{CompL  rmd.,  1909,  149,  1129— 1131).— Ck)m pare  this  vol.,  ii,  129. 


ii.    158  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Titration   by  means   of    Borax   in    Presence   of    Glycerol. 

N.  Tananaeff  and  D.  Tsukerman  [J.  Russ.  Phys.  Chem.  Soc,  1909,  41, 
1469 — 1481). — Borax  in  presence  of  glycerol  may  be  employed  to 
titrate,  not  only  pure  alkali  hydroxide,  but  also,  on  boiling,  alkali 
hydroxide  containing  carbonate  (compare  Rupp,  Abstr.,  1907,  ii,  194). 
The  titration  may  be  eifected  by  adding  alkali  hydroxide  to  a  solution 
containing  borax  and  glycerol,  and  also  by  adding  a  solution  of  borax 
to  one  containing  alkali  hydroxide  and  glycerol.  Titration  with  borax 
in  presence  of  glycerol  affords  an  excellent  method  of  estimating 
alkali  hydroxide  in  presence  of  carbonate.  T.  H.  P. 

Estimation  of  Zinc  in  the  Presence  of  Iron.  James  M.  Taylob 
(J.  Soc.  Chem.  Ind.,  1909,  28,  1294— 1295).— The  process  is  based  on 
the  fact  that  a  dilute  neutral  solution  of  zinc  is  precipitated  by 
hydrogen  sulphide  with  liberation  of  the  acid,  whilst  ferrous  salts  are 
not  affected. 

Five  to  ten  c.c.  of  the  solution  containing  O'l — 0"3  gram  of  zinc  are 
put  into  a  flask,  20  c.c.  of  saturated  solution  of  ammonium  chloride 
are  added,  and  any  free  acid  is  carefully  neutralised  with  iV72-sodium 
hydrogen  carbonate,  with  a  drop  of  methyl-orange  as  indicator ; 
100  c.c.  of  saturated  solution  of  hydrogen  sulphide  are  now  added,  and 
the  solution  is  titrated  with  ^/2 -sodium  hydrogen  carbonate,  which 
should  be  added  at  first  at  the  rate  of  2  or  3  drops  per  second,  and 
afterwards,  when  the  precipitate  turns  greyish,  more  slowly.  The  end- 
point  is  reached  when  the  colour  changes  to  a  decided  chocolate 
(formation  of  iron  sulphide).  One  c.c.  of  iV/2-sodium  hydrogen 
carbonate  =  00 16  gram  of  zinc.  In  this  process  it  is  necessary  that 
the  iron  should  be  in  the  ferrous  state,  and  no  other  metals  precipitable 
by  hydrogen  sulphide  should  be  present.  L.  de  K. 

New  Volumetric  Method  for  the  Estimation  of  Copper. 
Jean  A.  Sanchez  {Bull.  Soc.  chim.,  1910,  [iv],7,  9 — 17). — The  process 
depends  on  the  precipitation  of  the  copper  as  cupric  ferrocyanide,  and 
the  solution  of  this,  in  a  solution  of  potassium  cyanide,  previously 
standardised  against  a  copper  solution  of  known  strength.  The  change 
in  colour  from  the  reddish-brown  of  copper  ferrocyanide  to  the  faint 
greenish-yellow  of  potassium  cuprocyanide  is  used  as  indicating  the 
end-point. 

The  precautions  to  be  observed  are  as  follows  :  the  solution  titrated 
should  contain  the  equivalent  of  not  more  than  0*1  gram  of  metallic 
copper,  and  must  be  exactly  neutralised  ;  it  must  be  free  from  iron, 
lead,  zinc,  nickel,  cobalt,  or  manganese,  and  should  contain  no  ammonia 
or  ammonium  salts.  The  i-esults  are  not  influenced  by  the  presence  of 
tin,  antimony,  or  arsenic,  or  by  most  organic  acids,  provided  the  latter 
are  exactly  neutralised.  Exact  details  for  using  the  method  are  given 
in  the  original,  which  also  contains  two  tables  of  results  obtained  by 
its  xxse.  T.  A.  H. 

Volumetric  Estimation  of  Lead  with  Alkaline  Per- 
manganate. Julius  F.  Saoher  {C/iern.  Zeit.,  1909,  33,  1321 — 1322). 
—A  criticism  of  lioUeubach's    method  (Abstr.,  1908,  ii,  68)  for  the 
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volumetric  estimation  of  lead  by  means  of  alkaline  permanganate.  In 
Bollenbach's  earlier  experiments  he  found  that  one  molecule  of 
permanganate  oxidised  3  atoms  of  lead,  but  later  experiments  (Abstr., 
1909,  ii,  1054)  gave  the  number  3-34.  The  author  shows  that  the 
latter  figure  is  probably  due  to  the  sodium  hydroxide  used  containing 
carbonate.  He  also  finds  that  with  increasing  concentration  of  sodium 
hydroxide,  the  amount  of  lead  nitrate  necessary  for  the  reduction  of  a 
given  quantity  of  permanganate  decreases,  the  temperature  of 
experiment  being  75 — 80°  Only  when  a  series  of  estimations  is 
carried  out  under  exactly  the  same  conditions  do  the  results  agree,  and 
even  then,  the  average  error  is  0*4%  Pb,  and  is  probably  caused  by 
varying  temperature  in  different  experiments  ;  the  lower  the  tempera- 
ture the  more  lead  nitrate  is  necessary  for  complete  reduction  of  the 
permanganate.  The  action  of  varying  concentrations  of  sodium 
hydroxide  is  probably  due  to  its  solvent  effect  on  the  lead  sesquioxide, 
resulting  in  the  re-formation  of  sodium  plumbite.  The  method  is  quite 
untrustworthy  for  estimating  the  lead  in  materials  containing  lead 
sulphate.  T.  S.  P. 

Substitution  of  Bromine  and  of  Iodine  for  Chlorine  in  the 
Separation  of  Cerium  from  the  other  Cerium  Earths.  Philip 
E.  Browning  and  Edwin  J.  Robkbts  {Atner.  J.  Sci.,  1910,  [ivj,  29, 
45 — 46). — The  authors  state  that  Mosander's  process  (passing  chlorine 
through  a  solution  of  an  alkali  hydroxide  containing  in  suspension  the 
hydroxides  of  the  cerium  group)  may  be  improved  by  substituting 
bromine  for  chlorine.  At  the  first  treatment  some  50%  of  the  admixed 
earths  are  removed,  and,  after  two  more  treatments,  a  deposit  of  pure 
eerie  hydroxide  is  obtained.  It  is  important  to  remove  the  excess  of 
bromine  each  time  by  heating  on  a  water-bath. 

Iodine  also  oxidises  the  cerium  and  causes  the  other  earths  to  pass 
into  solution,  but  the  reaction  is  too  incomplete  to  be  of  any  analytical 
value.  L.  de  K. 

Estimation  of  Chromium  in  Chrome  Iron  Ore.  Joseph  A. 
MuLLEB  {Bull.  Soc.  chim.,  1909,  [iv],  5,  1133— 1 J  36).— Three  methods 
were  investigated,  using  pure  chromium  sasquioxide  as  the  analytical 
material. 

In  the  first  process,  the  oxide  was  fused  with  a  mixture  of  sodium 
hydroxide  and  potassium  nitrate,  and  the  chromate  formed,  after 
cooling,  was  dissolved  in  water,  the  solution  acidified  with  sulphuric 
acid,  and  boiled  to  decompose  nitrites.  It  was  then  reduced  by  .sodium 
sulphite,  and  the  chromium  precipitated  with  just  sufficient  ammonia. 
This  precipitate  was  heated  with  sodium  hydroxide  and  hydrogen 
peroxide  solution,  the  excess  of  the  latter  being  finally  removed  by 
prolonged  boiling.  The  solution  was  then  diluted  to  a  known  volume, 
and  an  aliquot  portion  titrated  with  potas.<:ium  iodide  and  sodium 
thiosulphate  (Abstr.,  1909,  ii,  96).  This  gave  a  result  equivalent  to 
99-6%  of  the  theoretical. 

In  the  second  process  the  sesquioxide  was  fused  with  a  mixture  of 
sodium  peroxide  and  potassium  hydroxide.  The  aqueous  extract  from 
this  was  filtered  to  remove  a  trace  of  silver  derived  from  the  crucible 
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used,  boiled  during  forty  minutes,  diluted  to  a  known  volume,  and  the 
chromium  in  an  aliquot  portion  determined  as  lead  chromate,  or  by 
titration  with  sodium  thiosulphate  {loc.  cit.).  By  this  latter  method, 
the  process  gave  a  result  equal  to  99 '2%  of  the  theoretical. 

The  Blodget-Britton  process,  depending  on  heating  the  sesquioxide 
with  potassium  chlorate  and  soda-lime,  did  not  give  good  results 
owing  to  the  difficulty  of  extracting  all  the  chromate  from  the  insoluble 
residue. 

Chromite,  even  after  grinding  in  a  porphyry  mortar,  requires  fusing 
four  or  five  times  in  succession  before  it  can  be  completely  dissolved 
by  either  of  the  first  two  processes.  For  each  part  of  the  mineral, 
four  of  sodium  hydroxide  and  eight  of  potassium  nitrate,  or  five  of 
sodium  peroxide  and  eight  of  potassium  hydroxide,  are  needed  for  each 
fusion.  The  aqueous  extract  of  the  fused  product  s-hould  be  treated 
with  a  few  drops  of  alcohol  to  remove  any  manganese  present. 

Both  processes  give  equally  good  results  with  chromite,  and  the 
second  is  much  more  rapid,  although  it  entails  greater  wear  on  the  silver 
crucibles  used.  T.  A.  H. 

Estimation  of  Tungsten  in  Tungsten-Steel.  Ludwig  Wolter 
{Chem.  Zeit.,  1910,  34,  2). — 0-2 — 0-5  Gram  of  the  sample,  which  need 
not  be  finely  powdered,  is  fused  in  a  covered  platinum  crucible  with 
0*5 — 1"5  grams  of  potassium  pyrosulphate,  and,  when  sulphuric  fumes 
escape,  the  flame  is  removed  for  half  a  minute  and  another  45 — 13"5 
grams  of  pyrosulphate  are  added  in  two  portions.  The  mass  is  now 
heated  gradually  to  redness  and  kept  so  for  fifteen  minutes.  The  lid 
is  removed,  and,  when  cold,  the  fusion  is  treated  with  60 — 75  c.c.  of 
water  and  boiled  with  20  c.c.  of  hydrochloric  acid.  The  tungstic  acid 
is  collected,  washed  with  10%  ammonium  nitrate  solution,  tben  dis 
solved  in  hot  dilute  ammonia,  and  evaporated  in  a  weighed  platinum 
crucible.     On  igniting  the  residue,  pure  tungstic  acid  is  left. 

Traces  of  tungstic  acid  retained  in  the  acid  liquid  may  be  recovered 
by  evaporating  to  dryness,  heating  the  residue  for  one  to  two  hours  at 
120 — 130°,  and  then  boiling  with  dilute  hydrochloric  acid,  which  leaves 
the  tungstic  acid  undissolved.  If  the  presence  of  silica  is  suspected, 
this  may  be  expelled  by  evaporating  a  few  times  with  a  few  drops  of 
hydrofluoric  acid.  L.  DE  K. 

Separation  of  Vanadium,  Molybdenum,  Chromium,  and 
Nickel  in  Special  Steels.  M.  EmiMANuel  Pozzi-Escot  {Compt.  rend., 
1909,  149,  1131—1132;  Ann.  Chim.  anal.,  1910,  15,  7— 10).— The 
hydrochloric  acid  or  nitric  acid  solution  of  the  steel  is  heated  to  boiling 
and  treated  with  a  large  excess  of  strongly  alkaline  sodium  hypobromite. 
After  boiling  for  some  minutes,  the  insoluble  iron  and  nickel  hydroxides 
(also  those  of  manganese  and  cobalt,  if  these  metals  are  present)  are 
filtered  from  the  solution  containing  the  chromate,  molybdate,  and 
vanadate  of  sodium.  The  precipitate  is  dissolved  in  dilute  hydrochloric 
acid,  and  the  solution  again  treated  with  alkaline  hypobromite  in 
order  to  get  into  solution  all  traces  of  chromium,  molybdenum,  and 
vanadium. 
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The    iron   and    nickel   are    then    readily    separated,    as   also    the 
chromium,  molybdenum,  and  vanadium  by  the  usual  methods. 

T.  S.  P. 

Estimation  of  Antimony  by  Gutzeit's  Method.  Charles  R. 
Sanger  and  Emil  Raymond  Riegel  [Zeitsch.  anorg.  Chem.,  1909,  65, 
16 — 24.  Compare  Sanger  and  Black,  Abstr.,  1908,  ii,  64). — A  special 
form  of  reduction  apparatus  is  used,  in  which  the  gas  evolved  passes 
through  a  small  chamber  containing  a  disk  of  filter-paper  saturated 
with  lead  acetate  solution,  which  removes  hydrogen  sulphide  and 
supplies  the  moisture  required  for  the  production  of  a  regular  antimony 
deposit.  The  mercuric  chloi-ide  paper  is  cut  into  strips  6 — 7  cm.  long 
and  4  mm.  wide,  and  stored  in  the  dark  over  calcium  chloride.  The 
reduction  with  zinc  and  hydrochloric  acid  is  continued  for  thirty 
minutes,  and  the  mercuric  chloride  paper,  which  is  not  coloured  unless 
the  antimony  exceeils  G-07  mg.,is  developed  by  means  of  Xjl  ammonia 
for  five  minutes.  The  length  of  the  dark  band  thus  produced  is  com- 
pared with  a  standard  series  of  stiips  prepared  with  known  quantities 
of  antimony.  Organic  matter,  except  tartaric  acid,  must  be  absent, 
and  the  conditions  of  experiment  must  be  exactly  observed.  The 
practical  limit  of  sensitiveness  of  the  method  is  about  0"001  mg.  Sb^Og, 
which  is  a  smaller  quantity  than  can  be  recognised  with  certainty  by 
Marsh's  test.  C.  H.  D. 

Analysis  of  Columbites  and  Tantalites.  Gabriel  Chesneau 
{Compt.  rend.,  1909,  149,  1132  — 1135).— The  mineral  is  dissolved  by 
heating  with  a  mixture  of  potassium  hydrogen  sulphate  and  sulphuric 
acid.  The  solid  ma«3  which  is  obtained  on  cooling  is  dissolved  in 
water,  the  solution  filtered,  and  the  filtrate,  after  neutralisation  with 
ammonium  hydroxide,  heated  to  boiling  in  order  to  precipitate  the 
columbium  and  tantalum  as  pentoxides.  The  washed  precipitate  is 
digested  for  twenty-four  hours  with  a  tepid  solution  of  ammonium 
sulphide,  and  then  washed  with  cold  5%  hydrochloric  acid.  While 
moist,  it  is  treated  with  potassium  fluoride  and  hydrogen  fluoride  in 
order  to  obtain  the  tantalofluoride  and  columboxyfluoride  of  potassium, 
which  are  then  separated  by  the  less  solubility  of  the  former  in 
water. 

The  filtrates  from  the  pentoxides  of  columbium  and  tantalum 
contain  iron,  manganese,  etc.,  which  are  estimated  in  the  ordinary 
way.  The  pentoxides  also  contain  the  silica  and  titanium  dioxide 
present  in  the  mineral ;  the  silica  is  estimated  by  treatment  of  a 
known  weight  of  the  pentoxides  with  hydrofluoric  acid. 

The  titanium  is  estimated  colorimetiically  by  means  of  hydrogen 
peroxide,  the  colour  not  being  affected  by  the  presence  of  columbium 
and  tantalum  ;  the  pentoxides  containing  the  titanium  dioxide  are 
dissolved  by  treatment  with  a  mi.xture  of  potassium  hydrogen  sulphate 
and  sulphuric  acid.  T.  S.  P. 

Process  for  the  Rapid  Estimation  of  Alcohol.  D.  Sidkksky 
{BiUl.  Assoc.  Chim.  Sucr.  Dist.,  1909,  27,  562— 563).— The  method 
proposed  depends  on  the  complete  miscibility  of  ether  with  concen- 
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trated  alcohol.  Twenty  c.c.  of  the  alcoholic  liquid,  wine  for  instance, 
under  examination  are  placed  in  a  stoppered  tube,  10  c.c.  of  ether, 
D  0"724,  are  added,  and  98%  alcohol  is  run  in  from  a  burette  in 
successive  small  quantities,  the  mixture  being  shaken  after  each 
addition.  At  first  the  ether  separates  out  as  a  layer,  but  when 
sufficient  alcohol  has  been  added,  the  ether  mixes  completely  with  the 
alcoholic  solution.  The  quantity  of  alcohol  added  is  then  noted,  and  is 
a  measure  of  the  amount  of  alcohol  present  originally  in  the  sample. 
The  burette  employed  is  graduated  so  as  to  give  directly  the  quantity 
of  alcohol  in  the  sample ;  it  is  a  patented  piece  of  apparatus,  and  it  is 
quite  possible  that  an  ordinary  burette  graduated  empirically  may  be 
used  in  its  place.  W.  P.  S. 

New  Method  for  Detecting  Traces  of  Alcohols.  E.  de 
Stcecklin  {Comft.  rend.,  1910,  150,  43—45.  Compare  Abstr.,  1910, 
i,  196,  198). — A  description  of  a  method  for  the  detection  of  alcohols, 
based  on  their  conversion  into  aldehydes  by  a  peroxydase  system. 
A  few  drops  of  the  liquid  to  be  examined  are  rendered  very 
slightly  acid  with  acetic  acid.  The  mixture  is  then  treated  with  two 
drops  of  a  solution  made  by  adding  a  ferric  salt  to  a  hot  freshly 
prepared  solution  of  quinhydrone  and  containing  0*1%  of  iron.  A 
few  drops  of  a  5%  solution  of  hydrogen  peroxide  are  added,  and  the 
mixture  shaken.  Schiff's  reagent  is  employed  to  recognise  the 
aldehydes  formed ;  if  present,  ferric  tannate  is  substituted  for  the 
iron-quinhydrone,  and  the  operations  i-epeated  ;  under  these  conditions, 
glycerol  gives  no  result.  Deniges'  reaction  (Abstr.,  1909,  ii, 
272 — 273)  is  recommended  in  conjunction  with  the  foregoing  as  a 
sensitive  test  for  glycerol.  W.  O.  W. 

Detection  of  Resorcinol  by  means  of  the  Cyano-cupric 
Reaction.  Volcy- Boucher  and  J.  Girard  {Ann.  Chim.  anal.,  1910, 
15,  13 — 14). — When  a  neutral  or  slightly  acid  resorcinol  solution  is 
mixed  successively  with  copper  sulphate  solution  and  a  small  excess 
of  potassium  cyanide  solution,  a  bright  green  fluorescence  is  observed. 
The  reaction  takes  place  in  the  cold,  and  the  reagents  must  be  added  iu 
the  order  mentioned.  The  reaction  is  given  by  a  solution  containing 
as  little  as  0*1  gram  of  resorcinol  per  litre.  W.  P.  S. 

The  Methods  of  Lecithin  Estimation.  Joseph  Nerking 
(Biochem.  Zeitsch.,  1909,  23,  262— 269).— Brain  was  submitted  to 
fractional  extraction  with  acetone,  light  petroleum,  benzene,  absolute 
alcohol,  85%  alcohol,  and  ether,  and  the  phosphorus  determined  in  the 
extracts.  These  experiments  led  to  no  method  for  quantitatively 
separating  the  lecithin.  Attempts  were  then  made  to  quantitatively 
precipitate  the  lecithin  from  various  solutions  in  organic  solvents  by 
means  of  pure  acetone,  and  acetone  to  which  various  acids  or  salts  had 
been  added.  It  was  found  that  egg-lecithin  could  be  quantitatively 
precipitated  from  ethereal  solution  by  acetone  if,  to  the  latter,  a  few 
drops  of  (cold)  saturated  alcoholic  solution  of  magnesium  chloride  had 
been  added.  From  other  solvents  and  by  the  other  methods  tried 
(acetone  solutions  of  tartaric  acid,  etc.),  the  precipitation  was  incom- 
plete. S.  B.  S, 
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Volumetric  Estimation  of  Sugars  by  K.  Lehmann's  Process. 
Erwin  Rupp  and  F.  Lehmann  {Arch.  Pliarm.,  1909,  247,  516—526). — 
Fehling's  solution  and  a  solution  of  the  sugar  are  boiled  for  a  suitable 
time,  cooled,  and  poured  into  a  mixture  of  potassium  iodide,  dilute 
sulphuric  acid,  and  water,  the  liberated  iodine  being  then  titrated  with 
^/10-sodium  thiosulphate.  Dextrose,  laevulose,  invert  sugar,  maltose, 
lactose,  starch,  dextrin,  invert  sugar  in  wine,  maltose  in  beer,  and 
lactose  in  milk  have  been  estimated  by  this  process  or  by  slight 
modifications  of  it,  C.  S. 

Separation  of  Sucrose  and  Lactose  by  the  Bulgarian 
Ferment.  L.  Margaillan  {Compt.  rend.,  1910,  150,  45 — 47). — 
Bertrand  has  shown  (Abstr.,  1909,  i,  623)  that  the  lactic  organism 
from  curdled  Bulgarian  milk  is  capable  of  converting  lactose  almost 
quantitatively  into  lactic  acid,  but  is  without  action  on  sucrose.  It  is 
possible,  therefore,  to  estimate  the  latter  in  mixtures  containing 
lactose  or  dextrose  by  treatment  with  the  Bulgarian  ferment,  followed 
by  inversion  and  determination  of  the  reducing  power. 

W.  0.  w. 

The  Method  of  Estimating  Sugar  in  Urine.  Ivar  Bang  and 
GosTA  BoHMANNSSON  (Zeitsch.  physiol.  Chem.,  1909,  63,  443 — 454). — 
A  defence  of  Bang's  method  (Abstr.,  1907,  ii,  136)  against  certain 
criticisms  which  have  been  made  in  reference  to  it.  W.  D.  H. 

Cammidge's  Reaction.  Leon  Grimbert  and  R.  Bernier 
(J.  Pharm.  Chun.,  1909,  [vi],  30,  529— 536).— The  authors  state  that 
Cammidge's  reaction  (Lancet,  1904)  is  obtained  with  all  urines,  and 
that  the  active  principle  formed  by  the  hydrolysis  with  hydrochloric 
acid  is  glycuronic  acid,  which  yields  an  osazone,  m.  p.  130 — 132°. 

L.  DE  K. 

Detection  of  Reducing  Substances  in  Urine.  C.  J.  Reichard 
{Pharm.  Zeit.,  1909,  54,  1007).— The  author  applies  the  gold-iodine 
reaction  (Abstr.,  1909,  ii,  262)  for  the  detection  of  reducing  substances 
in  urine,  and  also  for  their  identification.  The  presence  of  reducing 
matters  may  be  shown  by  placing  in  a  test-tube  8  c.c.  of  water,  0"5  c.c.  of 
neutral  l%godium  aurichloride  solution,  and  0*1  c.c.  1%  potassium  iodide 
solution,  1  c.c.  of  normal  urine  is  next  added,  and  the  whole  left  for 
twelve  to  fifteen  hours.  The  mixture  first  turn.s  violet,  and  then 
gradually  deposits  a  blue  precipitate,  which  is  examined  microscopically. 
The  precipitate  may  be  purified  by  shaking  the  liquid,  first  with  ether, 
and  then,  after  evaporation  of  the  other,  with  chloroform.  If  sodium 
thiosulphate  is  cautiously  added,  the  chloroform  turns  a  violet- 
blue. 

For  the  identification  of  urine,  one  drop  of  the  gold  solution,  one 
drop  of  the  potassium  iodide  solution,  and  two  drops  of  the  supposed 
urine  are  placed  on  an  object  glass  and  dried  for  twelve  hours  over 
sulphuric  acid.     The  slide  is  then  examined  microscopically,  and  will 
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show  the  characteristic  crystalline,  blue  iodine  compounds  of  urea,  uric 
acid,  and  creatinine.  L.  de  K. 

The  Quantitative  BBtimation  of  Amino-acide  in  Urine  by 
means  of  Formaldehyde  Titration.  Walther  Frey  and  Alfred 
GiGON  {Biochem.  Zeitsch.,  1909,  22,  309 — 315). — The  ammonia  was 
first  driven  off  from  the  urine,  and  estimated  by  Spiro's  modification 
of  the  Folin  method  (by  means  of  a  current  of  air  after  addition 
of  barium  hydroxide  solution  and  alcohol,  the  ammonia  being  received 
in  standard  acid).  The  residue  was  diluted  to  a  definite  volume,  in  an 
aliquot  part  of  which  the  amount  of  acid  necessary  for  neutralisation 
with  iV^/5-hydrochloric  acid,  using  rosolic  acid  as  indicator,  was 
determined.  Another  aliquot  portion  was  then  neutralised  with  the 
experimentally-determined  necessary  amount  of  acid,  and  in  this 
solution  the  amino-acids  were  estimated  by  titration  with  alkali  after 
addition  by  neutral  formaldehyde  in  the  usual  manner,  phenol- 
phthalein  being  employed  as  indicator.  S.  B.  S. 

The  Quantitative  Estimation  of  Amino-acids,  Polypeptides, 
and  Hippuric  Acid  in  Urine  by  means  of  Formaldehyde 
Titration.  Valdemar  Henriques  and  Soren  P.  L.  Sorensen 
(Zeitsch.  physiol.  Cheni.,  1909,  63,  27 — 40). — The  hippuric  acid  can  be 
estimated  by  extracting  the  urine  with  ethyl  acetate,  hydrolysing  the 
residue  after  evaporation  of  the  solvent  with  hydrochloric  acid,  and 
then,  after  driving  off  the  excess  of  mineral  acid,  estimating  the  glycine 
formed  during  the  hydrolysis  by  the  usual  formaldehyde  titration 
method.  The  polypeptides  can  be  estimated  by  hydrolysing  the  urine, 
after  separation  of  the  hippuric  acid,  by  hydrochloric  acid,  and  then, 
after  getting  rid  of  excess  of  the  mineral  acid,  estimating  the  amino- 
acids  in  the  usual  way.  The  difference  between  the  number  thus 
obtained  and  the  amino-acid  number  obtained  before  hydrolysis 
gives  a  measure  of  the  quantity  of  polypeptides  present  in  the  urine. 
The  authors  also  give  details  as  to  the  use  of  indicators  in  the  ordinary 
formaldehyde  titration  method.  S.  B.  S. 

The  Formaldehyde  Titration  of  Amino-acids  in  Urine. 
Tanzo  Yoshida  {Biochem.  Zeitsch.,  1909,  23,  239— 244).— The  author 
shows  that  the  formaldehyde  titration  method  of  Sorensen  and 
Henriques  for  estimating  amino-acid  nitrogen  gives  generally  satis- 
factory results.  Only  in  the  presence  of  large  quantities  of  ammonium 
salts  are  the  numbers  obtained  appreciably  too  low.  He  gives  the 
results  of  a  number  of  analyses  of  both  normal  and  pathological 
urines.  S.  B.  S. 

Detection  of  Biliary  Acids,  Lsevulose,  Glycuronic  Acid, 
and  Pentoses  in  Urine.  Adolf  Jolles  {Ckein.  Zeit.,  1909,  33, 
1238 — 1239). — Polemical.  A  reply  to  the  criticisms  of  Wittels  and 
Welwart  (Abstr.,  1909,  ii,  1057),  in  which  the  author  recapitulates, 
his  methods  and  upholds  their  accuracy.  L.  de  K. 
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Detection  of  Biliary  Acids  [and  Acetone].  Eodolfo  Fbitsch 
{Zeitach.  anal.  Chevi.,  1910,  49,  94— 96).— .ToUes's  process,  boiling  with 
rhamnose  and  strong  hydrochloric  acid,  is  recommended  instead  of 
the  Pettenkofer  sugar-sulphuric  acid  test.  The  rose  coloration, 
changing  to  a  green  fluorescence,  is  characteristic  for  biliary  acids. 
These  acids  may  be  separated  from  amines  by  precipitating  with  a 
3%  solution  of  casein  and  sulphuric  acid,  and  then  extracting  from  the 
precipitate  with  absolute  alcohol.  If  to  dilute  solutions  of  acetone 
are  added  a  few  drops  of  a  b%  solution  of  rhamnose,  and  then  an 
equal  volume  of  strong  hydrochloric  acid,  the  liquid  when  heated 
turns  a  magenta  colour,  which  is  very  permanent.  O'Ol  Gram  of 
acetone  in  1  c.c.  of  liquid  may  thus  be  detected.  L.  de  K. 

Thiocyanates  in  Tobacco  Smoke.  Julius  Toth  {Chem.  Zeit., 
1909,  33,  1301). — The  presence  of  thiocyanates  in  tobacco  smoke  may 
be  proved  by  passing  the  fumes  of  a  dozen  cigars  through  two  wash- 
bottles,  each  containing  100  c.c.  of  water,  and  adding  to  the  mixed 
filtered  liquids,  copper  sulphate  and  sulphurous  acid.  The  precipitate 
is  then  collected  and  treated'  with  aqueous  sodium  hydroxide  ;  after 
acidifying  with  hydrochloric  acid,  the  liquid  will  give  the  red  colour 
with  ferric  chloride,  disappearing  on  addition  of  mercuric  chloride,  or 
the  aqueous  solution  may  be  mixed  with  zinc  sulphate,  which  causes  an 
abundant  precipitate.  The  filtrate  is  then  acidified  with  nitric  acid, 
and,  after  adding  copper  sulphate  solution,  heated  to  80^ ;  the 
precipitate  obtained  is  washed  and  treated  with  ferric  chloride,  when  it 
will  give  a  red  coloration. 

The  amount  of  thiocyanate  present  may  be  estimated  by  passing  the 
fumes  of  a  dozen  cigars  through  washbottles,  each  containing  100  c.c. 
of  milk  of  lime.  The  united  filtrates  are  evaporated  and  mixed  with 
copper  sulphate  and  excess  of  sulphurous  acid.  The  copper  thio- 
cyanate is  then  converted  by  ignition  into  oxide  and  weighed  as  such, 
or  Alt  and  Volhard's  process — conversion  of  the  thiocyanate  into 
sulphate  (Zeilsch.  anal.  Chem.,  1896,  36,  315) — may  be  used. 

L.  DE  K. 

New  Test  for  Strychnine.  Paul  Malaquin  {J.  Pharm.  Chim., 
1909,  [vi],  30,  546 — 549). — One  c.c.  of  a  solution  of  a  strychnine  salt 
(about  1  :  1000)  and  1  c.c.  of  pure  hydrochloric  acid  are  placed  in 
a  test-tube,  and  1  gram  of  pure  and  clean  zinc  cuttings  is  added. 
After  four  minutes,  the  liquid  is  rapidly  heated  to  boiling  and  then 
cooled.  The  solution  is  carefully  poured  down  the  sides  of  a  test- 
tube  containing  L'  c.c.  of  pure  sulphuric  acid.  Either  at  once  or 
within  a  few  minutes,  a  rose-coloured  ring  will  be  noticed  ;  after 
a  time  the  colour  jjradually  spreads  through  the  acid.  The  contents 
may  also  be  shaken  so  as  to  accelerate  the  reaction.  The  colour 
18  not  altered  on  boiling,  and  in  this  way  there  is  no  danger  of 
mistaking  veratrine,  which  also  turns  red,  for  strychnine. 

The  colour  is  destroyed  by  potassium  thiocyanate,  but  not  by 
Balphur  dioxide.  Ammonia  discharges  the  colour,  but  acids  again 
restore  it.  None  of  the  other  alkaloids  or  glucosides  (of  which  a  list 
i«  given)  show  the  reaction.     Uydrogeuation  of  btrjchniue  may  aUo 
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be  effected  in  alkaline  solution  by  means  of  sodium  amalgam,  but  this 
operation  is  less  convenient.  Strychnine  may  be  extracted  by  agitating 
its  salts  with  ether  in  the  presence  of  an  alkali.  The  ether  is  then 
shaken  with  dilute  hydrochloric  acid,  and,  after  warming  to  expel 
the  ether,  the  liquid  is  treated  with  zinc  as  just  directed.     L.  de  K. 

Estimation  of  the  Xanthine  Bases  in  Cocoa  and  Chocolate. 
A.  Prochnow  (Arch.  Pharm.,  1909,  247,  698— 711).— The  author  has 
tested  the  processes  of  Hilger  and  Eminger,  of  Dekker  and  Welmans, 
of  Beckurts  and  Fromme,  and  Katz's  modification  of  the  last,  for  the 
estimation  of  theobromine  and  caffeine  in  cocoa  and  chocolate.  Katz's 
process  is  the  best,  if  carried  out  as  follows  :  Six  grams  of  powdered 
cocoa  or  12  grams  of  powdered  chocolate,  197  grams  of  water,  and 
3  grams  of  dilute  sulphuric  acid  are  boiled  under  a  reflux  condenser 
for  thirty  minutes  in  a  tared  litre  flask.  After  the  addition  of  400 
grams  of  water  and  8  grams  of  magnetiium  oxide,  the  boiling  is 
continued  for  one  hour.  Water,  30  to  50  grams,  is  added  to  com- 
pensate for  that  evaporated,  the  mixture  is  well  shaken,  and  its  weight, 
excluding  that  of  the  cocoa  or  chocolate,  is  determined.  A  portion 
of  the  liquid,  five-sixths  of  the  weight  (corresponding  with  5  grams 
of  cocoa  or  10  grams  of  chocolate),  is  filtered,  and  evaporated  almost 
to  dryness.  The  residue  is  dissolved  in  water,  the  solution  is  made 
up  to  about  25  c.c,  treated  with  25  drops  of  liquefied  phenol,  and 
extracted  with  chloroform  in  a  Katz  percolator  for  six  hours.  The 
chloroform  in  the  extraction  flask  is  evaporated,  the  phenol  is 
carefully  removed  from  the  warm  flask  by  the  aid  of  the  bellows,  and 
the  flask  is  dried  until  the  weight  is  constant.  C.  S. 

Estimation  of  Purine  Nitrogen  in  Urine.  Stanley  K. 
Benedict  and  Tadasu  Saiki  (/.  Biol.  Chem.,  1909,  7,  27).— The 
Kriiger-Schmid  method  of  estimating  purine  nitrogen  gives  low  and 
irregular  results.  Satisfactory  results  can,  however,  be  obtained  by 
first  rendering  the  urine  acid  by  adding  20  c.c.  of  glacial  acetic  acid  to 
each  300  c.c.  of  urine.  W.  D.  H. 

New  Reactions  of  Thiocarbamide.  T.  Sato  {Biochem.  Zeitsch., 
1909,  23,  44 — 45). — The  following  reactions  are  described  :  coloration 
with  acetic  acid  and  potassium  ferrocyanide  (green  changing  to  blue), 
with  hydrochloric  acid  and  potassium  ferrocyanide,  and  with  the 
ferrocyanide  alone.  The  rate  of  development  and  disappearance  of 
the  colour  varies  in  the  three  methods  of  carrying  out  the  reaction. 
With  sodium  carbonate  and  ferrocyanide,  a  pink  to  violet  colour 
gradually  develops.  This  reaction  is  sensitive  in  dilutions  of  1  in 
10.000  to  1  in  20,000  of  the  urea  derivative.  S.  B.  S. 

A  New  and  Sensitive  Reaction  of  Scatole.  Takaoki  Sasaki 
{Biochem.  Zeitsch.,  1910,  23,  402— 403).— If  3  c.c.  of  scatole  solution 
are  mixed  with  3  drops  of  methyl  alcohol,  and  an  equal  volume  of 
concentrated  sulphuric  acid  added,  a  violet  ring  is  formed  at  the  place 
of  contact ;  on  shaking  the  fluids  together,  the  whole  mixture  becomes 
violet-red.  Dilutions  up  to  one  in  five  millions  give  the  test.  It  is  not 
given  by  tryptophan,  indole,  or  by  2-methylindole.  W.  D.  H. 
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Estimation  of  "  Saccharin  "  [o-Benzoicsulphinide]  in  Various 
Poods.  GuiSEPPE  Testoni  (Zeitseh.  Xahr.  Genussm.,  1909,  18, 
577 — 587). — The  estimation  of  "  saccharia  "  in  foods  and  beverages  is 
rendered  somewhat  complex  by  the  presence  of  other  substances  which 
are  extracted  together  with  the  "  saccharin "  by  the  usual  solvents. 
The  following  methods  of  separating  the  "saccharin"  from  such 
substances  are  shown,  from  the  results  of  actual  experiments,  to  be 
trustworthy.  Should  the  ether-extract  contain  benzoic  acid  in 
addition  to  the  "saccharin,"  the  extract  may  be  heated  at  110 — 115° 
until  the  whole  of  the  benzoic  acid  has  sublimed  ;  the  "  saccharin  " 
remains  unchanged,  and  may  then  be  weighed.  The  benzoic  acid  may 
also  be  removed  by  steam  distillation.  Another  alternative  is  to 
precipitate  the  "saccharin"  from  an  alcoholic  solution  of  the  ether- 
residue  by  means  of  silver  nitrate  ;  the  silver  compound  formed  has 
the  formula  AgC-H^S03N,  and  may  be  dried  at  100°  before  weighing. 
In  the  case  of  wines,  beer,  aerated  beverages,  syrups,  etc.,  the  ether- 
extract  will  contain  tartaric  acid,  citric  acid,  tannin,  and  other 
substances ;  these  may  be  destroyed  by  oxidation  with  permanganate, 
and  the  "  saccharin  "  then  extracted  from  the  evaporated  solution. 
In  the  presence  of  salicylic  acid,  the  ether  residue  may  be  weighed,  and 
the  salicylic  acid  then  estimated  in  the  usual  way,  the  amount  of 
"  saccharin  "  present  being  found  by  difference,  or  the  salicylic  acid 
may  be  precipitated  by  means  of  bromine  and  the  "saccharin"  then 
extracted  with  ether,  after  removing  the  bromine  compound  by  filtra- 
tion. In  cases  where  the  ether-residue  contains  fatty  substances, 
essential  oils,  etc.,  the  oxidation  process  may  be  applied  for  the 
removal  of  any  tartaric  or  citric  acids  present,  and  the  sulphur  then 
estimated  in  the  purified  residue  of  "  saccharin  "  ;  or  the  "  saccharin  " 
may  be  hydrolysed  by  boiling  with  hydrochloric  acid,  and  the 
ammonia  formed  then  estimated.  Pure  "  saccharin  "  yields  7  "65%  of 
ammonia. 

The  author  finds  that  a  mixture  of  equal  parts  of  ether  and  light 
petroleum  is  the  best  solvent  to  use  for  the  extraction  of  "  saccharin  " 
from  its  solution,  W.  P.  S. 

Estimation  of  Tannin  [in  Catechu].  G.  C.  A.  van  Dorp  and 
J.  RoDENBUBO  {Chem.  Weekblad,  1909,  6,  993— 998).— The  authors 
state  that  the  only  process  which  gives  fairly  satisfactory  results  in 
the  assay  of  catechu  is  the  process  known  as  the  Hunt-Loewenthal 
(titration  with  permanganate  in  presence  of  indigotinsulphonic  acid 
before  and  after  treatment  with  solution  of  gelatin). 

The  separation  of  non-tannin  matters  from  tannins  by  means  of 
hide  powder,  gives  quite  erroneous  results.  In  one  in.stance  a  sample 
of  catechu  gave  61 '7%  of  tannin,  but  when  another  specimen  of  hide 
powder  was  used,  only  34-3%  was  obtained.  L.  de  K. 

The  Detection  of  Blood-pigment  by  its  Absorption  of  the 
Violet  End  of  the  Spectrum.  Otto  Schumm  {Zeitseh.  physiol. 
Che,».,  1909,  63,  478—483).- Details  are  given  of  the  methods  for 
studying  the  details  of  the  ab.sorption  bands  in  the  violet  and 
ultraviolet    region    of     the    spectrum    which     hasmoglobiu     and    its 
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derivatives  exhibit,  and  which  Gamgee,  among  others,  called  attention 
to.  By  suitable  means  an  aqueous  solution  of  blood  examined  in 
a  thickness  of  1  centimetre  exhibits  this  absorption  in  dilutions 
of  1  in  4000  to  5000.  W.  D.  H. 

The  Estimation  of  Pepsin  by  the  Clarification  of  a  Turbid 
Solution  of  Egg-white.  S.  Hata  {Biochem.  Zeitsch.,  1909,  23, 
179 — 185). — The  egg-white  solution  is  prepared  by  diluting  egg-white 
in  a  mortar  to  five  times  the  original  bulk  with  water,  filtering, 
heating  at  60°  for  twenty  minutes,  and  filtering  again  through  mnslin. 
A  turbid  solution  is  thereby  obtained,  Avhich  can  be  kept  unchanged 
for  several  months.  For  the  purposes  of  the  test,  this  solution  is 
again  diluted  with  water  to  ten  times  its  bulk.  Into  a  series  of 
test-tubes  varying  quantities  of  the  pepsin-containing  liquid  are 
introduced,  and  diluted  to  1  c.c.  0"5  c.c.  of  iV/lO-hydrochloric  acid 
and  2  c.c.  of  the  diluted  suspension  are  then  introduced,  and  the  time 
of  clarification  is  noted.  The  procedure  is  then  similar  to  that 
employed  in  the  ricin  and  edestiu  methods.  The  time  of  clarification 
is  approximately  inversely  proportional  to  the  dilution.         S.  B.  S, 

Employment  of  the  Guaiacol  Method  for  the  Quantitative 
Estimation  of  Peroxydase.  Julius  Brunn  {Ber.  Deut.  hot.  Ges., 
1909,  27,  505— 507).— In  employing  Ostwald's  method  (Abstr.,  1907, 
ii,  976),  quite  fresh  solutions  of  the  resin  must  be  used,  as  distinct 
amounts  of  peroxydase  are  formed  in  a  few  hours.  A  special  defect  is 
the  use  of  drops  of  a  strong  resin  solution  instead  of  c.c.  of  a  more  dilute 
solution.  The  rate  of  the  reaction  should  be  determined,  and  not  the 
final  amount  of  colour. 

The  following  method  is  recommended  :  A  scale  of  colours  of  differ- 
ent intensity  is  prepared  by  diluting  a  blue  water  colour  emulsion 
(Prussian  blue  with  a  little  cadmium  yellow  and  white).  The  back  of 
the  test-tube  stand,  which  is  placed  in  a  window,  is  covered  with 
tissue  paper  to  avoid  reflexions.  The  extracts  in  test-tubes  are 
treated  with  hydrogen  peroxide,  and  a  little  concentrated  (golden- 
yellow)  solution  of  guaiaconic  acid  (1  c.c.  to  10 — 15  c.c.  extract,  to 
which  0-2  c.c.  II2O2/2O  had  been  added)  poured  on.  The  tubes  to  be 
compared  are  shaken  simultaneously  to  mix  the  contents,  and  the 
increase  in  intensity  of  the  colour  observed  at  definite  intervals  and 
compared  with  the  tube  scale ;  the  more  rapid  the  coloration,  the 
greater  the  amount  of  peroxydase  (compare  Euler  and  Bolin,  Abstr., 
1909,  i,  863).  N.  H.  J.  M. 

A  Test  for  Mushrooms.  M.  Lowy  {Chem.  Zeit,  1909,  33,  1251). 
— An  aqueous  infusion  of  Agaricus  campestris  gives  with  sulphuric 
acid,  D  1*86,  a  deep  violet  coloration.  The  reaction  is  best  carried  out 
as  a  ring  test.  The  colour  disappears  on  warming.  The  author  has 
not  as  yet  succeeded  in  isolating  the  active  principle.  Infusions 
of  other  fungi  do    not  give  the  reaction.  L.  de  K.O 
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Pulfrich's  Ratio  between  Volume  Contraction  and  Refractive 
Power  of  Liquid  Mixtures.  Edmoxd  van  Aubel  {Compt.  rend., 
1910,  150,  210—213). — Pulfrich  has  established  the  relationship: 
{R-  R„)jR  —  q.{D  -  Dt)!D  -qc  for  binary  mixtures,  where  R  denotes 
the  refraction  and  D  the  density  of  the  mixture,  /?o  and  D„  the 
refraction  and  density  respectively  which  the  mixture  would  have 
shown  had  there  been  no  volume  change  on  mixing,  whilst  9  is  a 
positive  constant.  The  author  shows,  by  calculation  from  results 
obtained  by  Wintgen  {Thesis,  Bonn,  1908),  that  in  the  case  of  a 
mixture  of  aqueous  solutions  of  tartaric  acid  and  ammonium  hepta- 
molybdate,  q  is  negative.  W.  O.  W. 

Molecular  Refraction  of  Isomerisable  Unsaturated  Acids 
and  their  Salts.  Arthur  Hantzsch  and  Kurt  Meisenburg  {Ber., 
1910,  43,  95—105.  Compare  Briihl,  Abstr.,  1904,  i,  969;  1905,  i, 
170). — The  molecular  refraction  of  nitroethane  and  nitropentane  in 
ethyl  alcohol  and  in  potassium  ethoxide  solutions  shows  tbat  the 
relationship  between  the  two  nitro-compounds  in  ethyl-alcoholic 
solution  is  perfectly  normal.  The  difference  is  1 3 '83,  and  the  value 
for  SCHjis  13-80. 

The  results  also  show  that  the  effect  of  the  solvent  on  the  refraction 
is  not  marked.  Similarly,  ^chloro-  or  j9-bromo-phenol  has  practically 
the  same  molecular  refraction  in  alcohol  and  in  sodium  ethoxide 
solutions. 

A  compari.son  of  p-nitrophenol  and  p-nitroanisole  proves  that  the 
phenol  in  i«obutyl  butyrate,  acetone,  and  methyl-alcoholic  solutions  is 
a  true  phenol,  the  difference  between  the  two  compounds  being 
practically  the  value  due  to  CHj.  On  the  other  hand,  the  />-nitro- 
phenol  in  methyl  alcohol  and  potassium  methoxide  solution  shows  a 
difference  of  9*67  units;  this  undoubtedly  indicates  that  the  salts  are 
derived  from  the  aci-phenol.  The  following  numbers  give  the 
increments  in  the  mol.  refractions  of  the  three  nitrophenols  when 
transformed  into  their  salts  : 

p.  0.  m. 

Mol.  ref.  D  9-68  4-26  1-80 

Mol.  ref.  a    7  87  3-63  171 

The  molecular  refraction  and  also  the  colour  of  solutioDS  of 
o-nitrophenol  indicate  that  it  is  partly  converted  into  the  etci- 
derivative. 

With  o-  and  />-beDzaldehydes  the  following  increments  due  to  salt 
formation  were  obtained  :  ortho  320,  para  488,  results  which  point 
to  the  conclusion  that  the  salts  cannot  be  simple  phenolic  salts.  It  is 
pointed  out  that  the  relationships  between  colour  and  molecular 
refraction  are  not  so  simple  as  stated  by  Kauffmann  (Die  Atucochrome, 
p.  65). 
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The  refraction  of  the  azo-group,  calculated  from  the  value  for 
azobenzene,  is  13'95,  whereas  in  ethyl  diazoacetate  it  has  the  value 
8*41.  The  values  for  ;>hydroxy azobenzene,  its  ethyl  ether,  and  its 
acetyl  and  propiocyl  derivatives  agree  with  the  normal  hydroxylic 
structure  for  the  free  hydroxy-compound.  The  value  for  the  hydroxy- 
compound  is  somewhat  increased  when  ethyl  alcohol  is  used  as  solvent, 
probably  owing  to  the  formation  of  an  additive  compound.  The 
values  for  the  salts  show  an  increment  of  some  12  units.  This  is 
attributed  not  to  structural  molecular  rearrangement,  but  as  due 
to  the  play  of  subsidiary  valencies,  for  example  ; 

/NgPh  /-NaPh  /NgPh 

CgH/  and    CfiH,/      :  or    C,H,(  :        . 

\0H  \0M  \0M 

Similarly,  the  large  increments  noticed  by  Briihl  in  the  salt 
formation  of  eth)  1  acetoacetate  are  not  necessarily  due  to  a  structural 
alteration  (enolisation),  but  may  be  due  to  the  calling  into  play  of 
subsidiary  valencies. 

It  is  pointed  out  that  the  molecular  refraction  of  the  salts  is  greater 
than  that  of  the  true  enolic  alkyl  and  acyl  derivatives,  and  therefore 
this  high  exaltation  can  only  be  due  to  a  further  constitutive 
change  due  to  subsidiary  valencies  : 

-C-CO'OEt  •C-C(OM)-OEt 

( I      :  or  possibly       1 1  | 

C-OM  -C-O 

J.  J.  S. 

Theory  of  Dispersion  in  Gaseous  Substances.  Ladislas 
Natanson  {-Bull.  Acad.  Sci.  Cracow,  1909,  907 — 915). — Recent 
measurements  of  the  dispersive  power  of  nitrogen,  oxygen,  hydrogen, 
carbon  monoxide,  carbon  dioxide,  methane,  hydrogen  sulphide,  sulphur 
dioxide,  helium,  and  argon  have  been  made  use  of  to  test  a  deduction 
made  by  the  author  from  Lorentz's  electronic  theory  of  absorption. 
The  calculations  based  on  these  data  indicate  with  some  degree 
of  probability  that  the  product  a.  A,  in  which  a  is  the  number  of 
dispersion  electrons  contained  in  a  molecule  of  a  gas,  and  A  the 
constant  in  the  equation :  (n2  +  2)/(M.2  — 1)  =  A(l/Xu  -  1/A.^),  has  the  same 
value  for  all  gases.  The  average  value  of  a. A  is  16 "3  x  10~'^cra.2,  and 
although  in  certain  cases  the  experimental  data  of  different  observers 
differ  widely,  the  author  considers  that  sufficient  evidence  has  been 
obtained  to  justify  the  conclusion  that  there  is  a  close  connexion 
between  dispersion  and  valency.  H.  M.  D. 

The  Long-waved  Portion  of  the  Spectrum  of  Titanium. 
Paul  Fiebig  {Zeitsch.  wiss.  PJwtochem.,  1910,  8,  73 — 101). — The 
author  has  made  a  detailed  photographic  investigation  of  the  line  and 
band  spectra  of  titanium  between  A.  4200  and  \  7360.  For  the  pro- 
duction of  the  spectrum,  metallic  titanium  was  introduced  into  a 
cavity  made  in  the  positive  electrode  of  a  carbon  arc,  and  the 
requisite  large  dispersion  was  obtained  by  a  Rowland  grating  having 
a  radius  of  curvature  of  6'6  metres  and  20,000  lines  to  the  inch.  The 
measured  wave-lengths  together  with   the   estimated    intensities  are 
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recorded   in   tabular   form,   and    the   results    compared    with    those 
previously  obtained  by  Thal^n,  Hasselberg,  and   Rowland. 

H.  M.  D. 

Investigation  of  the  Sodium  Spectra.  Hans  Zickendraht 
{Ann.  Physik,  1910,  [iv],  31,  233— 274).— The  author  has  examined 
in  detail  the  emission  spectra  obtained  from  the  arc  discharge  between 
electrodes  of  different  materials  in  an  atmosphere  of  sodium  vapour, 
and  from  the  glow  discharge  under  different  conditions  with  and 
without  an  interposed  spark  gap.  The  consequent  variations  in  the 
emission  spectrum  are  described  in  detail. 

In  the  second  part  of  the  paper,  a  summary  is  given  of  spectral 
observations  relating  to  sodium,  and  these  are  discussed  in  reference  to 
the  author's  measurements.  H.  M.  D. 

Spectra  of  the  Erbium  Compounds  and  Stark's  Valency 
Hypothesis.  Karl  A.  Hofmaxn  and  Heinz  Kikmreutheb  {Zeitsch. 
physikal.  Chem.,  1910,  71,  312— 324).— Stark  (compare  Abstr.,  1908, 
ii,  574)  has  suggested  a  theory  of  valency  based  on  the  assumption 
that  at  the  surface  of  a  chemical  atom  there  are  positively  charged 
spheres  and  minute  negative  electrons.  When  the  atom  enters  into 
chemical  combination,  the  lines  of  force  from  certain  of  the  electrons 
become  attached  to  the  positive  spheres  on  the  other  atom  (saturated 
valency  electrons)  ;  other  electrons  are  not  affected,  their  lines  of  force 
remaining  attached  to  the  positive  spheres  of  their  own  atom  (unsatur- 
ated valency  electrons),  while  a  third  kind  of  electrons  are  affected  in 
such  a  way  that  their  lines  of  force  are  partly  separated  from  the 
positive  spheres  of  their  own  atoms  (loosened  electrons).  According 
to  Stark,  the  band  spectra  of  the  unsaturated  valency  electrons  have 
their  lower  limit,  at  least  in  some  cases,  in  the  unattainable  ultra- 
violet, A,  =  0'06/i,  the  band  spectra  of  the  saturated  valency  electrons 
lie  in  the  ultra-red  above  X  =  0"5/i.  Hence  in  the  visible  region  only 
the  absorption  due  to  the  loo.«-ened  valency  electrons  is  of  importance. 
!  lie  work  of  the  authors  on  the  spectra  of  erbium  compounds  supports 
^tark's  theory. 

The  spectra  of  a  number  of  solid  anhydrous  erbium  salts  were  first 
measured  at  different  temperatures  by  concentrating  on  them  the 
light  fiom  the  positive  carbon  of  an  arc  lamp  by  means  of  a  quartz 
lens,  and  examining  the  reflected  light  by  means  of  a  double  prism 
instrument. 

The  spectra  of  erbium  sulphide  and  chloride  are  very  similar,  and 
the  change  from  chloride  to  oxide,  and  from  oxide  to  sulphate,  only 
brings  about  displacements  of  1  —  3  A  in  the  absorption  bands,  so  that 
the  electrons  concerned  in  the  absorption  are  not  the  saturated  ones 
effecting  the  combination  between  erbium  and  the  other  elements  or 
groups.  Similarly,  the  effect  of  temperature  in  displacing  the  absorp- 
•lion  bands  is  very  slight,  whereas  the  chemical  hnkings  produced  by 
iiaturated  electrons  are  very  greatly  affected  by  change  of  temperature. 
On  the  other  hand,  the  addition  of  water  to  ihe  salts  produces  a  great 
alteration  in  the  spectra,  and  it  is  suggested  that  this  is  due  to 
Jiydrate   formation  with   participation  of   the    "  loosened ''  electrons. 

13—2 
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The  saturated  valencies  may,  therefore,  correspond  with  Werner's 
"Hauptvalenzen"  (principal  valencies),  the  valencies  due  to  the  loosened 
electrons  with  Werner's  "  Nebenvalenzen  "  (subsidiary  valencies). 

From  an  examination  of  the  groups  of  absorption  bands  of  the 
binary  anhydrous  erbium  compounds,  the  conclusion  is  drawn 
that  the  effects  are  produced  by  three  "  loosened  "  electrons,  which, 
with  the  three  "  saturated  "  valencies,  make  a  total  of  six,  correspond- 
ing with  Werner's  co-ordination  number.  G.  S. 

Flame  Spectrum  of  Iron  at  a  High  Temperature.  Gustave 
A.  Hemsalech  and  Charles  de  Watteville  (Compt.  rend,,  1910, 
150,  329—332.  Compare  Abstr.,  1908,  ii,  445,  547).— When  sparks 
are  passed  through  an  oxygen-acetylene  flame  between  iron  electrodes, 
the  spectrum  shows  fewer  lines  than  the  simple  flame  spectrum.  The 
lines  are  more  intense  than  those  obtained  with  the  oxy-hydrogen 
flame.  Some  of  the  lines  are  identical  with  those  seen  in  the  blue 
cone  of  the  Bunsen  burner.  A  comparison  is  made  in  tabular  form 
showing  the  relative  intensities  of  lines  in  the  two  flames.  Lockyer's 
enhanced  line,  \  3935"92,  has  been  observed,  but  apart  from  this  the 
lines  are  those  characteristic  of  low  temperatures,  and  are  only  visible 
in  traces  in  the  spectrum  of  the  electric  furnace.  W.  O.  W. 

Measurements  in  the  Long-waved  Spectrum.  Heinrich 
RuBEKS  and  H.  Hollnagel  {Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1910, 
26 — 52). — The  authors  have  examined  the  ultra-red  rays  of  very  great 
wave-length  which  are  obtained  as  the  result  of  selective  reflexion  at 
the  surfaces  of  polished  plates  of  crystals  of  sodium  chloride,  potassium 
chloride,  bromide  and  iodide.  The  wave-length  measurements  were 
effected  by  means  of  a  quartz  interferometer,  the  ready  absorbability 
of  the  long-wave  rays  necessitating,  however,  special  arrangements  in 
connexion  with  the  details  of  the  apparatus. 

The  residual  rays,  which  were  examined  by  a  micro-radiometer  after 
reflexion  at  four  surfaces  of  the  substance  under  investigation,  form 
two  bands  of  different  intensity  in  the  case  of  sodium  chloride, 
potassium  chloride,  and  potassium  bromide.  Although  not  definitely 
indicated  by  the  data  for  potassium  iodide,  it  seems  probable  that  this 
grouping  is  also  characteristic  of  potassium  iodide.  The  mean  wave- 
lengths of  the  bands  are  recorded  for  the  first  three  salts,  and  it  is 
found  that  these  wave-lengths  inci-ease  with  the  molecular  weight  of 
the  salt. 

As  a  result  of  the  experiments  with  potassium  bromide  and  iodide, 
the  known  spectrum  has  been  extended  by  half  an  octave  in  the 
remote  ultra-red  region.  The  known  part  of  the  ultra-red  i-egion  is 
thus  approximately  seven  times  as  long  as  that  of  the  visible  spectrum. 

H.  M.  D. 

Absorption  Spectra  of  Various  Salts  in  Solution  and  the 
Effect  of  Temperature  on  Such  Spectra.  Hakky  C.  Jones  and 
W.  W.  Strong  (i47«er.  Cliem.  J.,  1910,  43,  97— 135).— A  continuation 
of  the  work  described  previously  (this  vol.,  ii,  87).  A  review  is  given 
of  recent  spectroscopic  investigations.  Attempts  have  been  made  to 
obtain  the  Zeeman  effect  for  the  absorption  bands  of  uranyl  chloride 
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and  neodymium  salt  solutions?,  but  without  success.  It  is  hoped, 
however,  that  the  Zeeman  effect  may  be  obtained  with  solutions  of 
erbium  salts. 

In  studying  the  effect  of  change  of  temperature  on  the  absorption 
spectra  of  salts,  spectrograms  have  been  made  of  the  spectra  of  aqueous 
solutions  at  various  concentrations  of  cobalt  chloride  (alone  and  in 
presence  of  aluminium  chloride  and  of  calcium  chloride),  cobalt  thio- 
cyacate,  nickel  acetate  and  sulphate,  copper  bromide,  copper  chloride 
(alone  and  in  presence  of  aluminium  chloride  and  of  calcium  chloride), 
uranyl  chloride,  nitrate,  acetate  and  sulphate,  uranous  chloride  and 
sulphate,  praseodymium  chloride,  neodymium  nitrate  and  bromide, 
neodymium  chloride  (alone  and  in  presence  of  calcium  chloride),  and 
erbium  chloride. 

The  results  are  discussed  in  the  light  of  the  electron  hypothesis. 

It  has  been  found  that  the  effect  of  a  rise  of  temperature  of  an 
aqueous  salt  solution  is  to  increase  the  general  absorption  and  also 
to  broaden  and  intensify  the  bands,  and  that,  as  a  rule,  the  increase 
of  the  general  absorption  is  much  greater  in  concentrated  than  in 
dilute  solutions. 

The  presence  of  calcium  and  aluminium  chlorides  causes  the 
chromium  chloride  bands  to  widen  very  unsymmetrically  on  the  long 
wave-length  edge  as  the  temperature  rises. 

The  uranyl  chloride  bands  are  shifted  towards  the  red  with  rise  of 
temperature.  The  uranyl  acetate  and  sulphate  bands  are  also  slightly 
shifted,  but  those  of  the  nitrate  are  not  affected  in  this  way. 

In  the  case  of  the  neodymium  and  erbium  salts,  the  bands  do  not 
appear  to  be  shifted  as  the  temperature  increases.  In  presence  of 
calcium  chloride,  however,  the  neodymium  chloride  bands  are  shifted, 
and  the  bands  become  fainter  with  rise  of  temperature.  E.  G. 

Restoration  of  Phosphorescence  to  Sulphides  of  the 
Alkaline  Earths.  DEsiei  Gerxez  {Campt.  reixd.,  1910,  150, 
295 — 300). — Specimens  of  the  phosphorescent  sulphides  of  calcium, 
barium,  and  strontium  were  found  to  have  lost  their  phosphorescence 
after  an  exposure  of  six  years  to  moist  air.  This  appeared  to  be  due 
'o  oxidation  to  the  sulphates,  since  the  phosphorescence  was  restored 
y  heating  the  substances  in  a  current  of  hydrogen.  The  action  of 
tieat  alone  had  very  little  effect  on  the  phosphorescence. 

w.  o.  w. 

Photochemical  Equihbria.  III.  Photochemical  Equilibrium 
of  Carbonyl  Chloride.  Alfred  Coehn  and  Hans  Becker  (Z?«r., 
1910,  43,  130—133.  CV.mpare  Abstr.,  1909,  ii,  846).— Weigert 
(Abstr.,  1907,  ii,  835)  has  found  that  the  dissociation  equilibrium  of 
carbonyl  chloride  at  500°  is  not  affected  by  light ;  the  action  of  the 
latter  is  simply  to  accelerate  catalytically  the  attainment  of 
equilibrium.  His  experiments  are  not  conclusive,  however,  since 
glass  vessels  were  used.  The  authors  now  find  that  when  carbonyl 
chloride  is  passed  through  a  quartz  tube  at  the  ordinary  temperature, 
and  at  the  same  time  submitted  to  the  action  of  light  from  a  mercury- 
quartz  lamp,  it  is  partly  decomposed  into  carbon  monoxide  and 
chlorine.     \V  hen  1  c.c.  of  carbonyl  chloride  passed  through  the  quartz 
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tube  (20  cm.  long  and  0*5  cm.  in  diameter)  per  minute,  the  amount  of 
decomposition  was  3-3 — 4%.  The  effect  is  chiefly  due  to  the  short 
ultra-violet  rays,  since  when  tubes  of  Uviol  glass  were  used,  which 
are  only  transparent  to  waves  of  greater  wave-length  than  265/x/x,  the 
decomposition  was  only  0-46 — 0*5%.  In  ordinary  glass  tubes  there 
was  no  decomposition. 

In  all  thecases hitherto  examined, namely,  the  photochemical  equilibria 
of  sulphur  trioxide,  hydrogen  chloride,  and  carbonyl  chloride,  the 
actual  equilibrium  is  affected  only  by  ultra-violet  rays.  Rays  of 
greater  wave-length  simply  act  catalydcally  on  the  attainment  of 
equilibrium. 

Experiments  which  are  at  present  in  progress  show  that  water 
vapour  is  decomposed  to  a  considerable  extent  by  ultra-violet  light. 

T.  S.  P. 

Chemical  Action  of  Light.  V.  Photochemical  Phenomena 
in  Dye  Solutions.  Fritz  Weigert  {Ber.,  1910,  43,  164—172. 
Compare  Abstr.,  1908,  ii,  5,  748,  914;  1909,  i,  219,  ii,  532).— In 
liquids  exposed  to  the  action  of  light,  condensation  nuclei  are  formed ; 
these  bring  about  local  increases  in  concentration,  and  accelerate 
chemical  reactions  which  do  not  take  place  in  the  dark.  Proof  of  the 
formation  of  condensation  nuclei  is  afforded  by  the  fact  that  solutions 
of  dyes  exposed  to  light  show  an  increased  solvent  action  towards 
gases. 

The  dyes  studied  were  uranin,  erythrosin-G  and  -J,  phloxin, 
methyl-violet,  and  malachite-green.  These  were  enclosed  in  tubes  with 
nitrogen,  maintained  at  15°,  and  exposed  to  the  light  from  a  mercury 
lamp.  A  manometer  was  arranged  to  indicate  the  gas  pressure  in  the 
tubes,  which  were  constantly  shaken.  The  solubility  of  nitrogen  in 
water  is  not  affected  by  exposure  to  light.  In  the  dye  solutions  a 
decrease  in  pressure  took  place,  at  first  with  constant  velocity,  but 
subsequently  becoming  slower.  After  keeping  the  tubes  in  the  dark 
again,  an  increase  in  pressure  was  found,  but  the  original  value  was 
never  attained.  A  special  differential-adsorptiometer  was  designed  to 
remove  the  absorbed  nitrogen  by  boiling  the  dye  solution,  bat  it  was 
found  only  possible  to  recover  a  portion  of  the  gas  absorbed.  The 
amount  of  dye  present  in  solution  is  far  too  small  to  explain  the 
increased  solubility  of  the  gas  as  due  to  the  influence  of  the  dye. 
Undoubtedly,  condensation  nuclei  form,  and  the  nitrogen  condenses  at 
their  surface.  E.  F.  A. 

Radioactivity  of  some  Waste  Springs  in  the  Vosges. 
Andrk  Brocket  {Compt.  rend.,  1910,  150.  291 — 293). — Near  the 
thermal  springs  of  Plombieres,  Luxeuil,  and  Bains,  there  exist  in  the 
region  of  the  Vo.sges  some  springs  running  to  waste.  The  radio- 
activity, both  of  the  gases  and  water,  of  these  springs  has  been  found 
to  be  high.  Particulars  are  given  of  springs  of  the  Chaudeau, 
Fontaines-Chaudes,  and  Chaudes- Fontaines  or  Reherrey.  F.  S. 

Radioactivity  of  Halogen  and  Oxyhalogen  Compounds  of 
Thorium.  J.  Chaudier  and  Edouakd  Chauvenet  {Compt.  rend., 
1910,  150,  219—221). — The  radioactivity  (a-radiation)  of  a  number 
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of  freshly  prepared  halogen  and  oxyhalogen  compounds  of  thorium 
has  been  compared  with  that  of  thorium  dioxide  and  thorium  in 
a  Curie  electroscope.  The  powdered  substances  were  sifted  over 
plates  4  cm.  in  diameter,  the  weight  of  substance  employed  being 
varied  up  to  0'35  gram,  for  which  the  a-radiation  is  a  maximum.  In 
the  latter  case,  the  intensity  of  the  radiation  diminished  as  the  atomic 
weight  of  the  elements  combined  with  the  thorium  increased.  The 
substances  arranged  in  descending  order  of  activity  were  as  follows  : 
Th,  ThOo,  ThOF.3,  ThF^,  ThOClo,  ThCl^,  ThOIg.  ThBr^.  As  the  weight 
of  the  substance  employed  is  reduced,  the  differences  in  the  relative 
activities  of  the  compounds  disappear.  Below  O'Ol  gram  all  are  of 
similar  activity,  indicating  that  the  radioactivity  is  an  atomic 
property  of  thorium.  F.  S. 

The  Action  of  the  a-Rays  on  Glass.  Ernest  Rutherford 
{Mem.  Manchester  Phil.  Soc.,  1909,  64,  v,  1). — Fine  capillary  tubes 
of  soda-glass  that  had  contained  radium  emanation  show  in  transverse 
section  a  coloured  region  extending  about  0"04  mm.  from  the  inner 
wall  of  the  capillary,  corresponding  with  the  range  of  the  most 
penetrating  a-rays  of  radium  in  glass.  This  confirms  the  correctness 
of  Joly's  explanation  of  pleochroic  halos  {Phil.  Mag.,  1907,  [vij,  13, 
381 ;  1910,  19,  327).  F.  S. 

The  Absorption  Law  of  ^-Rays.  W.  Wilson  {Physikal. 
Zeitsch.,  1910,  11,  101.  Compare  Proc.  Hoy.  Soc,  1909,  A,  82,  612).— 
The  former  conclusion,  that  the  exponential  law  of  the  absorption  of 
^-rays  is  indicative  of  non-homogeneity  of  the  rays  which  have  a 
certain  distribution  of  velocities,  is  reaffirmed  and  the  criticisms  of 
Hahn  and  Meitner  (this  vol.,  ii,  8)  are  replied  to  in  detail.  The  con- 
clusion is  drawn  that  the  ySrays  suffer  diminution  of  velocity  in 
passage  through  matter.  F.  S. 

Production  of  Helium  by  Radium.  Ernest  Rutherford  and 
Bertram  B.  Boltwood  {Me7n.  Manchester  Phil.  Soc,  1909,  54,  vi, 
1 — 2). — The  gases  generated  in  eighty-three  days  from  a  solution  of  a 
barium-radium  salt  containing  0*2  gram  of  radium,  which  had  been 
freed  chemically  from  polonium  and  radium-Z),  were  subjected  to 
repeated  absorptions  with  charcoal  cooled  in  liquid  air,  and  the  un- 
absorbed  part  was  found  to  consist  of  helium,  essentially  pure,  in 
amount  corresponding  with  a  rate  of  production  of  163  cu.  mm.  per  gram 
of  radium  per  year.  This  is  in  very  close  agreement  with  the  calcu- 
lated rate  (158cu.  mm.).  Other  experiments  not  described  showed 
that  helium  is  produced  from  polonium.  F.  S. 

The  Accumulation  of  Helium  in  Geological  Time.  III. 
Robert  J.  Strctt  {I'roc  Roy.  Soc,  1910,  .1,  83,  298—301.  Compare 
this  vol.,  ii,  9). — Tiie  ratio  of  helium  to  uranium  and  thorium  has  been 
determined  for  zircons  extracted  from  fourteen  rocks  ranging  from 
Tertiary  to  Archean.  Minerals  like  zircon  and  sphene  contain  hun- 
dreds of  times  as  much  helium  as  the  average  of  the  rock  of  which 
they  are  constituents,  and  accordingly  the  whole  of  the  contained 
helium  may  be  regarded  as  having  been  geiierate<l  since  the  consolida- 
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tion  of  the  rock  and  the  separation  of  the  mineral.  The  zircons  were 
decomposed  by  fusion  with  borax  in  a  platinum  boat  in  a  quartz  tube 
filled  with  oxygen.  The  oxygen  was  removed  from  the  extracted  gas 
by  phosphorus,  leaving  the  helium.  Each  unit  in  the  helium  ratio 
(c.c.  per  gram  of  "  total  equivalent  uranium  oxide,''  1  gram  of  thoria 
being  reckoned  equivalent  in  helium  producing  power  to  0*203  gram 
of  uranium  oxide)  is  provisionally  taken  to  indicate  a  period  of  eleven 
million  years.  The  helium  ratio  of  zircon  stands  in  very  clo.^e  relation 
to  the  geological  age  of  the  specimen.  For  four  specimens  of  tlie 
tertiary  rocks  the  ratio  is  below  unity,  whilst  for  four  specimens  of 
paleozoic  rocks  the  ratio  is  between  13  and  29.  The  oldest  specimen 
from  the  archaean  rocks  of  Canada  has  a  helium  ratio  566.  These 
ratios  fix  the  minimum  values  of  the  geological  age,  but  in  spite  of 
the  enormous  lengths  of  time  indicated  it  may  be  that  the  whole  of 
the  helium  generated  is  not  retained.  The  fraction  retained,  depend- 
ing on  the  structure  of  the  zircon,  must  be  supposed,  however,  to  be 
fairly  definite,  and  similar  for  all.  F.  S. 

Bate  of  Evolution  of  Heat  by  Pitchblende.  Horace  H.  Poole 
{Phil.  Mag.,  1910,  [vi],  19,  314— 326).— About  half  a  kilogram  of 
carefully  dried  powdered  Joachimsthal  pitchblende,  containing 
64%  of  uranium,  was  placed  in  a  spherical  Dewar  vessel  surrounded 
with  ice,  and,  when  a  steady  thermal  state  had  been  attained,  the 
constant  difference  of  temperature  between  the  under-surface  layer  of 
the  pitchblende  at  the  bottom  of  the  vessel  and  the  ice  outside  was 
determined  by  means  of  thermocouples.  The  heat  evolved  per  hour 
by  the  pitchblende  was  reckoned  as  the  product  of  this  constant 
difference  and  the  thermal  conductance  of  the  calorimeter.  The  last, 
which  was  separately  determined  with  water  in  the  calorimeter,  is  the 
number  of  calories  escaping  from  the  calorimeter  per  hour  when  the 
inside  is  1°  hotter  than  the  outside.  To  avoid  chemical  action,  of 
which  indications  were  obtained  in  the  preliminary  experiments  in  air, 
the  calorimeter  was  filled  with  carefully  dried  nitrogen.  The  conclusion 
is  drawn  that  1  gram  of  the  pitchblende  evolved  6*1  x  lO"'^  calories 
per  hour  as  a  mean  value  of  three  experiments,  the  separate  results 
being  7'1,  5*45,  and  5"85  (  x  10~^).  The  value  is  surprisingly  high,  the 
value  calculated,  presumably  from  the  kinetic  energy  of  the  various 
a-particles  expelled,  being  only  about  4*4  x  10"^  for  the  sample  of 
pitchblende  employed.  F.  S. 

The  Emission  of  Positive  Rays  from  Heated  Phosphorus 
Compounds.  Frank  Horton  {Proc.  Gamh.  Phil.  Soc,  1909,  15, 
329). — The  object  of  the  experiments  was  to  test  whether  the  large 
positive  ionisation  produced  by  heated  phosphates,  notably  aluminium 
phosphate,  observed  by  Sir  J.  J.  Thomson  had  any  connexion  with 
the  "anode  rays"  of  Gehrcke  and  Eeichenheim  (Abstr.,  1908,  ii,  343). 
The  latter  found  most  suitable  the  halide  salts  of  the  alkali  and 
alkaline-earth  metals,  whereas  the  positive  ionisation  produced  from 
these  when  heated  is  not  nearly  as  great  as  from  the  phosphates.  The 
salt,  mixed  with  graphite  to  make  it  conduct,  and  sometimes  with  silver 
chloride  to  fuse  the  mass  together,  was  rammed  into  a  quartz  tube  and 
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strongly  heated.  The  prepared  tube  was  then  mounted  as  anode  with 
another  electrode  as  cathode  in  an  exhausted  flask,  and  a  discharge 
from  a  large  coil  passed.  No  "  anode-rays  "  of  the  kind  obtained 
from  the  halides  of  the  alkali  metals  were  obtained  from  the  phos- 
phates, but  calcium  phosphide  and  silver  chloride  did  give  such  rays, 
the  spectrum  of  their  light  showing  the  calcium  and  silver  lines 
respectively.  There  is  probably  no  connexion  between  the  two 
phenomena  in  question.  The  experiments  support  Gehrcke  and 
Reichenheim's  conclusions  that  the  "anode  rays  "  owe  their  origin  to 
the  electrolytic  decomposition  of  the  salt  and  expulsion  of  the  metal 
from  the  anode  into  the  vacuum.  F.  S. 

Electrical  Conductivity  and  Constitution  of  Dissolved  Sub- 
stances. S.  W.  Sebkoff  {J.  Buss.  Phys.  Chem.  Soc,  1910,  42, 
1 — 14  [Physical  Part].  Compare  Abstr.,  1909,  ii,  372). — According 
to  the  solvate  theory  (compare  Jones,  Abstr.,  1909,  ii,  221),  a 
compound  like  lithium  nitrate  containing  the  ion  Li,  which  undergoes 
intense  hydration,  should  exhibit  a  well-marked  maximum  conductivity 
in  mixtures  of  acetone  with  an  alcohol,  whilst  potassium  iodide  should 
show  no  trace  of  a  maximum  conductivity.  The  author's  conductivity 
curves  are  not  in  agreement  with  these  conclusions.  It  is  found, 
indeed,  that  potassium,  sodium,  and  lithium  iodides,  which  differ 
considerably  in  the  extent  of  hydration  which  they  undergo,  show  no 
maximum  conductivity,  whilst  lithium  bromide  exhibits  a  maximum 
which  is  hot  very  clearly  marked,  and  lithium  chloride  a  distinct 
maximum.  Neither  is  there  any  parallelism  observable  between  the 
sharpness  of  this  maximum  and  the  magnitude  of  /i^q  calculated  by  the 
ordinary  method  of  extrapolation.  Thus,  for  lithium  chloride, 
/*»  —  ^3»  fo**  lithium  iodide  fi.^  =181'0,  and  for  lithium  bromide, 
ftao  =  144.  The  influence  of  the  formation  of  complex  compounds  on 
the  molecular  conductivity  is  discussed,  and  it  is  found  that  all  the 
abnormal  conductivity  curves,  corrected  for  the  formation  of  complex 
compounds,  exhibit  characters  determined  by  the  corresponding  fluidity 
irves.  T.  H.  P. 

Electrical  Conductivity  of  Soap  Solutions.  James  W.  McBain 
and  MiLLKENT  Taylor  {Btr.,  1910,43,321 — 322).— A  preliminary 
account  of  measurements  of  the  conductivity  of  solutions  of  sodium 
palmitate.  The  measurements  were  made  in  silver  vessels,  with  the 
following  results  : 

!>ilution  in  litres 1  IJ  2  5  10  20         100 

I  ol.  conductivity  in  mhos...     6482    7113    77>42    77*47     7877     86*04    135*3 

The  results  are  compared  with  the  conductivities  of  solutions  of 
sodium  hydroxide  and  sodium  acetate,  and  show  that  the  normal  soaps 
do  not  exist  as  colloids  in  concentrated  solution.  T.  S.  P. 

Diminution  of  Conductivity  by  Colloids  and  Observations 
relating  to  the  Conductivity  of  Serum.  Walter  Fbei  {Zeitsch. 
Chem.  hid.  KolloicU,  1910,  6,  94— 103).— The  influence  of  serum- 
albumin,   serum-globulin,   gelatin,   and    saponin   on     the     electrical 
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conductivity  of  a  0-5iV^-solution  of  sodium  hydroxide  at  37°  has  been 
examined.  For  1%  solutions  of  the  four  colloids,  the  conductivity  is 
diminished  to  the  extent  of  7  5,  66,  5-5,  and  5*6%  respectively.  The 
specific  influence  of  a  given  colloid  varies  somewhat  with  the  concen- 
tration. When  the  conductivity  is  plotted  as  a  function  of  the  con- 
centration of  the  colloid,  curves  are  obtained  which  are  slightly  convex 
towards  the  origin. 

It  is  shown  that  the  observed  effects  are  in  part  due  to  phenomena 
of  swelling  and  adsorption,  which  cause  alterations  in  the  concentration 
of  the  dissolved  ions.  In  addition,  the  conductivity  is  diminished 
in  consequence  of  a  reduction  of  the  cross-sectional  area  of  the  electro- 
lytic solution  by  the  colloidal  particles,  and  also  of  the  increase  in  the 
viscosity. 

The  simultaneous  changes  observed  in  the  conductivity,  freezing- 
point  depression,  viscosity,  and  density  on  dilution  of  solutions  of 
serum  are  interpreted  on  the  basis  of  the  above  considerations. 

H.  M.  D. 

Dielectric  Cohesion  of  Neon.  Edmond  Bouty  (Compt.  rend., 
1910,  150,  149—150.  Compare  Abstr.,  1904,  ii,  309,  604).— The 
author  has  shown  previously  that  the  dielectric  cohesions  of  the 
monatomic  gases,  helium,  argon,  and  mercury  vapour,  are  considerably 
less  than  those  of  polyatomic  gases  of  comparable  molecular  weight. 
The  dielectric  cohesion  of  neon,  obtained  by  fractionation  of  a  gaseous 
mixture  of  neon,  helium,  and  traces  of  air,  is  found  to  be  7 "6,  that 
of  air  being  435.  It  is  considerably  less  than  that  of  helium  (18'3), 
although  its  value  would  be  expected  to  lie  between  those  of  helium 
and  argon.  This  is  in  agreement  with  the  fact  that  Mendeleeff,  in 
his  last  periodic  table,  places  neon  in  a  separate  group  from  the  other 
rare  gases. 

Attention  is  called  to  luminous  effects  observed  when  the  pressure 
on  neon  is  diminished  by  means  of  a  mercury  pump.  T.  S.  P. 

Thermodynamics  of  Standard  Cells.  Ernst  Cohen  and 
Hugo  R.  Kruyt  (Chem.  Weekblad,  1910,  7,  6Q— 78).— A  criticism  of 
Hulett's  calculation  of  the  chemical  energy  of  the  Weston  standard 
cell  {Trans.  Amer.  Electrochem.  Soc,  1909,  15,  435).  A.  J.  W. 

Electrochemical  Equivalent  of  Silver.     F.  Laporte  and  P.  de 

LA  Gorge  (Conipt.  rend.,  1910,  150,  278 — 280). — Improvements 
introduced  into  the  purification  of  silver  nitrate  have  brought  the 
authors'  earlier  results  into  better  agreement  with  those  obtained  at 
the  National  Physical  Laboratory  and  elsewhere.  Crystallisation  of 
the  salt  between  30°  and  40°,  under  reduced  pressure  and  in  the  absence 
of  air,  gave,  as  a  mean  of  eight  experiments,  1  •11827  mg.  per 
Coulomb  as  the  electrochemical  equivalent  of  silver.  As  a  mean 
between  this  and  other  results,  the  authors  adopt  1*11829  mg.  as 
correct.  It  is  important  that  the  air  to  which  the  solutions  of  silver 
nitrate  are  exposed  should  be  free  from  impurities.  In  one  experi- 
ment in  which  tobacco  smoke  was  present,  a  high  result  was  obtained. 

w.  o.  w. 
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Correction  for  the  Method  of  Determining  Galvanic  En- 
nobling of  Metals.  Charles  M.  van  Deventer  and  H.  J.  van 
LuMMEL  (Zeitsch.  physikal.  Chem.,  1910,  71,  117 — 127). — In  connexion 
with  the  experiments  on  the  galvanic  ennobling  of  metals  already 
described  (compare  Abstr.,  1908,  ii,  12,  558 ;  1909,  ii,  958),  it  has  been 
found  necessary  to  apply  a  correction  for  the  alteration  of  the  surfaces 
of  the  metals  during  the  experiment.  This  has  been  done  by  comparing 
the  potentials  of  the  two  metals  in  acid  before  and  after  the  "  en- 
nobling "  experiment.  The  application  of  this  correction  does  not 
greatly  alter  the  results  already  given.  Thus  as  regards  cadmium, 
lead,  tin,  nickel,  and  amalgamated  zinc,  one  electrode  can  be  ennobled 
with  regard  to  another  of  the  same  metal,  and  for  the  following  pairs 
of  metals,  zinc-cadmium,  tin-lead,  zinc-tin,  cadmium-tin,  and  lead- 
nickel,  the  first  metal  can  readily  be  ennobled  with  reference  to  the 
other.  G.  S. 

Electrolysis  of  Molten  Salts.  Richard  Lobenz  {Festschrift  Otto 
Wallach,  1909,  513 — 539). — An  account  is  given  of  the  chief  results 
obtained  in  recent  investigations  on  the  electrolysis  of  molten  salts. 
The  possibility  of  explaining  the  observed  facts  in  terms  of  the  theory 
of  electrolytic  dissociation  is  discussed.  H.  M.  D. 

Magnetisable  Alloys  of  Manganese.  Frtedbich  Heusler 
{Festschrift  Otto  Wallach,  1909,  467—477.  Compare  Abstr.,  1909,  ii, 
541). — Polemical  against  Wedekind.  A  summary  is  given  of  the 
chief  results  of  work  already  published  in  connexion  with  the 
magnetic  properties  of  manganese  copper-aluminium  alloys. 

H.  M.  D. 

Magnetic  Measurements  of  Platinum  Metals  and  of  Mono- 
clinic  Crystals,  in  Particular  of  Iron,  Cobalt,  and  Nickel 
Salts.  WiLHELM  FiNKE  {Anil.  Physik,  1910,  [iv],  31,  149—168).— 
Measurements  have  been  made  of  the  magnetic  susceptibility  of 
platinum,  palladium,  iridium,  and  rhodium,  and  also  of  ferrous 
sulphate,  nickel  sulphatQ,  cobalt  sulphate,  ferrous  ammonium  sulphate, 
nickel  ammonium  sulphate,  cobalt  ammonium  sulphate,  cobalt  potass- 
ium sulphate,  cobalt  copper  sulphate,  epidote,  augite,  hornblende, 
adularia,  and  sucrose. 

For  the  isotropic  metals,  the  susceptibilities  are :  platinum, 
+  22-6x10-8;  palladium,  -|-  6626  x  10-« ;  iridium,  +4-89xl0-«; 
rhodium,  +  12'58x  10"*.  In  the  case  of  the  monoclinic  crystals  no 
connexion  could  be  traced  between  the  position  of  the  magnetic  axes 
on  the  one  hand  and  that  of  the  optic  and  di-electric  axes  on  the 
other.  .  H.  M.  D. 

Use  of  the  Magnetic  Field  as  a  means  of  Determining 
Constitution  in  Organic  Chemistry.  IV.  Paul  Pascal  {BtUl. 
Soc.  chim.,  1910,  [iv],  7,  45—51.  Compare  Abstr..  1909,  ii,  487,  788, 
859,  and  this  vol.,  ii,  100). — In  this  paper  the  anomalous  magnetic 
susceptibilities  shown  by  halogenated  and  cyano-coiujHjunds  are  con- 
sidered, and  it  is  shown  that  the  apparent  departure  from  the  simple 
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additive  character  of  this  constant  is  due  in  the  case  of  haloid  deriv- 
atives to  (1)  mutual  action  of  a  hydrogen  and  a  halogen  atom,  and 
(2)  mutual  action  of  halogen  atoms,  and  in  the  case  of  cyano-deriv- 
atives  to  the  acid  character  conferred  by  the  cyano-group. 

In  the  case  of  simple  alkyl  haloids,  the  diamagnetic  deficit  for  the 
whole  molecule  amounts  to  about  32  x  10"'^  for  monochloro-derivatives 
and  to  42 "5  x  10~^  for  monobromo-  and  monoiodo-compounds.  For 
symmetrical  dichlorides,  it  is  about  45  x  10"^,  and  for  dibromides  about 
60  X  10"''^.  Where  the  two  chlorine  atoms  are  attached  to  the  same 
carbon  atom,  the  deficit  is  about  67  x  10"''  in  open-chain  compounds, 
but  it  is  less  where  the  carbon  is  attached  to  a  benzene  nucleus,  thus 
for  CHPhCl2  it  is  425  x  IQ-^. 

In  cyano-compounds  the  diamagnetic  excess  is  about  45  x  10"^  for 
benzonitrile,  phenylacetonitrile,  or  ethyl  cyanoacetate,  and  is  of  about 
the  same  order  as  in  the  mineral  acids.  T.  A.  H. 

Conduction  of  Heat  through  Rarefied  Gases.  Frederick 
SoDDY  and  Arthur  J.  Berry  (Proc.  Boy.  Soc,  1910,  ^,83,  254—264). 
— The  heat  dissipated  from  a  bright  platinum  strip  maintained  by  a 
current  at  61°  in  various  gases  has  been  measured  by  an  electric 
method  at  various  pressures  down  to  a  thermally  perfect  vacuum.  The 
process  of  producing  high  vacua  by  means  of  the  vapour  of  calcium 
was  employed.  At  pressures  such  that  the  actual  path  of  the  gas 
molecule  is  comparable  with  its  mean  free  path,  the  heat  dissipated  is 
proportional  to  the  pressure  of  the  gas.  The  conductivity  under  these 
conditions  bears  no  relation  to  the  ordinary  conductivity  at  higher 
pressures,  where  the  conductivity  is  independent  of  pressure.  The 
conductivity  of  acetylene,  methane,  and  cyanogen  slightly  exceeds  that 
of  hydrogen,  whilst  helium  conducts  but  slightly  better  than  carbon 
dioxide.  In  the  table,  the  second  column  represents  the  ordinary  con- 
ductivity of  the  gases  as  express^ed  by  the  watts  dissipated  by  a 
definite  portion  of  the  strip  at  pressures  above  which  the  conductivity 
does  not  further  increase  with  pressure.  The  third  column  (K) 
indicates  the  found  values  of  the  conductivity  at  low  pressure, 
expressed  as  the  calories  ( x  10~^)  dissipated  per  cm.^  of  surface, 
per  0*01  mm.  pressure  per  1°  difference  of  temperature.  The  fourth 
column  {Q)  is  the  value  for  this  conductivity  calculated  from  the 
kinetic  theory  on  the  assumption  that  the  heat  interchange  at  impact 
is  perfect.     The  last  column  shows  the  ratio  of  K  to  Q. 


Watts. 

Argon 1'07 

Neon 2-35 

Carbon  dioxi^Je 0'95 

Oxygen  155 

Helium  7-30 

Carbon  monoxide 1"37 

Nitrous  oxide   097 

Nitrogen    1'44 

Hydrogen ...  875 

Cyanogen  0'97 

Methane     2-81 

Acetylene  1'24 


K. 

Q. 

m- 

1-30 

1-20 

109 

1-76 

1-70 

104 

1-89 

2-64 

0-72 

1-91 

2-23 

0-86 

1-94 

3-80 

0-51 

1-96 

2-38 

0-82 

2-11 

2-75 

0-77 

2-21 

2-35 

0-94 

2-29 

8-95 

0-25 

2-35 

— 

— 

2-70 

3-95 

0-68 

2-75 

3-82 

0-72 

I 
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I  The  results  indicate  a  method  of  obtaining  information  concerning 
I  the  nature  of  the  single  impact  of  a  molecule  on  a  surface.  The  inter- 
i  change  of  energy  appears  perfect  for  the  denser  monatomic  gases,  but 
for  the  more  rapidly  moving  molecules  of  helium  and  hydrogen  this  is 
I  far  from  the  case.  In  such  eases  at  low  temperatures,  or  for  hydrogen 
j  if  a  palladium  instead  of  a  platinum  surface  were  used,  the  con- 
I  ductivity  ought  to  be  increased,  owing  to  more  perfect  interchange  of 
j  energy  on  impact.  F.  S. 

'  Heat  Capacity  of  Certain  Metals  and  Compounds  of 
Metals.  Hermann  Schimpff  {Zeitsch.  physikal.  Chem.,  1910,  71, 
257 — 299). — The  specific  heats  of  fifteen  metals  and  twenty-nine  binary 
compounds  of  metals  have  been  determined  by  the  method  of  mixtures 
for  the  three  temperature  intervals  17  to  100^,  17  to  -  79^,  and  17  to 
—  190°.  As  the  metallic  compounds  were  mainly  prepared  in  the  course 
of  the  investigations  on  alloys  by  Tammann  and  his  pupils,  they  may  be 
regarded  as  of  well-defined  composition.  From  the  results,  the  mean 
specific  heats  at  +50=^,0°,  -50°  -  100°,  and  -150°  are  calculated, 
and  are  given  in  tabular  form.  The  limit  of  experimental  error  is 
about  1%. 

The  mean  specific  heats  of  the  metals  for  the  three  temperature 
intervals  17  to  100°,  17  to  -79°,  and  17  to  -190°  are  as  follows: 
Magnesium,  0-2475,  0-2284,  0-2046;  aluminium,  0-2173,  0-1976, 
0-1696;  silicon,  01753,  0-1470,  0-1166;  chromium.  0-1102,  0  0980, 
0-0805  ;  iron,  0-1098  (17  to  100°  only) ;  nickel,  0-1088,  00974,  0-0830  ; 
cobalt,  01030,  U-0942,  00818;  copper,  00925,  00880,  0  0786;  zinc, 
0-0934,  0-0886,  0-0819;  silver,  00560,  0-0544,  00506;  tin,  0-0556, 
0-0521,  0-0488;  antimony,  00503,  0-0482,  0-0450;  gold,  00310, 
0-0297,  0-0283  ;  platinum,  0-0310,  00292,  0-0286  ;  bismuth,  00303, 
0-0285,  0  0275.  The  results  are  compared  in  detail  with  those  of 
previous  observers,  and  in  the  majority  of  cases  the  agreement  is 
satisfactory. 

For  about  half  the  compounds,  the  specific  heats  are  equal  to  the 
sum  of  the  specific  heats  of  the  component  metals  with  a  maximum 
deviation  of  2% ;  in  the  other  cases  the  deviations  from  Kopp's  rule 
are,  in  general,  within  4%.  It  is  remarkable  that  in  all  cases  the 
observed  specific  heats  of  the  magnesium  compounds  are  smaller,  and 
*  in  most  cases  those  of  the  antimony  compounds  greater,  than  the 
values  calculated  according  to  Kopp's  rule. 

A  formula  with  three  constants  is  suggested  to  represent  the 
variation  of  the  specific  heats  with  the  temperature  between  +  50°  and 
-  150°,  and  the  respective  constants  for  each  metal  and  compound  are 
calculated  from  the  above  observations.  In  all  cases  the  specific  heat 
increases  with  the  temperature,  but,  except  for  bismuth  and  lead,  the 
magnitude  of  the  temperature-coefficient  diminishes  as  the  temperature 
rises.  The  observations  afford  no  definite  information  as  to  the 
variation  of  the  specific  heats  above  -1-50°  and  belo^v   -  150°. 

As  regards  the  atomic  heats  of  the  free  metals,  the  average  value«, 
V eluding  silicon,  are  4  56,  5-13,  5  60,  5-93,  and  613  at  -  150°,  -  I00*», 
'jO°,  0°,  and  50°,  and  the  mean  values  for  the  metals  in  combination 
iie  4  24,  4-89,  5-40,  5-75,  5*95  at  the  same  temperatures.  G.  S. 
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Specific  Heat  of  Metallic  Alloys.  Alexis  V.  Saposhnikoff 
(J.  Russ.  Phys.  Gheni.  Soc,  1909,  41,  1708— 1711).— In  order  to  test 
Regnault's  law,  according  to  which  the  specific  heat  of  an  alloy  is 
equal  to  the  mean  arithmetic  specific  heat  of  its  components  {A7in. 
Chim.  Phys.,  1841,  [iii],  1,  129),  the  author  has  determined  the  specific 
heats  at  15 — 100°  of  alloys  of  various  compositions  of  (1)  bismuth 
and  cadmium,  which  form  neither  compounds  nor  solid  solutions;  (2) 
lead  and  tin,  which  do  not  give  compounds  and  only  form  solid 
solutions  of  low  concentrations  ;  (3)  bismuth  and  antimony,  which 
form  an  uninterrupted  series  of  solid  solutions  ;  and  (4)  zinc  and 
antimony,  which  form  the  two  compounds  SbZn  and  SbgZn^,  In  all 
cases,  Regnault's  law  is  confirmed  within  the  limits  of  experimental 
error,  so  that  the  specific  heat  of  an  alloy  is  an  additive  property. 

T.  H.  P. 

Melting-Point  Determinations  at  Low  Temperatures.  H. 
Stoltzenberg  {Chem.  Zeit.,  1910,  34,  66 — 67). — The  author  describes 
a  modification  of  his  melting-point  apparatus  for  low  temperatures 
(this  vol.,  ii,  17).  The  tube  into  which  the  thermometer  dips  is 
double  walled,  the  space  between  the  walls  being  evacuated. 

T.  S.  P. 

Measurement  of  the  Heats  of  Liquefaction  of  Acetic 
A.cid,  Benzene,  and  Nitrobenzene.  Julius  Meyer  {Festschrift 
Otto  Wallach,  1909,  540 — 568). — The  author  has  measured  the  thermal 
and  volume  changes  which  accompany  the  liquefaction  of  benzene, 
nitrobenzene,  and  acetic  acid.  Both  series  of  measurements  were 
made  with  apparatus  resembling  the  Bunsen  ice  calorimeter.  The 
mean  values  obtained  for  the  heats  of  liquefaction  are  benzene  30*39, 
nitrobenzene  22*53,  acetic  acid  45'96  cal.  From  these  data  and  the 
observed  melting  points  (5-44°,  5*82°,  and  16'54°),  the  respective  mole- 
cular freezing-point  lowerings  are  found  to  be  5059,  6*849,and  3621. 

The  increments  of  volume  on  liquefaction  of  one  gram  of  substance 
amount  to  0'1333,  0'0808,  and  0*1578  c.c,  respectively.  From  these 
data  the  influence  of  pressure  on  the  melting  point  is  calculated.  The 
rise  of  temperature  per  atmosphere  pressure  amounts  to  0*0295°, 
0*0242°,  and  0  0241°  for  benzene,  nitrobenzene,  and  acetic  acid  respec- 
tively, and  in  all  cases  these  values  are  found  to  be  in  satisfactory 
agreement  with  the  experimental  d  jterminations.  H.  M.  D. 

Chloroacetic  Acid  as  a  Cryoscopic  Solvent,  Efisio  Mameli 
(Gazzetta,  1909,  39,  ii,  579 — 586). — Of  the  various  modifications  of 
chloroacetic  acid,  only  the  most  stable  or  a-form  gives  good  results  as 
a  cryoscopic  solvent  (compare  Tanatar,  Abstr.,  1893,  i,  624  ;  Hulett, 
Abstr.,  1699,  ii,  468).  The  mean  of  the  results  obtained  with  xylene, 
m-cresol,  safrole,  and  acetic  acid  in  concentrations  not  greater  than  3% 
gives  the  value  52  for  the  cryoscopic  constant  of  chloroacetic  acid,  the 
number  calculated  by  means  of  van't  HofE's  formula  being  54*19. 
Neither  the  a-  nor  /3-modification  of  chloroacetic  acid  forms  solid 
solutions  with  acetic  acid,  both  giving  normal  molecular  weights  in 
this  solvent. 
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The  molecular  weight  of  water  in  freezing  chloroacetic  acid  is 
slightly  above  the  normal  value  at  low  concentrations,  and  about  1'5 
times  the  calculated  value  for  a  12%  solution.  With  phosphoryl 
chloride  the  molecular  weight  is  less  than  the  normal  at  low  concen- 
trations and  increases  with  the  concentration,  the  calculated  value 
being  passed  at  about  1"3%. 

With  aniline,  pyridine,  and  quinoline,  chloroacetic  acid  behaves  as  a 
slightly  dissociating  solvent,  the  molecular 
weights  being  somewhat  lower  than  the  normal 
values,  even  for  very  dilute  solutions,  and 
decreasing  gradully  as  the  concentration 
increases.  T.  H.  P. 

A  New  Fractionating  Column.  Alfred 
HAHN(5er.,  1910,43,  419— 423).— The  princi- 
ple of  the  column  is  that  the  vapour  from  the 
boiling  liquid  passes  through  a  space  which 
is  kept  at  a  constant  temperature,  but,  never- 
theless, can  absorb  heat  readily.  The  details 
of  the  apparatus  will  be  readily  understood 
from  the  diagram.  The  constant  tempera- 
ture in  the  narrow  space,  a,  through  which  the 
vapour  of  the  boiling  liquid  passes,  is  main- 
tained by  the  boiling  liquid  in  b.  This  latter 
liquid  must  be  chosen  to  give  a  suitable 
temperature,  and  its  boiling  point  may  be 
altered  by  connecting  k  with  a  water  pump  ; 
y  is  a  condenser  for  the  liquid  boiling  in  6. 

With    this    apparatus  the  distillate  from  a 
45%    alcohol    consisted   of    96%    alcohol,    the 
liquid     in    b    being    at    76°;    other    fraction- 
ating  columns  gave  a   92 — 93%  distillate.       Mixtures  of   ether  and 
alcohol,  metbyl  and  ethyl  alcohols,  and  of  methyl  ethyl  ketone  (b.  p. 
81°)  and  diacetyl  (b.  p,  87°)  were  satisfactorily  separated. 

The  apparatus  possesses  the  great  advantage  that  it  does  not  require 
continual  watching.  T.  S.  P. 

An  Apparatus  for  the  Mecusurement  of  the  Vapour  Pres- 
sures of  Dilute  Aqueous  Solutions.  Rudolf  Maiek  {A7in.  Physik, 
1910,  [iv],  31,  423 — 435). — An  apparatus  has  been  devised  by  means 
of  which  the  small  differences  between  the  vapour  pressures  of  water 
and  dilute  aqueous  solutions  can  be  measured  with  considerable 
accuracy.  The  arrangement  is  such  that  absolute  measurements  of 
small  vapour  pressures  can  also  be  made. 

The  mercury  manometer  consists  of  a  U-shaped  tube,  supported 
firmly  on  a  stand  provided  with  levelling  screw.-^.  A  fine  platinum- 
iridium  point  is  supported  in  each  arm  of  the  tube,  and  contact  of 
these  with  the  mercury  is  indicated  electrically.  Each  of  the  supports, 
to  which  the  platinium-iridium  needles  are  attached,  is  capable  of 
vertical  movement,  the  amount  of  which  is  measured  by  means  of  a 
micrometer  screw. 
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Another  essential  feature  of  the  apparatus  is  the  special  arrange- 
ment adopted  for  ensuring  that  the  two  liquids  shall  have  the  same 
temperature.  This  consists  of  a  double  vessel,  the  inner  and  outer 
parts  of  which  are  connected  with  tubes  leading  to  the  manometer  by 
carefully  ground  glass  joints.  The  inner  vessel,  in  which  the  water 
is  placed,  is  of  platinum,  which  facilitates  the  attainment  of  thermal 
equilibrium  between  its  contents  and  the  solution  which  surrounds  it. 

The  data  obtained  in  experiments  with  solutions  of  sucrose  in  water 
at  0°  are  recorded.  The  vapour-pressure  differences  thus  found  are  in 
good  agreement  with  those  calculated  from  Raoult's  vapour-pressure 
equation.  ^  H.  M.  D. 

Partial  Pressures  of  Liquid  Mixtures.  William  E.  Story 
{Zeitsch.  physikal.  Chem.,  1909,71, 129 — 151). — A  mathematical  paper. 
The  Duhem-Margules  equation,  which  refers  to  the  vapour  pressures 
of  the  components  of  a  binary  mixture,  has  been  extended  to  mixtures 
with  any  number  of  components,  and  a  general  solution  of  the  equation 
is  given.  It  is  shown  that  Raoult's  law  can  be  deduced  directly  from 
the  Duhem-Margules  formula,  and  that  the  latter  formula  is  based  on 
no  other  assumptions  than  those  comprised  in  Raoult's  law.  The 
series  containing  the  solution  of  the  equation  are  more  convergent 
than  those  hitherto  used.  The  methods  of  deducing  the  coefficients  of 
the  formulae  from  the  experimental  data  are  discussed  in  detail. 

G.  S. 

Binary  Mixtures  and  Concentrated  Solutions.  II.  Fbiedrich 
DoLEZALEK  (ZeitscL  physikal.  Chem.^  1910,  71,  191 — 213.  Compare 
Abstr.,  1909,  ii,  22  ;  Bein,  ibid.,  471  ;  Moller,  z6ifZ.,  981).— The  theory 
of  the  vapour-pressure  of  binary  mixtures  described  in  the  previous  paper 
is  illustrated  by  further  examples,  and  is  extended  to  other  properties 
of  these  mixtures. 

From  the  total  vapour-pressure  curve  of  mixtures  of  ethyl  ether 
and  chloroform,  as  determined  by  Guthrie  (Abstr.,  1885,  339),  the 
partial  vapour-pressure  curves  of  the  components  are  deduced,  and  it  is 
shown  that  the  components  enter  into  combination  in  molecular  propor- 
tions. At  19°,  when  the  components  are  present  in  equimolar  propor- 
tions, the  mixture  contains  24  mol.  %  of  the  compound.  The  view 
that  a  compound  containing  one  molecule  of  each  of  the  components 
is  formed  is  further  supported  by  the  fact  that  the  heat  of  admixture, 
and  the  contraction  on  mixing,  both  attain  a  maximum  value  when 
the  components  are  present  in  equivalent  proportions. 

Similarly,  from  the  determination  by  Inglis  (Abstr.,  1906,  ii,  332) 
of  the  partial  pressures  of  nitrogen  and  oxygen  above  mixtures  of 
the  liquefied  gases,  it  is  shown  that  liquid  nitrogen  is  non-associated 
and  liquid  oxygen  associated.  At  74 "7°  abs.,  in  a  mixture  of  liquefied 
oxygen  and  nitrogen  in  molar  proportions,  there  is  about  1  mol.  O4 
for  every  7  mols.  Og,  and  in  pure  oxygen  1  mol.  O4  for  3*03  mols.  Oj. 
At  79  07°  there  is  1  mol.  0^  for  4-53  mols.  Oj,  and  above  86°  abs. 
oxygen  exists  only  as  simple  molecules. 

The  application  of  the  theory  to  the  solubility  of  a  gas  in  a  liquid, 
on  the  assumption  that  the  system  is  a  highly  concentrated  solution  of 
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the  liquid  in  the  liquefied  gas,  leads  to  the  expression  :  plpo  =  9,  where  p 
is  the  partial  pressure  of  the  gas,  and  po  is  the  vapour  pressure  of  the 
liquefied  gas  (in  the  unimolecular  form)  at  the  same  temperature. 
Hence,  if  the  same  gas  is  dissolved  at  the  same  pressure  and  temper- 
ature in  different  liquids,  p  and  po,  and,  therefore,  q,  have  the  same 
values  throughout ;  the  solubility  of  a  gas,  expressed  as  a  true 
molar  fraction,  should  be  the  same  for  all  chemically  indifferent  liquids. 
This  deduction  is  shown  to  be  approximately  valid  for  the  solubility  of 
carbon  dioxide  in  benzene,  chlorobenzene,  bromobenzene,  and  chloro- 
form when  for  po  the  corrected  pressure  po  +  a/v'^,  in  the  sense  of  van 
der  Waals,  is  used.  The  applicability  of  the  method  is  limited  by  the 
fact  that  at  the  temperatures  at  wbich  solubilities  are  usually  measured, 
the  permanent  gases  are  far  above  their  respective  critical  temperatures. 

Further,  the  theory  leads  to  the  result  that  the  ratio  of  the  solu- 
bilities of  two  indifferent  gases  should  be  the  same  for  different 
solvents,  provided  that  the  molecular  weights  of  the  solvents  are  not 
greatly  affected  by  dissolving  the  gases  in  them.  This  law  has  already 
been  discovered  experimentally  by  Just  (Abstr.,  1901,  ii,  439). 

The  expansion  of  a  liquid  produced  by  dissolving  a  gas  in  it  has 
also  been  calculated,  and  the  observed  and  calculated  values  are  in 
good  agreement.  Finally,  the  thermal  phenomena  observed  on 
admixture  of  liquids  are  also  satisfactorily  represented  by  the 
theory.  G.  S. 

Experimental  Determination  and  Thermodynamic  Calcula- 
tion of  the  Vapour  Pressures  of  Toluene,  Naphthalene,  and 
Benzene.  Jonathan  T.  Barker  (Zeitsch.  physikal.  Chevi.,  1910,  71, 
235 — 253). — The  vapour  pressures  of  toluene  through  a  wide  range  of 
temperature,  of  liquid  and  solid  naphthalene,  and  of  solid  benzene 
have  been  determined  by  the  dynamical  method,  a  current  of  oxygen 
being  saturated  with  the  organic  vapour,  and  the  amount  of  the 
latter  carried  over  determined  by  combustion.  Various  arrangements 
for  securing  saturation  of  the  oxygen  are  described.  The  method 
proved  satisfactory  down  to  vapour  pressures  equal  to  0*005  mm. 
of  mercury. 

The  vapour  pressures  of  toluene,  in  mm.  of  mercury  at  0°,  are  as 
follows:  0-0054  at  -78°,  1-61  at  -21°,  16-8  at  148°,  2875  at  25*8°; 
of  naphthalene,  0064  at  20°  0164  at  30°,  and  0-378  at  40°;  and 
of  benzene,  0-0180  at  -77-5°.  Data  for  these  substances  at  other 
temperatures  are  already  available. 

The  object  of  the  determinations  was  to  test  the  vapour-pressure 
formula  of  Nernst :  log  ;j=  -  Ao/4-5712'-|-3-5//f.log2'- €7'/4-571 +(7. 
where  k^  c,  and  C  are  constants  related  in  a  definite  way  to  the 
properties  of  the  substance.  The  formula  represents  the  experimental 
results  satisfactorily.  The  calculated  molecular  heat  of  vaporisation 
of  toluene  at  111°  is  7775  cal.  as  compared  with  the  experimental 
values  7687  cal.  (Schiff)  and  8044  cal.  (Campbell  Brown).  The 
latent  heat  of  fusion  of  naphthalene  (calculated)  is  4435  cal.  per  mol., 
in  good  agreement  with  the  experimental  value.  The  calculated  heat 
of  vaporisation  of  solid  benzene  is  10,220  cal.  per  mol. ;  it  has  not 
been  determined  directly.     The  calculated  heat  of  fusion  of  benzene, 
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1900  cal.  per  mol.,  does  not  agree  very  satisfactorily  with  the  mean  of 
the  experimental  values,  2326  cal.  G.  S. 

Corresponding  States.  Kirstine  Meyek  nee  Bjerrum  {Zeitsch. 
physikal.  Chem.,  1910,  71,  325 — 336). — In  a  previous  paper  (Abstr., 
1900,  ii,  263)  it  was  pointed  out  that  van  der  Waals'  theory  of 
corresponding  states  is  not  strictly  applicable,  but  that  a  good  agree- 
ment between  theory  and  experiment  is  observed  when  for  each 
substance  a  special  minimum  temperature  and  minimum  volume  is 
calculated,  and  different  units  of  pressure,  volume,  and  temperature  are 
used.  In  this  way  a  common  vapour-pressure  curve  for  twenty-five 
substances  has  been  obtained  with  the  ordinate  y  —  {Pc  -  P)/Pc  and 
abscissa  x  =  (Tg  —  T)IK,  where  jff"  is  a  temperature  constant  and  the 
other  symbols  have  the  usual  significance.  It  is  now  shown,  mainly 
by  means  of  data  due  to  Young,  that  octane,  diisopropyl,  diisobutyl, 
and  hexamethylene,  as  well  as  chlorine  and  carbon  dioxide,  follow  the 
law  fairly  accurately. 

In  the  former  paper,  T-min  was  taken  as  zero  for  fluorbenzene,  and 
other  substances  were  referred  to  this  arbitrary  value.  In  order 
to  give  K  a  more  definite  meaning,  hydrogen  is  now  chosen  as 
reference  substance,  so  that  K  represents  the  difference  between  the 
critical  temperature  of  the  substance  Tc  and  the  lowest  temperature, 
Tmiw  at  which  the  substance  can  exist  in  the  gaseous  condition,  the 
assumption  being  made  that  this  is  true  for  hydrogen  in  the  neighbour- 
hood of  the  absolute  zero.  On  this  basis  it  is  shown,  from  the  data  of 
Ramsay,  Travers,  Olszewski,  and  others,  that  nitrogen  and  the  gases 
of  the  argon  series  follow  the  law,  and  the  values  of  Tmin  —Tc-K  are 
calculated  for  a  large  number  of  substances. 

When  helium  is  chosen  as  the  reference  substance,  for  which  T-^ain  is 
zero,  Tmin  foi"  hydrogen  becomes  7*9,  but  the  values  for  7!,„i^ calculated 
on  this  basis  for  other  substances  are  too  high,  a  result  due  to  the 
uncertainty  as  to  the  critical  temperature  and  other  data  for  helium. 

G.  S. 

Laws  of  Evaporation.     Pierre  Vaillant  {Compt.  rend.,  1910, 
150,  213—216.     Compare  Abstr.,  1908,  ii,  460  ;  1909,  ii,  544;.— The 
supposition   has  been  advanced   that   the  rate  of   evaporation   of   aoAj 
aqueous  solution  depends  solely  on  the  rate  of  diffusion  of  aqueou8*i 
vapour  out  of  a  layer  of  saturated  air  in  the  immediate  neighbourhood 
of  the  surface.     This  is  supported  by  the  observation  that  when  the_t  i 
solution  is  contained  in  a  vessel  with  an  opening  of  known  area,  th€S 
quantity  of  liquid  evaporated  per  second  {Q)  is  not  proportional  to  S, 
the  area  of  the  opening,  but  is  a  function  of  S  independent  of   the 
nature  of  the  liquid.     It  has  also  been  shown,  that  in  the  ca>-e  of  an 
incompletely  filled,  straight- walled  vessel,  the  speed  of  evaporation  is 
governed  by  the  formula  Q  =  aMF*'*,  where  M  denotes  the  molecular 
weight  of  the  liquid  and  F  its  vapour  tension,  whilst  a  is  a  constant 
almost  independent  of  the  nature  of  the  liquid.     Eighteen  liquids  have 
been  studied,  including  water,  carbon  disulphide,  hydrocarbons,  alcohols^ 
ethers,  nnd  organic  halogen  derivatives;    the   results   are   given  il 
tabular  form.  W.  O.  W..  ' 
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Thermochemical  Investigations  of  Organic  Compounds. 
IV — VII.  Sulphur,  Halogen,  and  Unsaturated  Compounds, 
W.  Swi^TOStAWSKi  [Sventoslavsky]  {BvM.  Acad.  Sci,  Cracow,  1909, 
941—972.  Compare  Abstr.,  1909,  ii,  23,  213,  547).— The  analysis 
of  thermochemical  data,  is  extended  to  compounds  containing  sulphur 
and  the  halogens  and  to  unsaturated  compounds. 

From  the  data  for  mercaptans  and  sulphides,  the  conclusion  is  drawn 
that  the  heat  of  formation  of  the  linking  C-S  is  greater  in  the 
sulphides  than  in  the  corresponding  mercaptans.  This  result  is 
the  same  as  that  found  in  the  case  of  ethers  and  the  corresponding 
alcohols. 

Although  the  data  for  halogen  compounds  have  not  been  accurately 
determined,  the  numbers  obtained  by  diiferent  observers  exhibiting 
considerable  divergence,  the  heats  of  formation  of  the  linkingsC-Cl, 
C-Br,  and  C-I  appear  to  be  regulated  by  the  same  laws  as  those  which 
govern  the  heat  quantities  associated  with  the  linkings  between  carbon 
and  other  univalent  groups. 

From  the  data  for  unsaturated  compounds,  the  conclusion  is  drawn 
that  the  minimum  value  of  the  heat  of  formation  of  the  linking  C-C  is 
about  18  0  Cal. 

By  means  of  the  equations  which  express  the  thermochemical  values 
of  the  linkings  between  carbon  and  other  elements  and  between 
hydrogen  and  other  elements,  the  heat  changes  corresponding  with 
the  equation  (C-X)  +  (H-Y)  =  (C-Y)  +  (H-X)  are  calculated,  X  and  Y 
representing  any  of  the  elements  :  carbon,  hydrogen,  oxygen,  nitrogen, 
sulphur,  chlorine,  bromine,  and  iodine.  H.  M.  D. 

Andrews'  Measurements  of  the  Compression  of  Carbon 
Dioxide  and  of  Mixtures  of  Carbon  Dioxide  and  Nitrogen. 
C.  G.  Knott  {Proc.  Roy.  Soc.  Edin.,  1909,  30,  1—22).— The  data 
obtained  by  Andrews  in  his  cla.ssical  experiments  on  the  com- 
pressibility of  carbon  dioxide  are  tabulated  in  compact  form.  Similar 
data  are  also  recorded  for  mixtures  containing  nitrogen  and  carbon 
dioxide  in  the  volume  ratios  1  :  3-43  and  1  :  6"2.  These  data  have 
been  collected  partly  from  the  memoirs  published  in  1869,  1876,  and 
1886,  and  partly  from  note-books  left  by  Andrews.  H.  M.  D. 

Dependence  of  the  Cubic  Compressibility  of  Potassium  and 
Sodium  on  the  Temperature.  Ludwig  Protz  {Ann.  Physik,  1910, 
|iv],  31,  127 — 148). — By  means  of  thermodynamic  reasoning  it  can  be 
shown  that  the  difference  between  the  specific  heats  of  a  substance  at 
constant  pressure  and  at  constant  volume  is  dependent  on  the  com- 
pref>8ibility  of  the  substance.  With  the  object  of  obtaining  information 
in  regaid  to  the  variation  of  this  difference  with  the  temperature,  the 
author  has  measured  the  conipres-sibility  of  potassium  and  sodium  at 
different  temperatures. 

The  piezometric  arrangement  used  in  the  experiments  was  similar  to 
that  described  by  Rcintgen  and  Schneider.  Measurements  of  the  com- 
pressibility of  water  and  petroleum  were  made  in  the  first  instance, 
data  ior  water  being  utilised  in  the  calibration  of  the  apparatus, 

14—2 
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and  those  for  petroleum  in  connexion  with  the  compressibility  of  the 
solid  metals.  The  experimental  results  show  that  the  compressibility 
of  potassium,  sodium,  and  petroleum  increases  with  the  temperature 
according  to  a  linear  equation.  From  this  it  follows  that  the  difference 
between  the  two  specific  heats  increases  with  the  temperature  in  the 
case  of  the  two  alkali  metals. 

In   the   case   of    water,   a   minimum    compressibility   is    found    at 
about  60°.  H.  M.  D. 


Condensation  of  Water  by  Electrolytes.  Frank  K.  Cameron 
and  William  0.  Robinson  (/.  Physical  Chem.,  1910,  14,  1 — 11). — The 
densities  of  solutions  of  certain  acids,  bases,  and  salts,  in  con- 
centrations varying  from  iVyiO  to  iVY200,  have  been  carefully  determined 
at  25°  by  a  pyknometer  method,  and  from  the  results  the  amount  of 
water  "  condensed  "  by  a  mol.  of  each  electrolyte  has  been  calculated 
on  the  assumption  that  the  latter  retains  its  volume  in  the  anhydrous 
form  unchanged  in  solution.  The  results  do  not  show  any  very 
definite  regularities.  Substances  which  show  large  heats  of  solution 
or  have  a  tendency  to  crystallise  with  water  of  crystallisation  have 
relatively  high  condensing  power.  The  specific  condensing  power 
usually  diminishes  with  increased  concentration,  but  for  hydrochloric 
and  nitric  acids  the  condensation  increases  at  first  with  the  concen- 
tration, attains  a  maximum  in  approximately  1%  solution,  and  beyond 
that  point  diminishes.  The  results  of  previous  observers  on  this 
subject  are  summarised.  G.  S. 

A  Method  of  Determining  the  Viscosity  of  Gases,  especially 
those  available  only  in  Small  Quantities.     A.  O.  Rankine  {Proc. 
Roy.   Soc,   1910,  A,  83,   265 — 276). — The  apparatus,  which  has  been 
designed  for  measurements  of  viscosity  with  small  quantities  of  gases, 
consists  of  two  parallel  tubes  connected  at   both  ends.     One  of  thai 
tubes  consists  of  a  very  fine  capillary,  the  other  being  of  much  greaterj 
cross-sectional  area,  yet  suflaciently  narrow  for  a  pellet  of  mercury  tc 
remain  intact  inside  it.     Taps  are  provided  above  and  below  for  th€ 
purpose  of  cleaning  the  tubes  and  filling  the  apparatus  with  gas.     The 
rate  of  fall  of  the  mercury  pellet  in  the  wider  tube  is  determined  bj 
the  viscosity  of   the  gas  whicli  is  forced  through  the  capillary  tube 
the    mercury    descends.     The  formula    from  which   the    viscosity   ii 
calculated  is  ■r]  =  TrR*pt/8lv,in  which  R  is  the  radius  of  the  capillary 
tube,  I  its  length,  p  the  difference  of  pressure  on  the  two  sides  of  the 
mercury,  v  the  volume  of  gas  forced  through  the  capillary,  and  t  the 
time  of  fall.     On  account  of  capillary  attraction,  the  value  of  p  is  notj 
proportional  to  the  length  of  the  pellet  of  mercury,  but  it  is  showt 
that  the  capillary  effect  can  be  eliminated  by  using  different  lengtl 
of  mercury. 

The  apparatus  was  used  for  determining  the  viscosity  of  dry  air 
different  temperatures.    The  absolute  values  at  ir2°,  15-5°,  and  19*2j 
are  respectively  1-770,  1-803,  and  1-828  x  lO"*. 

It  is  proposed  to  use  the  apparatus  for  the  examination  of  neoi 
xenon,  and  krypton.     For  observations  at  high  pressures,  the  methc 
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described  is  much  simpler  than  those  which  have  been   previously 
used.     On  the  other  hand,  it  is  not  suitable  for  work  at  low  pressures. 

H.  M.  D. 

Torsional  Elasticity  and  its  Connection  with  Viscosity. 
0.  Faust  and  Gustav  Tammann  (Zeitsch.  physikal.  Chem.,  1910,  71, 
51 — 58.  Compare  Lauer  and  Tammann,  Abstr.,  1908,  ii,  667). — The 
elasticity  measurements  were  made  by  the  method  already  described 
{loc.  dt.) ;  the  viscosity  measurements  were  taken  from  available  data, 
and  in  a  few  cases  were  made  by  the  usual  time  of  flow  method.  Data 
for  twenty-five  liquids  are  given.  For  liquids  of  high  viscosity  there 
was  only  one  back  movement  after  the  impulse  and  then  a  slow  move- 
ment to  the  null  position  ;  for  those  of  smaller  viscosity  unsymmetrical 
swinging  about  the  null  position ;  both  phenomena  indicate  the  exist 
ence  of  torsional  elasticity.  For  those  with  still  less  viscosity,  the 
swinging  was  symmetrical  about  the  null  position,  indicating  absence 
of  torsional  elasticity. 

Viscosity  and  torsional  elasticity  are  directly  proportional.  For  all 
substances  with  a  viscosity  less  than  4-3  x  10"^^  no  torsional  elasticity 
was  observed  under  the  experimental  conditions,  but  all  substances 
with  a  viscosity  greater  than  8"6  x  10"^  showed  the  above  property. 
The  ratio  of  the  single  backward  movement  to  the  movement  produced 
by  the  impulse  increases  with  the  viscosity,  and  even  exceeds  unity  for 
liquids  of  the  highest  viscosity.  The  magnitude  of  the  viscosity  at 
which  torsional  elasticity  becomes  marked  depends  on  the  sensitiveness 
of  the  measuring  apparatus. 

The  proportionality  between  viscosity  and  elasticity  has  also  been 
shown  by  allowing  certain  liquids  to  cool  slowly  and  determining  the 
viscosity  at  which  torsional  elasticity  can  just  b©  detected  by  a  very 
sensitive  method.  In  all  cases  it  appears  at  approximately  the  same 
value  of  the  viscosity. 

Certain  viscous  liquids  become  doubly  refracting  under  stress,  and 
it  is  shown  from  the  data  of  previous  observers  that  for  castor  oil  the 
magnitude  of  the  forced  double  refraction  alters  with  the  temperature 
proportionally  to  the  viscosity.  G.  S. 

Absorption  of  Liquids  by  Porous  Substances.  J.  H.  Russen- 
BEKGER  (Compt.  rend.,  1910,  150,  275— 278).— The  "absorptive 
power  "  of  a  substance  may  be  determined  by  suspending  a  thread  of 
the  material  at  one  end  of  a  wire  passing  over  a  pulley.  The  thread 
dips  in  water,  which  rises  to  a  height  A,  and  a  weight,  p,  is  attached 
to  the  other  end  of  the  wire  to  secure  equilibrium.  The  author 
develops  the  following  expression  to  represent  the  absorptive  power : 

-V  =  ^-  .—  =  _  .         where  S  is  the  area  of  the  cross  section  of  the 
QS  dt     Q     dt 

thread,    Q    the    weight    of  absorbent    material  in    unit-volume,  and 

dhjdt  denotes  the  speed  at  which  the    water  rises.      It  is  found    by 

experiment  that  for  the  same  kind  of  material,  X  is  approximately 

constant. 

By  integretion  h^  =  2Q2[t  +  C.     It  is,  therefoie,  only  necessary  to 
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measure  the   height  to   which  water  rises  in  a  thread  of  cotton  held 
between  two  glass  plates,  to  have  a  measure  of  its  absorptive  power. 

W.  0.  W. 

Three-phase  Equilibrium  (with  a  Pressure  Minimum)  of 
a  Dissociating  Compound  of  Two  Components.  III.  Gerard 
H.  Leopold  {Zeitsch.  physikal.  Chem.,  1910,  71,  59 — 89.  Compare 
Abstr.,  1908,  ii,  218,  472). — The  complete  equilibrium  between  aniline 
hydrochloride  and  its  components  has  been  investigated. 

The  m.  p.  of  aniline  hydrochloride  is  199"2  — 199*3°,  and  at  this 
temperature  it  is  only  very  slightly  dissociated.  The  freezing-point 
curve  of  the  system  aniline-hydrogen  chloride  has  been  determined, 
and  no  evidence  of  the  existence  of  a  compound  other  than  the  above 
has  been  obtained. 

Within  certain  narrow  limits,  aniline  hydrochloride  and  hydrogen 
chloride  are  not  completely  miscible ;  the  lowest  temperature  at  which 
this  occurs  is  10*5°,  the  mixture  containing  5*3  moi.%  of  aniline,  and 
the  highest  temperature  51 '1°,  which  is  the  critical  temperature  of  the 
upper  liquid  layer  and  the  vapour.  This  critical  temperature  is  very 
slightly  lower  (0*15 — 0*20°)  than  that  of  pure  hydrogen  chloride. 

The  mixture  of  maximum  boiling  point  at  atmospheric  pressure 
contains  about  51  mol.%  aniline.  The  b.  p.  of  aniline  hydrochloride 
itself  cannot  be  determined  in  the  ordinary  way,  as  part  of  the  hydrogen 
chloride  at  once  escapes,  and  the  constant  boiliug  mixture  is  obtained  ; 
the  boiling  point  of  the  latter  is  244'4°.  The  boiling-point  curve  of 
mixtures  of  the  constant-boiling  liquid  and  aniline  has  also  been 
determined. 

The  boiling-point  curve  for  a  lower  pressure  has  also  been  deduced 
by  construction  from  the  three-phase  curve  and  the  meltiog-point 
curve  ;  in  this  case  the  maximum  occurs  in  a  mixture  containing 
50"8  mol.%  of  aniline. 

The  vapour-pressure  curve  of  aniline  hydrochloride  has  been 
determined.  In  this  case  the  melting  point  occurs,  as  already 
mentioned,  at  199*2°,  and  a  vapour  pressure  of  19*4  cm.,  whilst 
the  maximum  sublimation  point  occurs  at  198°  and  a  pressure 
of  16'2  cm. 

Finally,  the  three-phase  curves  have  been  determined  for  mixtures, 
containing  excess  of  aniline  and  of  hydrogen  chloride  respectively  in  ■ 
the  liquid  phase.  In  the  curve  of  the  former  system  there  is  a, 
maximum  at  175°  and  29"2  cm.  pressure,  and  a  minimum  at  197  5  and 
160  cm.  pressure.  The  maximum  for  mixtures  containing  excess  of j 
hydrogen  chloride  could  not  be  measured  directly,  owing  to  the] 
high  pressure,  but  other  parts  of  the  curve  have  been  determined. 

G.  S. 

Relation  between  Density  and  Degree  of  Dissociation  of 
Aqueous  Salt  Solutions.     S.  Tereschin  {Ber.  Deut.  physikal.  Ges.,. 
1910,  12,  50— 53).— Tha  author  has  shown  previously  (Abstr.,  1909,' 
ii,   552)   that  the  constant  Ag  of  Heydweiller's  formula  (Ber.   Deut. 
physikal.  Ges.,  1909,  11,  37)  may  be  regarded  as  the  sum  of  two  moduli, 
each  belonging  to  one  of  the  ions  and  independent  of  the  nature  of  the  j 
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other  ion.  By  means  of  Heydweiller'.s  further  results  (this  vol., 
ii,  106),  the  author  shows  that  these  density  moduli  are  subject  to 
certain  laws.  Thus,  the  moduli  of  the  elementary  ions  increase 
proportionally  to  the  atomic  weight  in  the  separate  groups  of  the 
periodic  system.  The  magnitude  of  the  water  envelope  surrounding 
the  ion  is  doubtless  related  closely  to  the  density  modulus  (compare 
Kohlrausch,  Abstr.,  1902,  ii,  489).  Possibly  the  irregular  position 
occupied  by  fluorine  as  regards  its  mobility  and  the  temperature- 
coefiicient  of  the  latter,  in  comparison  with  the  other  members  of  the 
halogen  group  (Kohlrausch,  loc.  cii.),  is  to  be  attributed  to  the  abnormal 
magnitude  of  its  density  modulus,  which  is  considerably  higher  than 
it  should  be  according  to  the  straight  line  curve  between  the  moduli 
and  atomic  weights.  T.  H.  P. 

Behaviour  of  Aqueous  Solutions  in  Capillary  Actions. 
Zdenko  H.  Skraup  (J/onateA.,  1909,  30,  773— 824).— The  present 
communication  contains  the  results  of  a  large  number  of  observations 
made  with  acids,  bases,  and  salts  of  the  most  varied  character ;  it  is 
not  yet  possible  to  make  strictly  accurate  generalisations,  although  the 
statements  made  previously  (Abstr.,  1909,  ii,  868)  receive  further 
support  from  the  results  of  the  extended  inquiry.  The  following  are 
the  most  striking  results  not  published  hitherto:  (1)  In  equivalent 
and  extremely  dilute  solutions,  strong  bases  ascend  higher  than  strong 
acids.  (2)  Phosphoric  acid,  alihough  a  relatively  weak  acid,  does  not 
ascend  to  the  same  height  as  the  strongest  acids.  (3)  In  general, 
salts  ascend  much  higher  than  the  acids  or  bases,  in  equivalent 
solutions,  of  which  they  are  formed  ;  in  many  cases  the  salt  rises  to 
practically  the  same  height  as  the  water.  (4)  Sucrose  and  antipyrine, 
in  all  degrees  of  dilution,  ascend  to  the  same  height  as  the  water. 
(5)  Colloidal  ferric  hydroxide,  in  strong  solutions,  appears  to  retard 
the  ascent  of  water. 

Ob.servations,  similar  to  those  made  with  filter  paper,  have  been 
made  with  silk,  wool,  and  plates  of  unglazed  porcelain  and  plaster  of 
Paris.  W.  H.  G. 

Diffusion  and  the  Kinetic  Theory  of  Solutions.  J.  Tuovert 
..jmpl.  rend.,  1910,  150,  270—272.  Compare  Abstr.,  1903,  ii,  13). 
— The  relation  between  the  molecular  weight,  J/,  and  the  diffusion 
coefficient,  D,  of  a  substance  in  solution  has  been  represented  by  the 
formula  D  JM  =  C,  where  C  is  a  constant.  For  a  large  number  of 
substances  it  has  been  shown  that  C=12xlO~5;  it  is  now  found, 
however,  that  in  many  cases  C  may  have  a  much  larger  value.  Com- 
pounds of  similar  structure  usually  show  the  same  value  for  C.  An 
explanation,  based  on  the  kinetic  theory,  is  put  forward  to  account  for 
these  observations.  W.  0.  W. 

Action  of  Membranes.  Heinrich  Bechhold  and  J.  Zieglek 
{Zntsch.  Ch«m.  Iwl.  Kolloide,  1910,  6,  122  — 123).— The  authors  object 
to  the  view  put  forward  by  Liesegang  respecting  the  nature  of 
precipitation  membranes.  In  the  case  of  the  membrane  which  is 
formed  when  equimolecular  solutions  of    sodium  chloride  and  silver 
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nitrate  in  gelatin  are  allowed  to  diffuse  towards  one  another,  a  con- 
dition of  statical  equilibrium  is  set  up.  After  the  formation  of  the 
membrane,  no  further  reaction  between  the  two  substances  can  be 
observed.  H.  M.  D. 

Properties  of  Solutions  at  their  Critical  Solution-Tempera- 
tures. A.  N.  ScHUKABEFF  {Zeitscli.  physikal.  Chem.,  1910,  71, 
90—108.  Compare  ibid.,  1897,  23,  308).— It  is  shown  that  at  the 
critical  solution-temperature  of  two  liquids  many  properties  of  the 
solutions  follow  very  simple  rules. 

It  has  already  been  shown  (loc.  cit.)  that  the  internal  energy  E  of 
mixtures  of  phenol  and  water  at  their  critical  solution-temperature 
can  be  represented  as  the  sum  of  two  factors,  thus  E=Ey,  +  nEph, 
where  E^  represents  the  internal  energy  of  1  mol.  of  water,  Eph  that 
of  1  mol.  of  dissolved  phenol,  and  n  the  number  of  mols.  of  phenol  for 
1  mol.  of  water.  It  is  now  shown  that  the  same  rule  holds  for 
mixtures  of  acetylacetone  and  water,  propionitrile  and  water,  and 
resorcinol  and  benzene,  but  not  for  propionitrile  and  an  aqueous 
solution  of  sodium  chloride. 

Further,  the  respective  capillary  coefficients  ( =  rsH,  where  the 
symbols  have  the  usual  significance)  of  mixtures  of  phenol  and  water 
and  of  acetylacetone  and  water  are  constants  independent  of  the  com- 
position of  the  solutions  at  the  respective  critical  solution-temperatures. 
Similarly,  the  vapour  pressure  of  certain  pairs  of  liquids  with  an  upper 
critical  solution-temperature  is  independent  of  the  composition  within 
the  limits  of  20 — 80%  at  the  temperature  in  question,  and  the  vapour 
pressure  of  mixtures  of  nicotine  and  water  is  constant  between  17  and 
82%  nicotine  at  the  lower  critical  solution-temperature.  At  the  upper 
critical  solution-temperature,  the  vapour  pressure  of  the  solutions  is 
generally  greater  than  that  of  the  more  volatile  component.  Finally, 
the  expansion-coefficient  of  mixtures  of  acetylacetone  and  water  is 
approximately  constant  between  15  and  79%  of  the  former  component 
in  the  neighbourhood  of  the  critical  solution-temperature. 

The  influence  of  a  number  of  compounds  (acids,  salts,  and  sugars)  on 
the  critical  solution-temperature  of  a  mixture  of  propionitrile  and 
water  has  been  determined,  but  there  is  no  apparent  connexion  between 
the  magnitude  of  the  elevation  and  the  nature  of  the  third  substance. 

G.  S. 

An  Example  of  Solubility  Influence.  Walter  Hekz  (Zeitsch. 
anorg.  Chem.,  1910,  65,  341 — 344). — The  solubility  of  succinic  acid  in 
water  at  25°  is  672  millimols.  in  10  c.c.  This  value  is  much  lowered  fj 
by  the  addition  of  alkali  salts,  the  lowering  being  approximately 
proportional  to  the  concentration  of  the  salt  in  the  case  of  potassium 
chloride,  bromide,  and  iodide,  but  being  greatest  in  small  concentration.s 
for  sodium  and  lithium  chlorides. 

The  reciprocal  lowering  of  the  solubility  of  sodium  chloride  by 
succinic  acid  has  also  been  measured.  The  formula  given  by  Rothmund 
and  Wilsmore  (Abstr.,  1902,  ii,  447)  is  not  exactly  confirmed,  owing  to 
the  high  concentration  of  the  solution. 

Id  the  salts  examined,  the  influence   increases  with    diminishing 


GENERAL   AND    PHYSICAL   CHEMISTRY  ii.   193 

electro-affinity  of  the  metal,  and  also,  although  to  a  less  extent,  with 
increasing  electro-affinity  of  the  anion.  C.  H.  D. 

Difference  in  the  Speed  of  Dissolution  of  Sucrose  Crystals 
at  their  Different  Faces.  Gaston  Gaillard  (Compt.  rend.,  1910, 
150,  217 — 219). — Observations  have  been  made  on  sucrose  by 
immersing  different  faces  of  a  crystal  in  water  for  a  definite  time. 
The  area  of  the  crystal  face  was  measured,  and  the  amount  of  dissolved 
solid  determined  polarimetrically.  Results  are  given  in  tabular  form, 
from  which  it  appears  that  the  speed  of  dissolution  varies  somewhat 
according  to  the  face  of  the  crystal  undergoing  attack  by  the  solvent. 

W.  0.  W. 

Crystalhsation  in  Fused  Masses,  owing  to  the  Liberation  of 
Gas.  Fritz  Rinne  {Jahrb.  Min.,  1909,  ii,  129— 139).— By  the 
evolution  of  a  gaseous  product,  the  composition  of  a  fused  mass  may 
be  so  altered  that  crystallisation  takes  place  without  any  fall  in 
temperature.  The  conditions  of  equilibrium  in  such  systems  are 
illu!?trated  by  diagrams,  and  the  example  most  fully  worked  out  is  the 
conversion  of  white  cast-iron  into  wrought-iron  by  the  puddling 
process.  Samples  of  iron  were  taken  at  different  stages  of  the  process, 
the  percentage  of  carbon  determined,  and  sections  of  the  metal 
examined  under  the  microscope.  As  the  carbon  is  burnt  off,  there  is 
a  crystallisation  of  martensite  from  the  fluid  metal.  In  the  same 
way,  crystallisation  of  silver  or  gold  may  take  place  during  the 
cupellation  of  silver-lead  or  gold-lead  alloys,  owing  to  the  distillation 
or  oxidation  of  the  lead.  In  aqueous  solutions  of  salts,  a  similar 
change  in  composition  is  effected  by  the  evaporation  of  the  solvent  ; 
and  in  igneous  magmas  it  is  possible  that  crystallisation  may  also  be 
induced  by  an  alteration  in  composition  accompanying  the  liberation 
of  volcanic  gases.  L.  J.  S. 

Spontaneous  Crystallisation  of  Sugar.  G.  Fouquet  {Compt. 
rend.,  1910,  150,  280 — 282). — Observations  have  been  made  on  the 
temperature  at  which  spontaneous  crystallisation  begins  in  super- 
saturated sugar  solutions  submitted  to  mechanical  stirring.  As  a 
result,  the  author  confirms  the  observations  of  Miers  in  the  case  of 
other  substances,  that  the  curve  of  supersaturation  obtained  by 
plotting  concentration  against  the  temperature  at  which  crystallisation 
commences  is  approximately  parallel  to  the  curve  of  solubility.  The 
addition  of  impurities  does  not  appear  to  affect  this  parallelism. 

W.  O.  W. 

Liquid  Crystals  and  Avogadro's  Hypothesis.  Otto  Lehuann 
{Zeittch.  physikal.  Chem.,  1910,  71,  355 — 381). — The  paper  consists 
largely  of  references  to  the  author's  earlier  work  on  li(]uid  crystals. 

The  generally  accepted  view  as  to  the  nature  of  liquid  crystals  is 
incompatible  with  Avogadro's  hypothesis,  and  the  author,  therefore, 
considers  that  the  hypothesis  in  que.*stion  is  not  valid.  The  conse- 
quences drawn  from  it  as  to  the  identity  of  molecular  weight  in 
different  states  of  aggregation  (including  van  der   VVaals'  theory  of 
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continuity)  cannot  be  upheld.  The  existence  of  a  transition  temper- 
ature for  enantiotropic  modifications,  and  of  mixed  crystals  of  uon- 
isomorphous  modifications,  are  also  regarded  as  incompatible  with 
Avogadro's  hypothesis.  The  assumption  made  in  deducing  Avogadro's 
hypothesis  from  the  principles  of  the  kinetic  theory,  that  the  mass  of 
a  molecule  is  constant,  is  not  applicable  to  gases  and  liquids  where 
the  molecules  can  readily  combine  and  decompose. 

The  views  as  to  the  nature  of  liquid  crystals  advocated  in  dijfferent 
editions  of  Nernst's  Theoretische  Chemie  are  adversely  criticised,  and 
the  author  contends  that  his  priority  in  reference  to  a  number  of 
discoveries  referring  more  particularly  to  crystals  has  been  disregarded 
by  Nernst.  G.  S. 

Self-purification  of  Liquid  Crystals.  Otto  Lehmann  {Physikal. 
Zeitsch.,  1910,  11,  44 — 49). — Experiments  are  described  which  indicate 
that  the  formation  of  liquid  crystals  from  isotropic  liquids  is 
accompanied  by  a  purification  process  analogous  to  that  which  attends 
the  separation  of  solid,  crystalline  aggregates  from  isotropic  liquids. 
This  can  be  observed,  for  instance,  when  very  finely  divided  and 
specifically  light  substances  (such  as  spores  of  Lycoperdon)  are  added 
to  /)-azoxyanisole  in  the  isotropic  condition,  and  the  temperature  is 
then  allowed  to  fall,  so  that  the  anisotropic  form  of  the  substance 
makes  its  appearance.  The  observations  indicate  that,  in  general, 
colloidal  solutions  in  crystalline  liquids  are  not  obtainable.  This  is 
regarded  as  another  argument  in  favour  of  the  author's  theory  of  the 
nature  of  liquid  crystals,  as  against  the  emulsion  theory.     H.  M.  D. 

Emulsions.  Wa.  Ostwald  {Zeitsch.  CJiem.  Ind.  Kolloide,  1910,  6, 
103 — 109). — In  connexion  with  the  technical  impregnation  of  wood 
with  coal-tar  oils,  the  author  has  investigated  the  nature  of  the 
emulsions  which  are  formed  by  oils  with  water.  Since  both  the  oil 
and  the  water  can  take  the  part  of  the  disperse  colloid,  or  of  the 
dispersive  medium,  it  is  evident  that  there  are  two  critical  points 
which  determine  the  limiting  concentrations  for  disperse  systems  in 
which  the  respective  substances  play  the  part  of  dispersive  medium. 
For  mixtures  of  the  two  substances  which  fall  between  these  limits, 
two  kinds  of  emulsions  can  be  obtained  which  have  quite  different 
properties.  The  character  of  the  emulsion  which  is  formed  in  any 
given  case  is  shown  to  depend  on  the  previous  history  of  the  substances. 
If  the  carefully  cleaned  interior  surface  of  the  vessel  in  which  the 
emulsion  is  prepared  has  been  previously  covered  with  oil,  the  emul- 
sion obtained  is  of  the  one  type ;  if  "previously  covered  with  water,  the 
second  type  of  emulsion  is  obtained.  The  effect  of  a  surface  layer 
of  oil  is  apparently  to  destroy  the  colloidal  disperse  oil  particles  which 
may  be  formed  on  agitation,  and,  similarly,  the  effect  of  a  water 
surface  is  to  nullify  the  tendency  of  the  water  to  distribute  itself  in 
the  form  of  a  disperse  coUoidally  suspended  phase.  H.  M.  D. 

Independent  Components  and  Compounds.  Kudolf  Ruer 
{Zeitsch.  phijsikal.  Chem.,  1910,  71,  :}37— 354).— A  theoretical  paper. 
The  conditions  are  investigated  under  which,  in  a  two-phase  system, 
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a  system  made  up  of  n  elements  behaves  as  a  system  of  71  —  1  substances. 
For  a  system  made  up  of  two  elements,  these  conditions  can  only  be 
fulfilled  in  one  way,  and  the  simple  relation  rjs^  =  rj8.2  holds  (r^  and 
rg  being  the  amounts  of  heat  taken  up  by  the  system,  and  Sj  resp.  Sg  the 
changes  of  volume  which  occur  when  unit  mass  of  the  first  of  the  second 
component  respectively  is  transferred  at  constant  temperature  and 
pressure  from  the  first  to  the  second  phase),  which  is  equivalent  to  the 
law  of  constant  proportions  for  a  binary  compound  which  boiliJ,  fuses, 
or  undergoes  transition  without  decompo?itioD.  When  n  exceeds  2, 
the  conditions  may  be  fulfilled  in  different  ways,  but  the  preferable 
solution  leads  to  an  equation  of  the  same  form  as  the  above,  which 
therefore  applies  to  a  binary  system  on  addition  of  other  elements 
provided  that  the  compound  behaves  to  these  as  a  whole.  G.  S. 

Allotropy  and  Internal  Equilibrium.  Andreas  Smits  {Chem. 
Weekblcul,  1910,  7,  79— 83).— A  theoretical  paper.  A.  J.  W. 

The  Equilibrium  Solid-Liquid-Gas  in  Binary  Systems  which 
Present  Mixed  Crystals.  Hcgo  R.  Kruyt  {Froc.  K.  Akad.  Wetensch. 
Amsterdam,  1909,  12,  537 — 545). — A  theoretical  paper  in  which  the 
author  discusses  the  various  possible  forms  of  the  three-phase  equili- 
brium curves  for  binary  systems  in  which  the  two  components  are 
completely  miscible  in  the  solid  state.  H.  M.  D. 

Equilibria  in  Quaternary  Systems.  The  System  :  Lithum 
Sulphate- Ammonium  Sulphate-Ferrous  Sulphate  and  Water. 
FuANS  A.  H.  ScHKEiNEMAKERS  {Zeiisch.  physildd.  Chem.,  1910,  71, 
109  — 116). — The  three  ternary  .systems  and  the  quaternary  system 
have  been  investigated  by  solubility  measurements  at  30^  in  the  usual 
way,  and  the  results  are  represented  in  two  ways  on  projected  space 
diagrams. 

The  solid  phases  in  the  quaternary  system  are  (NH^)2S0^, 
LijSO^.H^O,  FtSO<,7H20,  Li2SO,,(NHj2S04  =  D^„  and 

FeSO^.(NH^)2SO^,6H.p  =  1)^,. 
The  results  show  that  FeSO^,7H20  can  co-exist  with  Li2SO^,H20  and 
Dy„  but  not  with  (NH4)2SO^  and  Z)li  j  that  Li2SO^,H2(3  can  co-exist 
with  FeSO^,7H20,  D^,,  and  Z)^,  but  not  with  (NH^)2S04;  tliat 
(NH^)2S0^  can  co-exist  with  Df^  and  Z^u,  but  not  with  the  other  two 
salts  ;  that  Z)^!  can  co-exist  with  all  the  other  salts  except  FeSO^,7H.20, 
and,  finally,  that  Dy^  can  co-exist  with  all  the  other  solid  salts. 

G.  S. 

Criteria  for  the  Determination  of  the  Sensitiveness  of  Pre- 
cipitation Reactions.  Wilhelm  Bottoeh  {FesLichri/t  Otto  IVallach, 
1909,  282 — 300). — Experiments  have  been  made  to  determine  the 
smallest  concentration  at  which  potassium  chloride,  bromide,  and 
iodate  can  be  detected  by  the  formation  of  a  visible  precipitate  on  the 
addition  of  silver  nitrate.  For  this  purpo.se,  a  definite  volume  of  a 
solution  containing  a  relatively  large  excess  of  .silver  nitrate  was  added 
to  measured  volumes  of  solutions  of  the  lialogeu  salts  of  gradually 
decreasing  concentration.  The  observations  indicate  that  the  limiting 
♦■oncenUations    for  the  chloride,  bromide,  and  iodate  are  respectively 

16  X  IQ-^  004  X  10-*,  and  I  x  lO*  mol.  per  litre.    In  the  case  of  the 
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precipitation  of  silver  chloride,  the  limiting  concentration  falls  to 
9'04  X  10"^  mol.  per  litre  in  presence  of  nitric  acid.  This  increase  in 
sensitiveness  is  attributed  to  the  formation  of  particles  of  larger  size 
when  nitric  acid  is  present  in  the  solution.  On  the  other  hand,  there 
appears  to  be  a  limit  to  the  increase  in  sensitiveness  on  this  account, 
for  the  silver  iodate  is  precipitated  in  the  form  of  well-defined,  crystal- 
line particles  of  relatively  large  size,  and  it  is  to  this  circumstance 
that  the  relative  insensitiveness  of  the  visible  reaction  between  iodate 
and  silver  nitrate  appears  to  be  due. 

It  is  shown  that  observations  of  the  above  nature  can  be  utilised 
to  determine  approximately  the  solubility  of  slightly  soluble  substances, 
provided  that  these  are  not  especially  characterised  by  the  ready 
formation  of  supersaturated  solutions.  H.  M.  D , 

Relationship  between  the  Structure  of  the  Aliphatic 
Alcohols  and  their  Rate  of  Bsteriflcation.  Arthur  Michael 
{Ber.,  1910,  43,  464—465.  Compare  Michael  and  Wolgast,  Abstr., 
1909,  ii,  873).— Polemical  in  reply  to  B.  N.  Menschutkin  {ibid.,  988). 
It  is  pointed  out  that  the  methods  used  by  N.  Menschutkin  and  by 
Michael  and  Wolgast  are  essentially  different,  and  the  results  are  not 
comparable.  J.  J.  S. 

Modification  of  Dunstan  and  Short's  Extraction  Apparatus. 
P.  E.  F.  Perr6des  (Fharm.  J.,  1910,  [iv],  30,  106).— In  using  this 
apparatus  in  its  original  form,  the  contents  of  the  inner  tube  are  liable 
to  be  carried  into  the  outer  tube  of  the  extractor  if  the  solvent  is 
boiled  vigorously.  To  avoid  thi.*,  the  author  inserts  a  spiral  spring  of 
brass  wire,  provided  with  a  suitable  disk  of  wire  gauze  at  the  lower 
end,  and  &  ring  at  the  other.  The  lower  end  rests  on  the  contents  of 
the  inner  tube,  and  the  other  end  against  the  cork  with  which  the 
extractor  is  closed.     The  modified  apparatus  is  figured  in  the  orisrinal. 

T.  AfH. 

[Lecture]  Experiments  in  Physical  Chemistry.  Ugo  Grassi 
{NiLOvoCim.,  1909,  [v],  18,  ii,  408— 412).— The author^describes suitable 
apparatus  for  (1)  measuring  the  catalytic  action  of  hydrochloric  acid 
on  the  reaction  between  menthone  (or  acetophenone)  and  phenyl- 
hydrazine  ;  (2)  studying  the  law  of  mass  action  in  the  dissociation  of 
nitrogen  peroxide,  and  (3)  measuring  the  lowering  of  solubility  in 
water  effected  by  a  substance  dissolved  in  ether.  T.  H.  P. 


Inorganic    Chemistry. 


Formulation  and  Nomenclature  of  Inorganic  Compounds. 
Max  K.  Hoffmann  {Chem.  ZeiL,  1910,  34,  73 — 76). — A  scheme  is  put 
forward  for  the  systematic  formulation  and  nomenclature  of  inorganic 
compounds.     The  following  points  are  considered  :  (1)  The  sequence 
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of  the  elements  and  radicles  in  the  various  compounds.  (2)  The  order 
in  which  the  various  oxidation  stages  of  the  same  element  should  be 
placed  in  a  formula.  (3)  The  naming  of  numbers,  for  example,  mono-, 
di-,  tri-,  etc.  (4)  The  nomenclature  of  (a)  individual  elements, 
(b)  anions,  (c)  alloys,  (d)  metalammines,  (e)  double  salts.  (5)  Method 
of  denoting  the  number  of  components  in  compound  (double,  triple,  etc.) 
salts.  (6)  Nomenclature  of  (a)  salts  of  condensed  acids,  (6)  special 
groups  of  elements.  (7)  Method  of  writing  long  names.  (8)  Use  of 
old  names.  (9)  Method  of  denoting  water  of  crystallisation.    T.  S.  P. 

Chemical  and  Biological  BflFects  of  Ultra-violet  Light. 
Maurice  Lombard  (Compt.  rend.,  1910,  150,  227 — 229.  Compare 
Courmont,  Abstr.,  1909,  ii,  753  ;  Aubel,  this  vol.,  ii,  28). — Owing  to 
the  contradictory  results  obtained  by  previous  observers,  the  author  has 
re-examined  the  chemical  effects  of  quartz-mercury  lamps  on  water. 
The  sterilising  action  of  the  Kromayer  lamp  has  been  ascribed  to  the 
formation  of  hydrogen  peroxide ;  it  has  been  found,  however,  that  the 
production  of  iodine  from  potassium  iodide  is  more  marked  with 
a  feebly  alkaline,  natural  water  than  when  the  water  is  slightly 
acidified.  Distilled  water  gave  comparable  results  only  after  addition 
of  a  nitrate.  The  liberation  of  iodine,  therefore,  appears  to  be  due  to 
the  formation  of  nitrites,  and  this  has  been  confirmed  by  the 
production  of  a  coloration  with  sulphaniiic  acid  and  a-naphthylamine. 
Hydrogen  peroxide  is  probably  formed  first,  in  accordance  with  the 
equation  :  2H2O  =  H2O.2  + H,,  and  this  is  followed  by  reduction  of  the 
niti-ate.  The  sterilising  action  of  the  lamps  is  considered  to  depend 
on  the  direct  action  of  the  rays  on  bacteria.  W.  0.  W. 

Utilisation  of  Electrolytic  Chlorine  for  the  Simultaneous 
Production  of  Hydrochloric  and  Sulphuric  Acids.  Angelo 
CoPPADOBO  (Gazzelta,  1909,  39,  ii,  616 — 642). — The  author  discusses 
the  various  processes  devised  for  utilising  the  chlorine  yielded  by 
the  electrolytic  soda  industry,  and  describes  his  own  investigations  on 
the  reaction  expressed  by  the  equation  : 

CI2  -I-  SO2  +  2H2O  =  2HC1  +  HjSO^. 
Study  of  the  equilibrium  between  the  three  components,  water  and 
sulphuric  and  hydrochloric  acids,  in  the  liquid  phase  at  17",  40°,  and 
70°  shows  that,  with  increasing  pi'oportions  of  sulphuric  acid,  the 
solubility  of  the  hydrochloric  acid  undergoes  considerable  diminution. 
The  amount  of  such  diminution  cannot,  however,  be  calculated  by 
means  of  the  formulae  given  by  Nernst  (Ab.str.,  1890,  3)  and  Noyes 
(Abstr.,  1891,  142),  such  formulse  giving  accurate  results  only  for 
dilute_8oIution8.  With  Bodlander's  formula  (Abstr.,  1891,  794,795), 
W'/ ^.y  =  const. ,  where  W  and  S  indicate  grams  of  water  and 
hydrochloric  acid  respectively,  the  value  of  the  expression  is  constant 
only  for  solutions  containing  small  proportions  of  sulphuric  acid,  and 
increases  with  the  amount  of  the  latter.  If,  however,  allowance  is 
made  for  the  formation  of  the  hydrate  HjSO^.H^O  in  solutions 
containing  much  sulphuric  acid,  the  value  of  IF  being  diminished  by 
the  amount  of  water  in  this  hydrate,  approximately  constant  results 
are  obtained  for  the  expression  IP/  l/S. 
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The  industrial  application  of  this  process  and  its  economics  are 
discussed.  T.  H.  P. 

Solubility  of  Gases  in  Concentrated  Sulphuric  Acid  and 
in  Mixtures  of  Sulphuric  Acid  and  Water.  Christian  Bohr 
{Zeitsch.  lAysxkal.  Chem.,  1910,  71,  47 — 50).— The  solubility  of 
nitrogen,  oxygen,  and  carbon  dioxide  in  96%  sulphuric  acid,  and 
of  the  first  two  gases  in  mixtures  of  sulphuric  acid  and  water  in 
varying  proportions,  has  been  measured  in  the  neighbourhood  of  21°. 
The  results  for  the  96%  acid,  in  terms  of  Bunsen's  absorption- 
coefiicient  x  100,  are  as  follows  :  carbon  dioxide,  92*6  ;  oxygen,  2*748  ; 
nitrogen,  1*292,  from  which  it  will  be  seen  that  the  solubilities  are 
not  very  different  from  those  in  water.  The  solubilities  are,  however, 
much  less  in  mixtures  of  sulphuric  acid  and  water,  and  for  oxygen  and 
nitrogen  reach  a  minimum  in  25iV  solution,  at  which  the  solubility  is 
less  than  one-third  of  that  in  water.  At  the  same  point,  the 
contraction  on  mixing  sulphuric  acid  and  water  attains  its  maximum 
value.  G.  S. 

Amides  of  Sulphuric  Acid.  Fritz  Ephraim  and  M.  Gurewitsch 
{B&r.,  1910,  43,  138  —  148.  Compare  Abstr.,  1909,  ii,  994).— The 
methods  for  preparing  sulphamide  are  far  from  satisfactory,  and  the 
authors  have  consequently  investigated  new  methods.  Theoretically, 
dimethyl  sulphate  and  ammonia  should  give  rise  to  sulphamide  and 
methyl  alcohol,  but  instead  of  these  compounds,  methylamine  and 
ammonium  methyl  sulphate  are  formed.  The  difficulties  met  with  in 
the  preparation  of  methyl  amidosulphonate,  NHg'SOg'OMe,  were  too 
great  to  use  that  compound  as  the  starting  point. 

Attempts  were  then  made  to  prepare  the  chloroamide  of  sulphuric 
acid,  Cl'SOg'NHg.  Amidosulphonic  acid,  NHg'SOgH,  and  phosphorus 
pentachloride,  in  the  proportion  of  1  :  5  by  weight,  readily  interacted  at 
70 — 90°,  After  filtering  the  olive-green  liquid  so  obtained  through 
glass  wool,  it  was  distilled  on  the  water-bath  under  diminished  pres- 
sure. Phosphoryl  chloride  and  phosphorus  trichloride  passed  over, 
leaving  a  viscous,  dark  brown  liquid,  which  deposited  white  crystals 
(m.  p.  33 — 34°)  after  a  long  time  at  0°.  The  analytical  results  were 
only  in  approximate  agreement  with  the  formula  NHg'SOg'Cl  +  PCIj. 
The  compound  is  very  sensitive  to  water  and  water  vapour,  hydrogen 
chloride,  phosphorous  acid,  and  amidosulphonic  acid  being  formed. 
Boiling  sodium  hydroxide  does  not  liberate  ammonia,  which  is  only 
produced  on  prolonged  heating  with  fuming  hydrochloric  acid  in  a 
sealed  tube.  All  attempts  to  decompose  it  into  its  components  were 
unsuccessful. 

When  thionyl  chloride  and  amidosulphonic  acid  are  heated  together 
in  a  sealed  tube  at  105 — 110°, ammonium  chlorosulphonatejCl'SOg'NH^, 
is  formed,  and  is  purified  by  washing  with  carbon  disulphide  or  light 
petroleum,  and,  after  drying,  it  forms  a  white  mass  with  a  yellowish 
tinge  (m.  p.  about  152°  in  sealed  tubes).  It  fumes  in  the  air,  and 
gradually  deliquesces.  On  treatment  with  liquid  ammonia  there  is  a 
violent  reaction,  the  product  of  which  dissolves  in  the  excess  of 
ammonia.      After    evaporation    of     the     solvent,    the     residue     is 
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dissolved  in  water,  the  solution  acidified  with  nitric  acid,  and  silver 
nitrate  added  in  large  excess.  After  collecting  the  silver  chloride,  the 
filtrate  is  fractionally  precipitated  with  ammonia,  the  first  and 
smallest  fraction  being  rejected.  From  a  hot  solution  the  precipitate 
consi>ts  of  silver  sulphamide,  S0.,(NHAg).2,  whereas  from  a  cold 
solution  it  is  silver  imidosulphamide,  NAg(S02*NHAg).2,  with 
varying  amounts  of  water  of  crystallisation.  Trisulphimide  was  not 
found  in  the  reaction  products. 

When  sulphuryl  chloride  is  added  drop  by  drop  to  liquid  ammonia 
cooled  by  an  ether-solid  carbon  dioxide  freezing  mixture,  there  is  a 
violent  reaction  accoi'ding  to  the  equation:  2S0.,Clo+ 7NH3  = 
NH(SOo-NH2).  +  4NH4Cl.  No  trisulphimide  is  formed,  "and,  after 
evaporating  off  the  excess  of  ammonia,  silver  imidosulphamide  may 
be  obtained  from  the  residue  in  a  manner  similar  to  that  already 
described.  It  is  always  contaminated  with  silver  sulphamide,  the 
sulphamide  being  formed  from  the  imidosulphamide  according  to  the 
equation  :  NHiSO./NHg).^  +  Hf>  =  NH./SO3H  +  S02(NH2)2.  In  fact, 
silver  imidosulphamide  may  be  readily  transformed  into  silver 
sulphamide  by  solution  in  dilute  acid  and  precipitation  from  the  warm 
solution  by  ammonia. 

Pure  sulphamide  is  best  prepared  by  dissolving  the  product  of  the 
reaction  between  sulphuryl  chloride  and  liquid  ammonia  in  a  small 
quantity  of  water  and  making  the  solution  just  acid.  After  two  to 
three  days  the  hydrolysis  is  complete,  the  mixture  is  evaporated 
to  drynes^s  in  a  vacuum,  and  the  residue  extracted  with  ethyl 
acetate,  which  dissolves  out  the  sulphamide,  amidosulphouic  acid  and 
ammonium  chloride  being  insoluble.  After  evaporating  off  the  ethyl 
acetate,  pure  sulphamide,  m.  p.  93"^,  is  left. 

Pure  silver  imidosulphamide  was  prepared  by  extracting  the  product 
of  the  reaction  between  sulphuryl  chloride  and  liquid  ammonia  with 
ethyl  acetate  in  order  to  remove  the  sulphamide,  and  then  working  up 
the  re.'iidue  at  the  ordinary  temperature  to  silver  imidosulphamide  in 
the  manner  already  indicated.      It  contained  46HjO. 

When  a  solution  of  amidosulphonic  acid  is  neutralised  with  ammonia, 
and  the  calculated  quantity  of  silver  nitrate  added  to  form  the  silver 
salt,  no  precipitate  forms  until  the  liquid  has  been  evaporated  to  a 
syrupy  consistence.  It  then  solidifies  suddenly  to  a  radiating  crystal- 
line mass,  which,  after  crystallisation  from  water,  gives  rhombohedral 
crystals  of  silver  ammonium  amidosulphonate, 

NH2'S03Ag,NH2'S03NH^.  T.  S.  P. 

Allotropy  of  Tellurium.  Ernst  Cohen  and  J.  F.  Kroneb  (Chem. 
Weekhlftd,  11)10,  7,  57 — 61). — A  summary  of  the  literature  on  the 
allotropy  of  tellurium.  A.  J.  W. 

Behaviour  of  Nitric  Oxide  at  Low  Temperatures.  Karok 
Adwentowski  {IJuil.  Acad.  ^ci.  Cracow,  1909,  742— 767).— The  ga.s 
investigated  by  the  author  wa.s  prepared  by  the  action  of  nitric  acid 
on  ferrous  sulphate  or  of  sulphuric  acid  on  a  solution  contaiaiug 
potassium  iodide  and  potassium  nitrite,  and  was  purified  by 
cundeuhation  and  fractional  distillation. 
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The  relative  density  of  nitric  oxide  remains  unchanged  when  the 
temperature  is  lowered  to  about  — 150°.  The  mean  coefficient  of 
expansion  at  760  mm.  between  -  140°  and  0°  is  0-0037074.  Liquid 
nitric  oxide  is  colourless  in  thin  layers,  and  light  blue  when  examined 
in  thick  layers.  It  is,  however,  probable  that  the  blue  colour  is  due 
to  traces  of  nitrogen  trioxide  which  cannot  be  removed  by  fractionation. 
The  critical  temperature  is  -  929°,  the  critical  pressure  64-6  atmo- 
spheres. It  boils  at  -  150"2°,  and  solidifies  at  —  160'6°.  The  vapour 
pressure  at  this  temperature  being  168  mm.  of  mercury. 

The  vapour-pressure  curve  of  liquid  nitric  oxide  is  somewhat 
anomalous,  and  this  is  attributed  to  polymerisation  of  the  molecules 
at  low  temperatures.  The  fact  that  the  vapour  density  at  atmospheric 
pressure  is  quite  normal  at  these  temperatures  indicates,  however, 
that  the  dissociation  of  the  polymerised  molecules  is  practically 
complete  at  this  pressure.  The  high  density  of  the  liquid  at  its 
boiling  point,  D  1'269,  is  cited  as  evidence  in  support  of  the  view  that 
the  liquid  molecules  are  associated.  H.  M.  D. 

Molecular  Weight  of  Nitrous  Acid  in  Aqueous  Solution. 
Alexis  V.  Saposhnikofp  {J.  Buss.  Phys.  Chem.  Soc,  1909,  41, 
1704 — 1708). — That  the  molecule  of  nitrous  acid  in  aqueous  solution 
is  represented  by  the  formula  HNOg  is  partly  confirmed  by  Schiimann's 
measurements  of  the  electrical  conductivity  and  affinity  constant  of 
the  acid  (Abstr.,  1900,  ii,  264).  Simple  shaking  of  solutions  of 
nitrous  acid  with  chloroform  results  in  the  expulsion  of  the  anhydride, 
NgOg,  the  appearance  of  which  is  explainable  as  due  either  to  the 
occurrence  of  the  anhydride  in  the  solution  or  to  the  slight  stability 
of  the  acid  and  its  consequent  decomposition  into  water  and  nitrogen 
trioxide  under  the  influence  of  the  chloroform.  Cryoscopic  measure- 
ments of  aqueous  solutions  of  nitrous  acid  give  the  molecular  weights 
46  0,  46"6,  and  46*6,  which  are  very  nearly  identical  with  the  value, 
47,  required  by  the  formula  HNOg.  T.  H.  P. 

Compounds  of  Sulphur  and  Phosphorus.  V.  Tetra- 
phosphorus  Trisulphide,  P4S3.  Alfred  Stock  [with  Max 
Rudolph]  {Ber.,  1910,  43,  150 — 157). — The  author  has  shown 
previously  that  the  only  three  compounds  of  phosphorus  and  sulphur 
are  P4S3,  P4S7,  and  PgSg  (P4S10)  (compare  Abstr.,  1909,  ii,  569).  The 
present  communication  describes  the  preparation  and  properties  of  the 
first  compound,  tetraphosphorus  trisulphide. 

An  excess  of  red  phosphorus  is  mixed  with  finely-powdered  sulphur, 
and  the  mixture  heated  in  a  wide  tube,  sealed  at  one  end,  in  an 
atmosphere  of  carbon  dioxide.  The  temperature  is  first  gradually 
raised  to  1 00°,  and  then  the  reaction  started  by  stronger  local  heating 
near  the  surface  of  the  mixture.  "When  the  reaction  has  spread 
through  the  whole  mass,  the  tube  is  strongly  heated  until  the  contents 
begin  to  distil,  otherwise  higher  sulphides  of  phosphorus  are  formed  ; 
the  reaction  product,  which  consists  of  red  phosphorus  and  tetra- 
phosphorus trisulphide,  is  allowed  to  cool  in  the  atmosphere  of  carbon 
dioxide.  The  trisulphide  may  be  separated  from  the  red  phosphorus 
by    extraction    with    carbon    bisulphide    or    by    distillation    in    an 
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atmosphere  of  carbon  dioxide,  but  in  both  cases  it  is  somewhat 
impure. 

After  purification  and  recry.stallisation  from  benzene,  a  pure  light- 
yellow  product  is  obtained,  which  sinters  at  171  "5°,  m.  p.  172-5°. 

The  b.  p.  is  407 — 408°/760  mm.,  but  at  the  same  time  there  is 
slight  decomposition,  as  indicated  by  a  variation  in  the  melting  point. 
D^'^  =  2-03.  The  molecular  weight,  both  in  carbon  disulphide  solution 
and  as  vapour,  corresponds  with  the  formula  P4S3.  At  17°,  1  part 
by  weight  of  P4S3  is  dissolved  by  1,  40,  and  32  parts  by  weight 
respectively  of  carbon  disulphide,  benzene,  and  toluene.  The 
concentrated  solutions  are  intensely  yellow. 

Tetraphosphorus  trisulphide  is  decomposed  by  both  concentrated  and 
dilute  pota>sium  hydroxide  solution,  hydrogen  and  phosphine  (1  :  1  to 
2:1)  being  evolved.  The  evolution  of  gas  lasts  for  days  at  the 
ordinary  temperature.  If  the  brownish-red  solution  is  acidified 
immediately  after  being  prepared,  a  yellow  precipitate,  resembling 
solid  phosphorus  hydride,  PioH^,  is  obtained,  which  decomposes  and 
becomes  brown  after  a  time.  This  precipitate  is  not  obtained  from 
solutions  which  have  been  preserved  for  some  time.  T.  S.  P. 

Compounds  of  Sulphur  and  Phosphorus.  VI.  Tetra- 
phosphorus Heptasulphide,  P^S-.  Alfred  Stock  [with  Berla 
Herscovici]  {Ber.,  1910,  43,  414 — 417). — An  intimate  mixtui-e  of 
purified  red  phosphorus  and  sulphur,  in  such  proportions  that  the 
reaction  product  would  consist  of  P4S7  +  5%  P4S3,  is  heated  in  a  hard 
glass  tube  in  the  way  described  in  the  preparation  of  tetraphosphorus 
trisulphide  (preceding  abstract)  until  distillation  begins.  The  cooled 
product  is  then  recrystaliised  from  carbon  disulphide,  in  which  the 
heptasulphide  is  sparingly  soluble  (1  p^rt  in  3500  parts  solvent  at  17°, 
and  1  part  in  20,000  parts  at  0°),  whilst  the  trisulphide  is  readily 
soluble. 

Tetraphosphorus  heptasulphide  crystallises  in  small,  slightly  yellow 
pribm.s,  Di7  =  219,  sinters  at  305—308°,  m.  p.  310°. 

The  b.  p.  is  523°/760  mm.,  and  the  vapour  density  at  700°  corre- 
sponds with  the  formula  P^S^  ;  above  750°  the  vapour  density  rapidly 
diminishes  to  one-half  its  normal  value.  At  the  ordinary  temperature,  it 
is  stable,  but  on  melting,  and  at  higher  temperatures,  it  decomposes 
to  some  extent.  It  is  more  sensitive  to  moisture  than  the  trisulphide. 
When  exposed  to  the  air  for  some  time,  it  smells  strongly  of  hydrogen 
sulphide.  T.  8.  P. 

Crystalline  Boron.  II.  Heinbich  Biltz  {Ber.,  1910,  43, 
297 — 306). — So-called  crystalline  boron  has  hitherto  been  obtained  in 
two  different  crystalline  forms,  the  one  being  black  and  having  the 
formula  AlBjj,  whilst  the  other  consisted  of  colourless  to  yellow,  quad- 
ratic crystals,  having  the  composition  CjAljB^g  (Hampe,  this  Journ., 
1877,  i,  273).  The  preparation  of  the  colourless  crystsils  has  hitherto 
been  a  very  troublesome  matter,  but  the  author  obtains  them  readily 
as  follows  :  A  mixture  of  50  grams  of  boron  trioxide,  75  grams  of 
sulphur,  100  grams   of  aluminium,  and  2  grams  of   soot  is  fired  by  an 
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appropriate  tuse.  The  fused  mass  is  treated  with  water  and  concen- 
trated hydrochloric  acid,  and  the  residue  finally  left  under  dilute 
hydrochloric  acid  for  some  days.  When  all  action  has  ceased,  it  is 
well  washed  by  decantation  with  hot  water.  The  resulting  prepara- 
tion consists  mostly  of  the  transparent,  yellow,  quadratic  crystals,  but 
it  is  also  mixed  with  the  black  crystals.  The  black  crystals  have 
D^«  =  2-554  ±0-005,  and  the  yellow,  0^8  =  2-590  ±0-006,  and  are 
separated  by  the  flotation  method  in  a  mixture  of  methylene  iodide 
and  benzene. 

The  quadratic  crystals  are  not  attacked  by  hot  concentrated  hydro- 
chloric acid  or  sulphuric  acid,  or  by  a  solution  of  chromium  trioxide 
in  concentrated  sulphuric  acid.  They  are  dissolved  by  hot  concen- 
trated nitric  acid,  especially  when  heated  in  a  sealed  tube  at  150 — 180°. 
In  transmitted  light  they  are  yellow  to  brownish-yellow  in  colour, 
whereas  in  reflected  light  they  are  dark  brown  to  grey.  Analysis 
gave  4-07%  C,  13-38%  Al,  and  82-l%B  (  =  total  of  99-6%),  which  corre- 
sponds with  the  formula  CgAlgB^^,  which  is  slightly  different  from 
that  obtained  by  Hampe  [loc.  cit.).  It  is  not  possible  to  "say  whether 
these  crystals  are  a  definite  chemical  compound  or  a  saturated  mixed 
crystal.  T.  S.  P. 

Action  of  Carbon  Tetrachloride  Vapour  on  Anhydrides  and 
Oxides.  Pierre  Camboulives  {Compt.  rend.,  1910,  150,  175 — 177). 
—  The  author  gives  in  tabular  form  a  list  of  those  oxides  which 
undergo  conversion  into  chlorides  or  oxychlorides  when  heated  in 
a  stream  of  carbon  tetrachloride  vapour  ;  the  nature  of  the  products 
is  indicated,  as  well  as  the  temperature  at  which  the  reaction  com- 
mences. No  action  occurs  with  the  oxides  of  boron  and  silicon.  In 
other  cases,  chlorination  occurs  between  215°  and  580°.  The  oxides  of 
niobium  and  thorium  give  a  mixture  of  oxychloride  and  chloride, 
whilst  tungstic  oxide  gives  the  oxychloride  only.  All  the  other 
metallic  oxides  examined  yielded  the  corresponding  chloride. 

W.  0.  W. 

Action  of  Carbon  Tetrachloride  Vapour  on  Minerals.  Pierre 
Camboulives  {Compt.  rend.,  1910,  150,  221 — 223.  Compare  preceding 
abstract). — The  ease  with  which  natural  or  artificial  metallic  oxides 
undergo  chlorination  when  heated  in  carbon  tetrachloride  vapour 
renders  possible  the  application  of  this  substance  to  the  analysis  of 
complex  minerals.  A  separation  of  free  and  combined  silica  in 
bauxite,  for  example,  can  be  effected  in  this  way,  since  aluminium 
silicate  is  transformed  into  the  chlorides  of  aluminium  and  silicon,  whilst 
uncombined  silica  is  not  attacked.  In  the  same  manner,  molybdenite 
has  been  shown  to  contain  free  molybdenum  oxide.  W.  O.  W. 

Conductivity  of  the  Inner  Cone  of  Divided  Flames.  The 
Explosibility  of  Gaseous  Mixtures.  Friedrich  Epstein  and 
P.  Krassa  {Zeitsch.  physikal.  Chem.,  1910,  71,  28—46). — The  authors 
describe  the  experimental  work  on  which  the  conclusions  of  Haber 
(this  vol.,  ii,  122)  as  to  the  connexion  between  luminosity  and 
electrical  conductivity  in  the  Bnnsen  flame  are  partly  based. 

A  steady  flame  was  secured  by  thorough  mixing  of  the  coal-gas  and 
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air  before  reaching  the  burner.  As  electrodes  for  the  conductivity 
measurements,  two  platinum-iridium  wires  0  05  mm.  in  diameter  were 
stretched  horizontally  across  the  dame ;  they  were  fixed  1 — 2  mm. 
apart,  and  the  position  of  the  cone  of  the  flame  with  reference  to 
them  could  be  altered  by  means  of  a  screw  arrangement.  In  order 
to  minimise  the  effect  of  the  ends  of  the  electrodes,  and  thus  obtain 
more  regular  results,  3  cm.  in  the  middle  of  each  wire  was  covered 
with  magnesium  oxide.  Measurements  of  temperature  were  made 
simultaneously  by  means  of  a  thermo-couple. 

As  the  electrodes  are  gradually  lowered  in  the  flame,  the  electrical 
conductivity  increases  regularly,  but  there  is  a  sudden  increase  when 
the  electrodes  reach  the  luminous  cone.  In  one  experiment  with  the 
electrodes  1  mm.  apart,  the  conductivity  was  three  to  four  times 
greater  at  the  summit  of  the  luminous  zone  than  at  a  point  1  mm. 
above  it.  As  the  proportion  of  oxygen  in  the  mixture  is  gradually 
diminished,  the  change  of  conductivity  on  reaching  the  luminous  zone 
is  less  abrupt,  a  result  which  is  due  in  part  to  the  lowering  of  tempera- 
ture. The  addition  of  carbon  dioxide  to  the  gas  mixture  also  renders 
the  change  of  conductivity  at  the  margin  of  the  luminous  zone  less 
sharp,  but  at  the  same  time  broadens  out  the  luminous  zone,  so  that 
in  this  case,  also,  there  is  a  close  connexion  between  conductivity  and 
luminosity.  Further,  in  the  case  of  the  carbon  monoxide  flame,  which 
is  only  slightly  luminous,  there  is  no  great  increase  of  conductivity 
on  reaching  the  inner  cone. 

Contrary  to  the  general  opinion  as  to  the  action  of  an  inert  gas  on 
the  luminosity  of  a  flame,  it  was  found  that  when  the  supply  of  gas 
and  ail-  was  kept  constant,  and  carbon  dioxide  was  added  to  a  flame, 
it  became  more  explosive,  and  it  is  even  possible  in  this  way  to  bring 
about  the  separation  of  an  undivided  flame.  This  conclusion  is  borne 
out  by  the  results  of  Eitner  {Uabilitationsschrift,  Miinchen,  1902), 
which  are  dif^cu.ssed  at  length.  In  this  connexion,  it  is  shown  that 
Le  Chatelier's  rule,  according  to  which  the  lower  limit  of  explosibility 
of  a  ga.«eou8  mixture  is  an  additive  function  of  its  composition,  is 
approximately  valid,  but  this  rule  does  not  hold  for  the  higher  limit 
of  explosibility.  G.  S. 

Existence  of  Real  Percarbonates  and  their  Diflferentiation 
from  Carbonates  with  Hydrogen  Peroxide  of  Crystallisation. 
Sebastian  Tanatak,  Ber.,  1910,  43,  127— 128).— Riesenfeld  and 
Reinhold  (this  vol.,  ii,  33)  class  the  potassium  percarbonate  of 
CoDstam  and  Hansen  as  a  real  percarbonate,  because  it  liberates  iodine 
immediately  from  neutral  potaissium  iodide,  whereas  Tanatar's  sodium 
percarbonate  does  not  react  in  this  way,  and  is  therefore  considered  to 
be  a  carbonate  with  hydrogen  peroxide  of  crystallisation. 

The  author  points  out  that  these  reactions  prove  nothing,  and  could 
be  foreseen.  Potassium  percarbonate  (KjCoOg)  forms  potassium 
hydrogen  carbonate  in  aqueous  solution,  and  this  would  have  no  action 
on  iodine,  whereas  not  hydrogen  carbonate,  but  carbonate  is  contained 
in  aqueous  solutions  of  Tanatar's  sodium  percarbonate.  The  carbonate 
would  prevent  the  liberation  of  iodine  owing  to  the  formation  of 
hypoiodite ;    the   latter  compound    would  then  react  with  hydrogen 

15—2 
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peroxide  with  evolution   of  oxygen,  as  observed  by   Riesenfeld   and 
Reinhold. 

The  author  states  that  he  does  not  bind  himself  to  any  particular 
conception  of  the  constitution  of  his  percirbonates.  T.  S.  P. 

So-called  Amorphous  Silicon.  Ernst  Wilke-Dorfurt  {Fest- 
schrift Otto  Wallach,  1909,  671— 684).— The  form  of  silicon  which  is 
obtained  in  the  reduction  of  silicon  fluoride  by  sodium  at  a  dull  red 
heat  reacts  readily  with  sulphuric  acid  and  with  hot  water.  In 
the  former  case,  sulphur  is  formed  as  one  of  the  reduction  products. 
The  great  readiness  with  which  the  silicon  reacts  on  these  substances 
explains  the  poor  yields  which  have  been  obtained  by  previous  workers 
who  have  prepared  amorphous  silicon  by  this  process.  It  also  prevents 
this  process  from  being  economically  used  for  the  preparation  of  large 
quantities  of  the  reactive  amorphous  form. 

A  similar  amorphous  product  is  obtained  with  a  comparatively  high 
yield  when  sodium  silicofluoride  is  melted  together  with  sodium  and 
aluminium,  and  the  metallic  regulus  obtained  is  treated  with  acids. 
This  first  product,  of  a  grey  colour,  is  not  very  reactive,  and  on  that 
account  it  can  be  separated  more  or  less  completely  from  admixed 
silica.  When  heated  with  hydrofluoric  acid,  the  greyish-coloured 
variety  of  silicon  is,  however,  converted  into  a  brown  variety,  which  is 
very  much  more  reactive.  The  product  thus  obtained  is  violently 
attacked  by  concentrated  nitric  acid,  with  the  formation  of  a  white 
substance  which  appears  to  be  a  nitride,  since  it  evolves  ammonia  when 
acted  on  by  sodium  hydroxide.  When  heated,  the  brown,  amorphous 
silicon  is  transformed  into  a  much  less  active  form. 

Many  apparently  conflicting  statements  in  the  literature  can  be 
explained  on  the  basis  of  the  author's  observations.  H.  M.  D. 

Alloys  of  the  Chlorides  of  the  Alkali  Metals.  S.  F. 
ScHEMTSCHUSCHNY  and  F.  Rambach  {J.  Ribss.  Phys.  GJiem.  Soc,  1909, 
41,  1785 — 1814.  Compare  Kurnakoff  and  Schemt?chuschny,  Abstr., 
1906,  ii,  443). — The  authors  have  traced  the  melting-point  and 
solidification  curves  of  binary  mixtures  of  the  chlorides  of  the  alkali 
metals. 

For  lithium  and  potassium  chlorides,  the  m.  p.  diagram  consists  of 
two  branches  meeting  at  the  eutectic  point  352°,  which  corresponds 
with  40'5  mol.  %KCland  59-5  mol.  %  LiCl.  Solid  solutions  are  not 
formed,  the  two  components  separating  from  the  molten  mixtures  in 
the  pure  state.  The  molecular  depression  of  the  m.  p.  of  lithium 
chloride  (100  mols.)  by  potassium  chloride  is  4*5 — 4-3°,  whilst  with 
potassium  chloride  as  solvent,  the  molecular  depression  is  4-9 — 4*8°. 
The  eutectic  alloy,  m.  p.  352°,  furnishes  a  good  protecting  layer  for 
metals  which  oxidise  on  heating  to  400 — 500°.  The  m.  p.  of  lithium 
chloride  is  614°  (Camelley,  this  Journ.,  1876,  i,  489,  found  602  ±5°, 
and  Guntz,  Zeitsch.  angew.  Chem.,  1898,  11,  158—159,  600°). 

With  lithium  and  rubidium  chlorides,  the  curve  is  composed  of  two 
branches,  which  meet  at  the  eutectic  point  312°,  corresponding  with 
44*75  mol.  %  RbCl  and  55*25  mol.  %  LiCl ;  no  solid  solutions  are 
formed.     The  molecular  depression  for  lithium  chloride  is  4*3 — 4*1°, 
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and  for  rubidium  chloride,  46 — 4-3°.  Rubidium  chloride  has  m.  p. 
726°  (Carnelley,  Trans.,  1878,  33,  273,  found  710°). 

For  lithium  and  sodium  chlorides  the  cooling  curves  exhibit  no 
eutectic  halt,  solidification  proceeding  over  a  certain  interval  of 
temperature,  and  solid  solutions  of  various  concentrations  being  formed. 
The  m.  p.  diagram  is  a  continuous  curve  of  Roozeboom's  type  III, 
exhibiting  a  minimum  at  552^,  corresponding  with  27  mol.  %  NaCl. 
The  molecular  depression  of  the  m.  p.  of  sodium  chloride  is  3'8 — 3"7°, 
and  of  the  lithium  salt,  2-5°. 

With  rubidium  and  potassium  chlorides  the  m.  p.  curve  is  con- 
tinuous, and  proceeds  at  first  almost  horizontally  and  then  gradually 
rises  to  the  m.  p.  of  potassium  chloride.  Solid  solutions  are  formed 
in  all  proportions  of  the  components,  the  m.  p.  curve  being  of  Rooze- 
boom's  type  I.  These  observations  are  confirmed  by  the  structures  of 
the  allo}s.  The  molecular  depression  of  rubidium  chloride  is  in  this 
case  negative  and  equal  to  0*15 — 0"11°,  whilst  for  tlie  potassium  salt  it 
amounts  to  14 — 1-3°. 

The  m.  p.  diagram  of  rubidium  and  sodium  chlorides  consists  of  two 
branches  meeting  at  the  eutectic  point  541°,  which  corresponds  with 
5496  mol.  %  RbCl.  The  molecular  depression  is  4'4 — 4*0°  for  rubidium 
chloride,  and  4 "3 — 4'1°  for  sodium  chloride. 

Caesium  chloride  has  m.  p.  646°  (Carnelley  and  Williams,  Trans., 
1880,  37,  125,  gave  631°).  The  cooling  curves  for  mixtures  of 
rubidium  and  caesium  chlorides  exhibit  two  halts,  the  second,  at  451°, 
being  conditioned  by  the  existence  of  a  polymorphous  modification 
of  caesium  chloride.  The  ratio  of  the  heat  of  transformation  into 
this  second  modification  to  the  latent  heat  of  fusion  of  caesium 
chloride  is  found  to  be  0'35.  The  m.  p.  diagram  is  a  continuous 
curve  of  Roozeboom's  type  III,  and  exhibits  a  minimum  at  440°, 
corresponding  with  11*5  mol.  %  of  rubidium  chloride.  The  mole- 
cular depression  for  caesium  chloride  is  1'6 — 1*5°,  and  for  rubidium 
chloride,  1-6— 1-5°. 

With  caesium  and  potassium  chlorides,  the  m.  p.  diagram  is  a  con- 
tinuous curve  (Roozeboom's  type  III)  with  a  minimum  at  616°, 
corresponding  with  34  mols.  %  KCI.  Kone  of  the  cooling  curves  show 
a  eutectic  halt,  solid  solutions  of  various  concentiations  being  formed. 
The  pre.-ence  of  potassium  chloride  lowers  the  temperature  of 
polymorphous  transformation  of  caesium  chloride;  with  115  mol.  % 
of  KCI,  the  change  becomes  very  indistinct,  and  with  higher  pro- 
portions disappears  completely.  The  molecular  depression  is  I'l*^  for 
caesium  chloride  and  2*8 — 2  9°  for  potas-sium  chloride. 

For  sodium  and  caesium  chlorides  the  m.  p.  diagram  is  formed  of 
two  branches  meeting  at  493°,  which  corresponds  with  345  mol.  % 
NaCl ;  no  solid  solutions  are  formed.  Similar  results  are  obtained 
with  the  system  CsCl  -|-  LiCl. 

These  chlorides  may  be  divided  into  two  groups:  (1)  those  of 
potassium,  rubidium,  and  ca?.=ium,  which  mix  in  all  proportions,  and 
(2)  those  of  lithium  and  sodium,  which  at  high  tempt-iatures  form 
uninterrupted  series  of  solid  solutions,  these  decomposing  at  lower 
temperatures. 

By  means  of  van't  Hofi's  formula,  the  latent  heats  of  fusion  are 
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found  to  be :  for  NaCl,  97  ;  LiCl,  86  ;  KCl,  63 ;  RbCl,  38,  and  CsCl, 
24  Cals.,  these  values  diminishing  with  increase  of  the  molecular 
weight. 

The  heats  of  formation  of  a  number  of  the  solid  solutions  formed 
by  the  above  salts  have  been  measured,  and  it  is  found  that,  in  all 
cases,  considerable  absorption  of  heat  occurs,  the  solid  solutions  being 
consequently  unstable  and  undergoing  gradual  decomposition. 

T.  H.  P. 

Some  Thiophosphates.  Fritz  Epheaim  and  Etta  Majler  {Ber., 
1910,  43,  285—288). — When  solid  sodium  tetrathiophosphate, 
NagPS^  (compare  Abstr.,  1905,  ii,  318),  is  treated  with  the  solutions  of 
sulphides  of  other  metals,  reaction  takes  place  either  according  to  the 
equation  2Na3PS4  +  3M2S  +  2H2O  =  2M3PS3O  +  SNagS  +  2H2S,  or 
according  to  the  equation  :  2Na3PS4  +  3M2S  +  4H2O  =  2M3PS2O2  + 
SNagS  +  4H2S.  In  no  case  is  the  tetrathiophosphate  of  the  second 
metal  formed,  owing  to  hydrolysis  by  the  water. 

Barium  oxytrithiophosphate,  Ba3(PS3O)2,20H2O,  was  obtained 
from  sodium  tetrathiophosphate  and  a  solution  of  barium  sulphide. 
It  is  stable  when  dry,  but  is  decomposed  by  water  or  dilute  acids 
with  evolution  of  hydrogen  sulphide.  Concentrated  nitric  acid  dis- 
solves it,  the  sulphur  being  completely  oxidised  to  sulphuric  acid. 
When  barium  hydrosulphide  is  used  instead  of  the  sulphide,  barium 
dioxydithiophosphate,  Ba3(PS202)2,18H20,  is  obtained  (compare  Stock, 
Abstr.,  1906,  ii,  535).  Attempts  to  prepare  strontium  and  calcium 
thiophosphates  were  unsuccessful. 

Magnesium  oxytrithiophosphate,  Mg3(PS3O)2,20H2O,  was  obtained 
from  magnesium  hydrosulphide.  It  was  precipitated  from  solution 
by  alcohol  in  the  form  of  white  needles.  It  is  decomposed  by  water 
or  dilute  acids.  T.  S.  P. 

Selenophosphates.  Fritz  Epheaim  and  Etta  Majlee  {Ber.,  1910, 
43,  277 — 285). — Selenophosphates  of  the  alkali  and  alkaline-earth 
metals  and  of  magnesium  can  be  prepared  by  the  action  of  phosphorus 
pentaselenide  on  aqueous  solutions  of  the  selenides  of  the  respective 
metals,  the  reaction  proceeding  according  to  the  equation  :  SMgSe  -f- 
P2Se5  =  2M3PSe4.  In  no  case,  however,  could  a  solid  tetraseleno- 
phosphate  be  obtained,  water  decomposing  it  thus:  MgPSe^-f- H20  = 
MgPSe^O  +  HgSe.  In  some  cases  the  decomposition  may  go  further 
still,  with  the  formation  of  the  compound  MgPSegOg,  or  even  M,PSe03. 
In  many  cases  intermediate  compounds,  for  example,  RgPScgjO^s,  are 
formed,  which  the  authors  consider  may  be  isomorphous  mixtures  of 
the  different  oxyselenophosphates.  If  the  compounds  crystallise 
from  a  mother  liquor  rich  in  hydrogen  selenide,  they  are  also  rich 
in  selenium,  but  if  precipitated  by  alcohol  they  are  poorer  in  selenium. 

The  oxyselenophosphates  may  also  be  prepared  from  the  hydroxide 
of  the  metal  and  phosphorus  pentaselenide.  Even  in  the  presence  of 
excess  of  alkali,  the  normal  salts  sometimes  hydrolyse  with  the  forma- 
tion of  the  monohydrogen  salts,  the  process  being  conditioned  by  the 
relative  solubilities  of  the  two  salts  in  the  mother  liquor. 

On  solution  in  water,  especially  in  hot  water,  all  the  compounds 
decompose    according    to   the    equation:    MgPSe^-f  4H20  =  MgP04  + 
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iHgSe.     The  mother  liquors  oxidise  quickly  on  exposure  to  the  air, 
becoming   red   and    depositing    selenium.     The  solid   salts  are    fairly 
table  in  dry  air. 

Normal  salts  were  only  obtained  with  the  alkali  metals ;  the 
alkaline-earth  metals  give  monohydrogen  salts. 

An  ammonium  tellurophosphate  could  not  be  obtained. 

Sodium  trioxyselenophosphate,  Xa3PSeO3,20H2O,  was  prepared  by 
digesting  a  strong  solution  of  sodium  hydroxide  with  phosphorus 
penta>elenide.  The  same  substance  was  obtained  when  sodium  hydro- 
selenide  was  used  in  the  place  of  sodium  hydroxide.  It  crystallises  in 
needles. 

Ammoniuvi  oxytriselenophosphate  was  obtained  from  phosphorus 
pentaselenide  and  a  saturated  solution  of  hydrogen  selenide  in  strong 
ammonia.  From  the  warm  mother  liquor,  leaflets  crystallised  having 
the  composition  (NH^)3PSe3O,10H2O,  and  later  the  cold  mother  liquor 
deposited  octahedra  and  four-sided  leaflets  of  the  composition 
(NHj5H(PSe30)._,,18H20. 

Potassium  ozyselenophosphate,  KgPSeojOjsjHoO,  was  obtained  in  the 
form  of  greenish-yellow  octahedra  by  using  potassium  hydroselenide. 
It  reacts  violently  with  nitric  acid. 

Barium  diozydiselenophosphate,  BaHPSe.jOgjHHjO,  is  formed  when 
phosphorus  pentaselenide  is  treated  either  with  a  solution  of  barium 
hydroxide,  or  with  a  saturated  solution  of  hydrogen  selenide  in  barium 
hydroxide.     It  forms  a  white,  micro-crystalline  powder. 

When  2  grams  of  strontium  hydroxide,  dissolved  in  a  little  water, 
were  treated  with  3  grams  of  phosphorus  pentaselenide  and  the 
filtrate  from  the  deposited  selenium  treated  with  alcohol,  a  light  yellow 
precipitate  of  a  strontium,  oxyselenopJiosphate,  having  the  composition 
SrHPSe5  30jQ3,7H20,  was  obtained.  When  a  larger  excess  of  the 
pentaselenide  was  used,  the  crystals  were  colourless,  and  had  the 
composition  SrHPSe^308/3,8H20,  which  may  possibly  be 

2SrHPSe03,SrHPSe202,24H20. 
With   calcium   hydroxide  a  calcium   oxyselenophosphate   was   formed. 
With  the  smaller  proportion  of  phosphorus  pentaselenide,  the  yellow 
crystals  obtained   had  the   composition  CaHPSe^  3O,,  ^.SHjO,   whilst 
with  the  larger  proportion  their  composition  was  CaHPSe03,8HjO. 

A  magnesium  dioxydiseUnophosphate  was  also  obtained,  but  not  in  a 
pure  condition.  T.  S.  P. 

Lithium  Phosphomolybdates.  Fritz  Ephraim  and  Max  Brand 
[Zeitsch.  anory.  Cfiem.,  1910,  65,  233— 236).— Five  lithium  phospho- 
molybdates, two  of  which  are  of  rather  complicated  composition,  have 
been  prepared. 

The    salt,    3Li20,P20.,5Mo03,    with    both    16H.,0   and    ITHjO,   is 

obtained  from  the  mother  liquor  of  its  additive  compound,  described 

below,   in    white    prisms.     The    salt,    5Li20,2P205,8MoO„28H20,    is 

obtained   when   lithium   carbonate,  phosphoric  acid,  and  molybdenum 

I  ioxide  are  mixed  in  the  proportions  of  the  first  salt,  and  the  solution 

evaporated.  It  forms  long,  slender  needles,  readily  soluble  in  water. 
i  ho  salt,  3Li20,P205,12Mo03,18H20,i3  obtained  on  adding  dilute  nitric 
acid  to  the  first  salt  in  concentrated   solution,  and  forms  a  yellow, 
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micro-crystalline  precipitate.     When  the  mother  liquor  is  evaporated, 
orange  crystals  of  the  salt,  3Li20,P205,18Mo03,27H20,  are  obtained. 

The  double  salt,  SLigO.PgOg.SMoOg  +  eLigPO^JSHgO,  is  obtained 
when  52  grams  of  lithium  molybdate  are  dissolved,  and  29  grams  of 
molybdenum  trioxide  and  15  grams  of  phosphoric  oxide  added.  It 
crystallises  in  short  rods,  and  has  an  alkaline  reaction,  whilst  the  other 
lithium  phosphomolybdates  are  acid.  Water  decomposes  it,  leaving  a 
residue  of  lithium  phosphate.  C.  H.  D. 

Rubidium  and  Caesium  Phospho-  and  Arseni-molybdates. 
Fbitz  Ephraim  and  Heinrich  Herschfinkel  (Zeitsch.  anorg.  Ghem., 
1910,65,  237— 247).— The  m^i,  7Rb20,P20g,22Mo03,12H20,  is  obtained 
by  mixing  the  components  in  the  molecular  proportions  3:1:2,  when 
a  yellow  salt,  usually  slightly  green  owing  to  partial  reduction,  is 
precipitated.  By  the  addition  of  nitric  acid,  D  1'2,  to  a  solution  of 
rubidium  phosphomolybdate,  a  yellow  precipitate  of  the  salt, 

3Rb2O,P2O5,20MoO3,12H2O, 
is  obtained.  If  this  salt  is  suspended  in  water,  and  rubidium  carbonate 
is  added  until  the  yellow  colour  of  the  solid  disappears,  a  white  salt, 
6Ilb2O,P2Og,18MoO3,10H2O,  is  obtained.  If  0-5  mol.  phosphoric  acid 
is  added  to  1  mol.  rubidium  carbonate,  and  then  boiled  with  1  mol. 
molybdenum  trioxide,  a  solution  is  formed  which  deposits  very  large 
crystals  of  the  salt,  5Ilb20,2P205,9Mo03,13H20.  The  last  portions  of 
the  mother  liquor  deposit  crystals  of  7Rb2O,3P2O5,10MoO3,15H2O. 

A  yellow  caesium  salt  has  the  composition 

2Cs20,P205,  I4M0O3.3H2O. 
A  white  salt,  3Cs20,P205,6Mo03,8H20,  is  obtained  similarly  to  the 
white  rubidium  salt. 

A  simple  rubidium  arsenomolybdate,  RbgOjAsgOjjGMoOg,  is  obtained 
as  a  white,  micro-crystalline  precipitate  by  adding  rubidium  nitrate  to 
a  concentrated  solution  of  arsenomolybdic  acid  (Pufahl,  Abstr.,  1884, 
715).  A  salt,  4Rb2O,As2O5,18MoO3,40H2O,  is  obtained  as  a  yellow 
precipitate  by  mixing  molecular  proportions  of  rubidium  hydroxide 
and  molybdenum  trioxide,  and  then  adding  nitric  acid  and  arsenic  acid. 
If  an  excess  of  arsenic  acid  is  used,  colourless  crystals  of  the  salt, 
3Rb20,3As205,5Mo03,9H20,  are  obtained,  readily  soluble  in  water.  It 
contains  more  arsenic  than  any  previously  known  arsenomolybdate. 

A  yellow  caesium  arsenomolybdate,  4Cs20,As20g,26Mo03,15H20,  is 
obtained  in  similar  manner.  It  was  not  found  possible  to  prepare  a 
white  caesium  salt,  the  product  isolated  being  caesium  arsenate, 
Cs20,2As205,5H20,  which  forms  well-developed  crystals.       C  H.  D. 

Dimorphism  of  Ammonium  Haloids.  Robert  C.  Wallace 
(Centr.  Min.,  1910,  33 — 36). — When  ammonium  chloride  is  sublimed 
there  is  a  marked  change  in  the  heat  effect  at  159°  ;  under  the  micro- 
scope the  crystals  exhibit  a  change  at  this  temperature,  although  they 
still  remain  optically  isotropic  ;  and  on  cooling  in  a  dilatometer  filled 
with  oil,  the  crystals  show  an  appreciable  contraction  in  volume  at 
this  point.  Ammonium  bromide  exhibits  the  same  reversible 
phenomena  at  109°,  but  ammonium  iodide  shows  no  change. 

The   molecular   volumes    of   ammonium    chloride   and    ammonium 
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bromide  in  their  modifications  stable  at  the  ordinary  temperature 
indicate  that  these  (more  highly  polymerised)  salts  are  not  iso- 
morphous  with  the  potassium  haloids  and  ammonium  iodide  ;  but  it  is 
probable  that  the  modifications  stable  at  the  higher  temperatures  do 
belong  to  this  isomorphous  series.  L.  J.  S. 

Properties  of  Precipitated  Silver.  Tarak  Nath  Das  {Chem. 
News,  1910,  101,  51). — When  the  solution  of  hypophosphite  obtained 
in  the  preparation  of  phosphine  from  phosphorus  and  sodium  hydr- 
oxide is  acidified  and  treated  with  silver  nitrate,  a  yellow  precipitate 
of  silver  separates  after  a  time,  and  gradually  changes  in  colour, 
becoming  successively  brown,  red,  grey,  and  finally  black.  The  pre- 
cipitate dissolves  very  readily  in  solutions  of  potassium  cyanide  and 
potassium  chlorate,  less  readily  in  sodium  thiosulphate,  and  is  nearly 
insoluble  in  ammonia  and  sodium  hydroxide.  H.  M.  D. 

Atomic  Weight  of  Strontium.  Sir  Edward  Thorpe  and 
Arthur  G.  FraxNCis  {Proc.  Roy.  Soc,  1910,  A,  83,  277— 289).— The 
ttomic  weight  of  strontium  has  been  determined  by  measurement  of 
the  ratios  (l)SrBro:2Ag  (6  determinations),  (2)  SrBrj :  2AgBr  (5 
determinations),  (3)  SrOlg  :  2Ag  (6  determinations),  (4)  SrCI., :  2AgCl 
(5  determinations).  The  strontium  salts  were  purified  by  very  exten- 
sive processes  of  fractional  crystallisation,  and  all  reagents  used  in 
connexion  with  the  measurements  were  freed  from  possible  impurities 
by  suitable  methods.  From  the  four  ratios,  the  atomic  weight  of  the 
metal  is  found  to  be  87-646  ±  0-0016. 

In  order  to  obtain  an  independent  check  on  these  determinations,  two 
further  series  were  made,  depending  on  the  ratio  of  SrSO^  to  SrClg  and 
SrBr2  (4  and  3  determinations)  respectively.  In  consequence  of  the 
more  complicated  character  of  the  manipulative  processes  involved  in 
the.se  estimations,  the  accuracy  obtainable  by  this  method  is  not  so 
high  as  in  the  methods  of  the  first  four  series.  The  mean  value 
obtained  for  the  atomic  weight  is  87-645  ±  00107.  As  a  final  result, 
the  authors  adopt  the  number  87*65,  which  is  only  0*03  in  excess  of 
that  obtained  by  Richards.  H.  M.   D. 

Action  of  some  Salts  of  Ammonium  on  the  Alkaline  Earth 
Carbonates.  Ettore  Selvatici  {Bull.  Assoc.  Chim.  Sua:  Dist.,  1910, 
27,  669 — 670). — It  is  proposed  to  prepare  barium  chloride  and  nitrate, 
and  the  corresponding  strontium  compounds,  by  heating  the  carbonates 
with  equal  mol.  weights  of  ammonium  chloride  and  nitrate  respect- 
ively. The  barium  nitrate  may  be  used  for  preparing  the  oxide  by 
heating  to  redness  in  a  current  of  oxygen,  and  the  peroxide  by  merely 
heating  to  redness.  N.  H.  J.  M, 

Electrolysis  of  Cupric  Solutions.  Octave  DoNY-HfcxAULT 
{/ivJl.  .Soc.  cliim.  lielg.,  1910,  24,  56— 83).— A  reply  to  Foerster 
(Abstr.,  1909,  ii,  314)  on  behalf  of  Meyer  (Abstr.,  1908,  ii,  803; 
1909,  ii,  314).  As  the  result  of  new  experiments,  the  author  con- 
cludes that  the  explanation  given  by  Meyer  holds  for  temperatures 
below  50%  whilst  that  due  to  Foerster,  Abel,  and   others  is  true  for 
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temperatures  near  the  boiling  point.  Luther's  method  of  estimating 
cuprous  salts  by  means  of  permanganate  (Abstr.,  1901,  ii,  301)  gives 
results  concordant  with  those  'obtained  by  weighing  the  copper 
which  separates  when  a  solution  of  copper  sulphate  in  dilute  sul- 
phuric acid,  which  has  been  heated  at  200°  in  presence  of  copper,  is 
cooled.  For  neutral  solutions,  the  results  obtained  by  the  two  methods 
do  not  agree.  Luther's  value  for  the  equilibrium  constant  Cu/Cuj  is 
confirmed.  T.  A.  H. 

Coloration  of  Salts.  Andee  Rassenfosse  {Bull.  Acad.  roy.  Belg. , 
1909,  1289 — 1321). — The  various  theories  which  have  been  advanced 
to  account  for  the  colour  changes  of  solutions  of  cupric  and 
cobaltous  salts  do  not  give  a  full  explanation  of  the  subject  (compare 
Donnan  and  Bassett,  Trans.,  1902,  81,  939,  and  Werner,  Abstr., 
1909,  ii,  49). 

In  the  case  of  copper  sulphate,  the  colour  of  a  solution  is  shown  to 
depend  (a)  on  the  dissociation  of  the  salt,  and  (h)  on  its  hydration. 
Evidence  is  brought  forward  to  show  that  in  the  case  of  cupric 
chloride  solutions,  colour  changes  induced  by  the  addition  of  hydro- 
chloric acid  by  heating,  by  the  action  of  alcohol,  and  in  other  ways 
are  probably  due  to  the  formation  of  compounds  of  cupric  chloride 
either  with  the  reagent  used  or  with  a  product  of  its  own  decom- 
position. In  this  connexion,  reference  is  made  to  the  additive  products 
of  hydrochloric  acid  with  cupric,  cobaltous,  mercuric,  and  other 
chlorides  isolated  by  Engel  (Abstr.,  1888,558,  918,  1042,  1248;  1890, 
109,  and  1892,  569). 

The  addition  of  hydrochloric  acid  to  a  cold  saturated  solution  of 
cupric  chloride  causes  the  precipitation  of  either  the  mono-  or 
di-hydrate  of  cupric  chloride,  so  that  the  colour  change  caused  by  the 
addition  of  the  acid  cannot  be  due  to  dehydration  of  the  salt.  Further, 
addition  of  a  dehydrating  agent,  such  as  phosphoric  oxide,  induces  no 
colour  change  in  cupric  chloride  solution.  Zinc  chloride  added  to 
a  green  solution  of  cupric  chloride  containing  hydrochloric  acid 
restores  the  blue  colour,  probably  because  the  zinc  chloride  destroys 
the  cupric  chloride  hydrochloride  existing  in  the  green  solution. 
Sodium,  potassium,  or  barium  chloride  does  not  react  in  the  same  way 
as  zinc  chloride,  but  calcium  or  magnesium  chloride  changes  the  blue 
colour  of  an  aqueous  solution  of  cupric  chloride  to  green,  probably  by 
the  formation  of  a  molecular  compound  of  the  two  salts.  A  mixture 
of  saturated  solutions  of  cupric  and  calcium  chlorides  deposits  after 
a  time  a  mass  of  greenish-brown,  deliquescent  needles  of  the  double 
salt,  2CuCl2,CaCl2,6H20.  When  a  solution  of  cupric  chloride  in 
water  is  boiled,  the  colour  changes  to  green,  the  water  vapour  evolved 
contains  hydrogen  chloride,  and  the  boiled  solution  on  cooling  shows 
less  absorption  for  light  and  an  increased  electrolytic  resistance. 
Such  a  solution  contains  cupric  oxide.  The  blue  colour  is  restored  to 
the  hot  solution  if  zinc  or  mercuric  chloride  is  added.  A  solution  of 
anhydrous  cupric  chloride  in  ethyl  alcohol  deposits  on  evaporation 
under  reduced  pressure  greenish-yellow  crystals  of  an  additive  product, 
CuCl2,2C2H5'OH,  and  a  similar  product  is  formed  with  tsobutyl 
alcohol.     It  is  probably  to  the  existence  of  the  former  substance  that 
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the  green  colour  of  an  aqueous  solution  of  cupric  chloride  to  which 
alcohol  has  been  added  is  due.  Cupric  chloride  is  decomposed  by 
paper,  and  to  this  cause  is  due  the  brown  stain  produced  on  drying 
paper  which  has  been  soaked  in  cupric  chloride  solution.  Similar 
evidence  in  favour  of  the  view  that  colour  changes  in  cupric  chloride 
solution  are  due  to  the  formation  or  decomposition  of  compounds  of 
the  type  indicated,  is  afforded  by  comparison  of  the  absorption  spectra 
and  electrolytic  resistances  of  such  solutions.  T.  A.  H. 

Reactions  in  Non-Aqueous  Solutions.  V.  In  Ethyl  Acetate. 
Alexander  Naumann  [with  Max  Hamees  and  Emil  Hexninger] 
{Ber.,  1910,  43,  313—321.  Compare  Abstr.,  1909,  ii,  1018).— The 
anhydrous  ethyl  acetate  used  distilled  at  l^'b^jlbQ  mm.,  and  had 
Df=^  0-8995.  For  the  experiments,  half-saturated  solutions  were  used. 
A  list  is  given  of  salts  which  are  soluble  or  insoluble  in  ethyl  acetate. 

When  hydrogen  sulphide  is  passed  into  strongly  ammoniacal  ethyl 
acetate,  a  precipitate  of  ammonium  hydrosulphide,  in  the  form  of 
white  leaflets,  is  obtained.  The  colourless  liquid  gradually  becomes 
yellow,  owing  to  the  formation  of  polysulphide.  The  same  compound 
is  formed  when  ammonia  is  passed  into  a  solution  of  hydrogen  sulphide, 
but  it  then  crystallises  in  needles.  With  hydrogen  chloride  the 
ammoniacal  solution  of  ethyl  acetate  gives  a  precipitate  of  ammonium 
chloride. 

At  18°  a  saturated  solution  of  mercuric  chloride  in  ethyl  acetate 
contains  one  part  of  solute  to  2*05  parts  of  solvent.  With  hydrogen 
sulphide,  a  white  compound,  HgClo,2HgS,  is  produced,  and  with 
ammonia  the  compound  HgCl2.2NH3.  Hydrogen  sulphide  and  am- 
monia together  give  a  greyish-black  precipitate  of  mercuric  sulphide. 
Molecular- weight  determinations  by  the  boiling-point  method  gave 
254'9 — 269'2  as  the  molecular  weight  of  mercuric  chloride  when 
dissolved  in  ethyl  acetate. 

Mercuric  bromide  dissolves  in  ethyl  acetate  to  the  extent  of  one 
part  in  7'66  at  18°.  Hydrogen  sulphide  gives  a  yellow  precipitate  of  the 
composition  HgBr2,2HgS,  and  ammonia  a  white  precipitate  with  the 
composition  HgBr2,2NH3.  Ammonia  and  hydrogen  sulphide  together 
give  a  precipitate  of  mercuric  sulphide.  The  molecular  weight  of 
the  dissolved  mercuric  bromide  was  found  to  be  330'0 — 351  4  by  the 
boiling-point  method. 

Mercuric  iodide  dissolves  in  ethyl  acetate  to  the  extent  of  1  part 
in  6803  at  18°,  and  has  the  molecular  weight  4137 — 442-3.  Hydrogen 
sulphide  gives  a  yellowish-red  precipitate,  which  probably  has  the 
composition  Hgl2,2HgS.  No  precipitate  is  produced  with  ammonia. 
Ammonia  and  hydrogen  sulphide  together  give  a  precipitate  of  mercuric 
sulphide  ;  at  first  the  precipitate  is  black,  but  on  continued  passage  of 
ammonia,  it  turns  red. 

Saturated  solutions  of  potassium  mercuri-iodide  in  ethyl  acetate  do 
not  give  a  precipitate  with  either  ammonia  or  hydrogen  sulphide. 
With  both  these  gases  together  a  black  precipitate  is  produced,  which 
contains  mercury  and  sulphur. 

At  18°  the  saturated  solution  of  cadmium  iodide  in  ethyl  acetate 
has  Di*  =  0-9145,  and  contains  1  part  of  solute  in  54  3  parts  of  solvent. 
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With  hydrogen  sulphide  it  gives  a  yellow  precipitate  of  the  com- 
position Cdl2,2CdS.  With  ammonia  the  compound  Cdl2,2IsrH3  is 
precipitated.  Ammonia  and  hydrogen  sulphide  together  produce  a 
precipitate  of  cadmium  sulphide  mixed  with  ammonium  hydro- 
sulphide.  Hydrogen  chloride  produced  no  precipitate,  but  a  slight 
liberation  of  iodine.  Chlorine  gave  a  white,  flocculent  precipitate  of 
cadmium  chloride,  as  also  did  mercuric  chloride  and  bismuth  tri- 
chloride. Bromine  gave  a  dark-coloured  liquid,  but  there  was  no 
evidence  of  reaction. 

At  18°  a  saturated  solution  of  stannous  chloride  in  ethyl  acetate 
contains  1  part  of  stannous  chloride  to  22  40  parts  of  ethyl  acetate, 
and  has  D4^  =  0'9215.  With  hydrogen  sulphide  a  brown  precipitate  of 
stannous  sulphide  is  produced,  and  with  ammonia  the  compound 
SnCl2,2NH3.  Ammonia  and  hydrogen  sulphide  together  giv^e  a 
precipitate  of  stannous  sulphide  mixed  with  ammonium  hydro- 
sulphide.  Hydrogen  chloride  produces  no  precipitate.  Chlorine  and 
bromine  both  give  stannic  salts.  Mercuric  chloride  gives  a  white 
precipitate  of  mercurous  chloride,  even  in  the  presence  of  excess  of 
stannous  chloride. 

At  18°  a  saturated  solution  of  antimony  trichloride  in  ethyl  acetate 
has  D4^  =  1"7968,  and  contains  1  part  of  solute  to  16"97  parts  of  solvent. 
No  precipitate  is  produced  with  hydrogen  sulphide,  but  with  ammonia 
the  compound  SbCl3,3NH3  is  produced.  Ammonia  and  hydrogen 
sulphide  together  give  a  precipitate  of  antimony  trisulphide  mixed 
with  ammonium  hydrosulphide.  There  is  no  reaction  with  either 
hydrogen  chloride,  chlorine,  bromine,  iodine,  mercuric  chloride,  or 
bismuth  trichloride. 

At  18°,  1  part  of  bismuth  trichloride  dissolves  in  60*36  parts  of 
ethyl  acetate,  and  the  solution  has  Di*  =  0'9106.  When  kept,  the 
solutions  become  cloudy,  owing  to  the  formation  of  bismuth  oxy- 
chloride.  Hydrogen  sulphide  gives  a  precipitate  of  bismuth  sulphide, 
and  ammonia  a  precipitate  of  the  composition  BiCl3,2NH3.  Ammonia 
and  hydrogen  sulphide  together  give  bismuth  sulphide.  Neither 
hydrogen  chloride,  chlorine,  bromine,  iodine,  mercuric  chloride,  nor 
antimony  trichloride  have  any  action.  T.  S.  P. 

Action  of  Heat  on  Aluminium  in  a  Vacuum.  Emile  Kohn- 
Abrest  {Compt.  rend.,  1910,  150,  169 — 173). — When  aluminium  is 
heated  in  a  porcelain  boat  at  1100°  in  a  vacuum,  the  metal  is  rapidly 
volatilised  at  first,  but,  after  some  hours,  the  loss  in  weight  from  this 
cause  becomes  negligible.  After  prolonged  heating,  the  residue  is 
found  to  be  coated  with  a  yellow  film,  consisting  of  an  alloy  of 
aluminium  and  silicon.  The  same  results  are  obtained  when  boats  of 
pure  graphite  are  employed,  but  only  when  these  are  contained  in  a 
porcelain  tube.  The  conclusion  drawn  is  that  aluminium  vapour 
attacks  the  porcelain,  liberating  silicon,  which  is  absorbed  by  the 
molten  aluminium.  The  porcelain  tubes  employed  are  found  to  be 
coated  internally  with  a  black,  crystalline  deposit,  from  which  the 
compound  AlgSi  has  been  isolated.  W.  O.  W. 

Synthetical  Production  of  Sapphires  by  Fusion.  Auoustb 
Verneuil  {Compt.  rend.,  1910,  150,  185—187). — Hitherto,  artificial 
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sapphires  have  been  obtained  which  owed  their  colour  either  to 
chromium  oxide  or  the  iron  oxide  in  a  lower  state  of  oxidation  than 
ferric.  Those  coloured  by  chromium  oxide  were  obtained  by  Sainte- 
Claire  Deville  and  Caron  in  1858 — 1865,  but  no  one  has  been  able  to 
repeat  their  experiments.  The  sapphires  coloured  by  iron  oxide  are  of 
inferior  quality. 

The  author  finds  that  when  alumina  containing  1*5%  of  magnetic 
oxide  of  iron  and  0"5%  of  titanic  acid  is  fused  in  the  oxyhydrogen 
flame,  which  has  reducing  properties,  sapphires  ai"e  produced  which 
are  identical  in  properties  with  the  natural  stones  ;  the  colour  in  this 
case  is  due  to  the  presence  of  the  oxides  of  iron  and  titanium. 

T.  S.  P. 

Do  Clays  and  Cements  Adsorb  COg"  Ions  ?  Joh.  D'Ans 
{Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6,  38 — 40.  Compare  Rohland, 
Abstr.,  1909,  ii,  662). — In  reference  to  the  statement  of  Kohland  that 
carbonates  are  adsorbed  from  solutions  by  cements,  experiments  were 
made  in  which  weighed  quantities  of  powdered  cements  and  clays  were 
agitated  for  several  hours  with  a  measured  volume  of  a  sodium 
carbonate  solution.  After  filtration,  the  hydroxide  and  carbonate  in 
the  solution  were  determined. 

The  experimental  data  show  that  the  dissolved  carbonate  is  partly 
converted  into  hydroxide  by  the  free  calcium  oxide  of  the  cements. 
In  a  similar  manner,  ammonia  is  set  free  when  the  cements  are  agitated 
with  a  solution  of  ammonium  chloride.  On  the  other  hand,  the  clays 
examined  were  found  to  have  feebly  acid  properties,  and,  as  a  con- 
sequence, small  quantities  of  sodium  hydrogen  carbonate  were  found  in 
the  solutions  after  agitation.  The  author's  observations  are  considered 
to  be  incompatible  with  Rohland's  view  of  carbonate  adsorption. 

H.  M.  D. 

Formation  and  Properties  of  Colloidal  Manganese  Dioxide. 
EuGEN  Deiss  (Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6,  69 — 77). — Stable 
colloidal  solutions  of  manganese  dioxide  can  be  readily  obtained  by  the 
reduction  of  permanganate  solutions  by  means  of  dilute  sodium  arseuite. 
They  can  also  be  prepared  by  the  oxidation  of  manganous  salts  if  pro- 
tective colloids  are  present  in  the  solution.  Various  organic  colloids 
can  be  used  for  the  purpose,  and  it  is  also  shown  that  colloidal  ferric 
and  aluminium  hydroxides  act  as  protective  colloids  if  the  amount  of 
manganese  in  solution  is  relatively  small.  If  larger  quantities  of 
manganese  are  present,  ferric  hydroxide  behaves  quite  differently  in 
that  it  favours  the  precipitttion  of  the  dioxide. 

It  is  probable  that  the  precipitation  of  manganese  dioxide  is  always 
preceded  by  the  temporary  formation  of  a  colloidal  solution  of  the 
substance,  coagulation  resulting  as  a  consequence  of  the  presence  of 
electrolytes.  The  formation  of  the  iridescent  flakes  of  manganese 
dioxide,  which  can  be  frequently  observed  in  the  oxidation  or  reduction 
of  manganese  compounds,  is  also  attributable  to  the  transient  formation 
of  a  colloidal  solution. 

The  so-called  manganites  must,  in  many  cases,  be  regarded  as 
adsorption  compounds  of  manganese  dioxide  and  bases.        H.  .M.  D. 
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The  Thermal  Formation  of  Manganates.  I.  Otto  Sackuk 
{Ber.,  1910,  43,  381 — 388). — A  mixture  of  manganese  dioxide  with 
an  excess  of  potassium  caibonate  was  fused  in  a  platinum  crucible 
and  maintained  at  a  temperature  slightly  higher  than  the  melting 
point  of  potassium  carbonate.  At  the  same  time,  air  or  oxygen,  or 
carbon  dioxide,  or  a  mixture  of  these  gases,  was  passed  through  the 
fusion  by  means  of  a  platinum  tube.  From  time  to  time  portions  of 
the  fused  mass  were  withdrawn  by  means  of  a  tube  of  hard  glass, 
and,  after  cooling,  the  percentages  of  available  oxygen  and  of 
manganese  were  determined.  The  portions  withdrawn  were  taken 
after  the  passage  of  gas  had  been  stopped,  and  the  manganese  dioxide 
still  unacted  on  had  been  allowed  to  sink  to  the  bottom  of  the 
crucible.  In  one  case  the  oxide,  MugO^,  was  used  in  place  of  the 
dioxide.  The  results  show  that  the  absorption  of  oxygen  by  the 
fusion  ceases  as  soon  as  the  atomic  proportion  of  available  oxygen  to 
manganese  becomes  1'6.  This  value  is  independent  of  the  con 
centration  of  the  manganese  in  the  fusion,  and  of  the  partial  pressure 
of  the  oxygen  in  the  gas  above  the  fusion,  so  that  there  does  not 
exist  an  equilibrium  between  the  different  oxidation  stages  of 
manganese  in  the  fusion  and  the  oxygen  in  the  gaseous  phase,  but  a 
definite  compound  is  formed  which  contains  manganese  and  oxygen  in 
the  proportion  of  1  :  2*6,  and  would  therefore  have  the  formula 

MngOig  =  2Mn02,3Mn03. 
The  fusion  is  dark  green  in  colour.  With  a  little  water  or  with  an 
alkaline  solution,  it  gives  a  dark  green  solution  (manganate)  and 
a  dark  brown  precipitate  (MnOg).  With  much  water  or  dilute 
acids,  a  violet  solution  (permanganate)  and  manganese  dioxide 
result. 

A  similar  result  was  obtained  when  the  potassium  carbonate  was 
replaced  by  potassium  hydroxide,  but  with  sodium  carbonate  the 
atomic  propoition  of  available  oxygen  to  manganese  was  1'5 
instead  of  1*6.  A  mixture  of  potassium  and  sodium  carbonates  in 
equal  proportions  gave  the  same  proportions  as  with  sodium  carbonate 
alone.  The  fusions  containing  sodium  salts  were  grass-green  in  colour, 
as  opposed  to  the  dark  green  of  the  potassium  compound.  Calcium 
oxide  gave  similar  results  to  sodium  carbonate. 

When  oxygen  is  absorbed  by  the  fusion,  carbon  dioxide  is  simul- 
taneously evolved,  as  shown  by  the  equation :  SMnOg  -I-  f  Og  +  aKgCOg  = 
MnjOjgjasKgO-f-aCOg.  By  ebtimating  the  carbon  dioxide  evolved,  it 
was  found  that  the  potassium  compound  formed  in  the  fusion  had 
the  composition  Mn50j3,5K20,  whereas  the  sodium  compound  was 
MD205,2Na20.  The  results  obtained  also  showed  that  unless  the 
oxygen  was  passed  for  a  considerable  time  after  the  evolution  of 
carbon  dioxide  had  ceased,  the  compound  formed  in  the  fusion  was 
Mn50j2.5M2^'  where  M  is  either  K  or  Na. 

All  the  above  results  are  only  valid  when  an  excess  of  alkali 
carbonate,  sufficient  to  hold  the  manganese  compound  formed  in 
solution  and  so  permit  of  full  oxidation,  is  used. 

The  complex  compounds  formed  may  be  considered  to  be  manganic 
manganates.  T.  S.  P. 
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The  Thermal  Formation  of  Manganates.  II.  Molecular- 
Weight  Determinations  in  Fused  Alkali  .Carbonates.  Otto 
Sackue  {Ber.,  1910,  43,  448 — 453). — The  influence  of  dissolved  salts 
on  the  melting  points  of  potassium  and  sodium  carbonates  was  deter- 
mined by  the  method  of  cooling  curves,  using  a  platinum-platinum- 
rhodium  thermocouple.  The  solutes  used  with  potassium  carbonate 
were  potassium  chloride,  sodium  chloride,  and  sodium  carbonate,  and 
with  sodium  carbonate,  potassium  chloride,  sodium  chloride,  and 
potassium  carbonate.  In  each  case,  with  concentrations  of  the  solute 
np  to  1*2  gram-molecules  per  kilogram  of  the  fusion,  the  lowering  of 
the  freezing  point  was  proportional  to  the  concentration  of  the  solute. 
The  molecular  lowering  for  a  binary  salt  which  contains  no  ion  in 
common  with  the  solvent  is  approximately  twice  that  for  a  salt  conta,in- 
ing  a  common  ion.  Ternary  salts  containing  an  anion  common  to  the 
solvent  have  melting-point  constants  which  are  intermediate  between 
those  of  the  two  classes  of  binary  salts.  These  results  are  in  accord- 
ance with  the  views  of  Goodwin  and  Kalmus  {Physical  Review.  1909, 
28,  1). 

The  molecular  lowering  of  the  freezing  point  is  4P  in  potassium 
carbonate  as  solvent,  and  31°  in  sodium  carbonate.  Sodium  chloride 
dissolved  in  potassium  carbonate  is  dissociated  to  the  extent  of  73%, 
and  potassium  chloride  in  sodium  carbonate  to  77%.  The  latent  heats 
of  fusion  of  potassium  and  sodium  carbonates  are  calculated  to  be 
66  and  82  cals.  per  gram  respectively. 

The  molecular  weights  of  the  complex  alkali  manganic  manganates 
dissolved  in  the  alkali  carbonates  (see  preceding  abstract)  were  then 
determined.  Pure  manganese  dioxide  was  melted  with  excess  of  the 
alkali  carbonate  and  a  current  of  gas  consisting  of  4/5  oxygen : 
1/5  carbon  dioxide  passed  through  the  fusion  for  some  hours,  after 
which  time  a  portion  was  removed  for  analysis,  and  the  melting  point 
of  the  remainder  determined.  It  was  found,  when  oxidation  was  com- 
plete, that  the  ratio  lowering  of  the  melting  point  :  concentration  of 
the  manganese  in  gram-atoms  per  1000  grams  of  the  fusion,  was 
constant  and  equal  to  43  in  potassium  carbonate  and  35  in  sodium 
carbonate.  These  results  show  that  the  solute  in  each  case  contains 
only  1  atom  of  manganese  to  the  molecule,  so  that  their  formulae 
must  be  written  KjMnOgg  and  NaoMnOjj  respectively,  that  is,  with  a 
fractional  number  of  atoms  to  the  molecule.  The  full  theoretical 
bearing  of  this  result  can  only  be  properly  discussed  after  further 
experimental  results  have  been  obtained.  T.  S.  P. 

Cementation  of  Iron  by  Solid  Carbon.  Georges  Charpy  and 
BoNNEROT  {Compt.  rend.,  1910,  150,  173— 175).— The  experiments 
which  have  hitherto  been  made  on  the  cementation  of  iron  by  solid 
carbon  have  been  inconclusive,  either  because  carbonising  gases  were 
not  eliminated  with  certainty,  or  else  because  it  was  not  proved  that 
the  iron  and  the  carbon  had  been  in  intimate  contact. 

The  authors  proceed  as  follows  :  soft  Martin  steel,  containing  only 
traces  of  elements  other  than  carbon  and  manganese,  and  carbon  (pure 
sugar  carbon,  purified  graphite,  or  clear  white  diamonds)  were   heated 
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in  separate  tubes  in  a  vacuum  to  1000°  until  practically  no  further 
gas  (less  than  O'l  c.c.per  hour)  was  evolved,  the  pump  working  con- 
tinuously. The  iron  and  carbon  were  then  brought  into  contact,  with 
sa  little  exposure  to  the  air  as  possible,  and  again  heated  in  a  vacuum 
at  700°,  which  is  below  the  temperature  of  rapid  cementation,  until  the 
evolution  of  gas  ceased.  The  temperature  was  then  raised  to  1000° 
and  maintained  at  that  temperature  for  several  hours,  the  pump 
working  continuously.  In  every  case  the  results  were  negative ; 
microscopic  examination  of  the  surface  of  the  metal  did  not  show  the 
least  trace  of  cementation.  If,  however,  small  quantities  of  gas  were 
let  into  the  apparatus,  or  if  the  pump  was  not  continually  worked, 
cementation  took  place,  no  matter  what  kind  of  carbon  was  used. 

The  adherence  of  carbon  to  iron  under  high  pressures  (3,000  atmos.) 
is  very  slight ;  hitherto,  it  has  not  been  possible  to  carry  out  such 
experiments  in  a  vacuum  at  high  temperatures  in  order  to  ascertain  if 
cementation  is  affected  by  the  pressvire. 

If  it  be  granted  that  carbon  cannot  penetrate  into  steel  from  the 
outside,  except  by  means  of  some  gaseous  medium  (carbon  monoxide), 
it  does  not  follow  that  the  same  thing  holds  for  the  diffusion  of  carbon 
to  the  interior  of  a  casting  or  of  steel.  Fresh  experiments  in  this 
direction  are  necessary.  T.  S.  P. 

Metallic  Tungsten.  Ludwig  Weiss  (Zeitsch.  anorg.  Ghem.,  1910, 
65,  279 — 340). — [With  A,  Martin.]— The  aluminothermic  reduction 
of  wolframite  is  very  violent,  and  an  alloy  is  obtained,  but  by  employ- 
ing an  insufficient  quantity  of  aluminium,  the  reaction  is  modeiated, 
and  the  product  contains  up  to  90"66%  W.  A  part  of  the  iron  and 
manganese  can  be  removed  by  treatment  with  hydrochloric  acid.  It  is 
not  possible  to  reduce  wolframite  with  zinc  or  magnesium,  but  heating 
with  carbon  in  an  arc  furnace,  followed  by  fusion  with  tungstic  acid 
and  calcium  fluoride  to  remove  carbon,  gives  a  product  containing  only 
0-24%  C  and  8-34%  Fe. 

Tungstic  acid  is  best  prepared  by  fusing  wolframite  with  calcium 
carbonate  and  calcium  chloride,  and  decomposing  the  product  with 
acid.  If  magnesium  carbonate  is  employed,  the  product  contains 
large,  red  crystals  of  magnesium  tungstate,  which  is  not  decomposed 
by  acids.  Tungstic  acid  may  be  readily  electrolysed  if  mixed  with 
cryolite,  250  amperes  being  employed  at  13 — 14  volts.  The  metal  is 
only  obtained  in  globules,  and  contains  96%  of  tungsten.  In  order  to 
raise  the  temperature,  alumina  may  be  added  to  the  bath,  the 
aluminium  liberated  reacting  with  the  tungstic  acid,  but  the  product 
is  still  in  a  fine  state  of  division.  Experiments  have  also  been  made 
on  the  electrolysis  of  barium  tungstate,  and  the  reduction  of  calcium 
tungstate  with  aluminium.  The  best  metal,  containing  98*96%  W,  is 
obtained  by  fusing  tungsten  trisulphide  with  lime  by  means  of  an  arc 
in  a  crucible  of  Acheson  graphite. 

[With  A.  Stimmelmayr.] — Tungsten,  fused  in  a  hydrogen  vacuum, 
is  white  and  metallic;  H  6-5— 7-5,  D^o  18-72.  The  malleability  varies 
according  to  the  heat  treatment  it  has  received.  Small  fragments 
may  be  hammered  out.  It  is  non-magnetic.  The  specific  heat  is 
0'0358,  and  the  heat  of  combustion  of  1  gram  is  1047  cal. 
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Tungsten  forms  coloured  films,  like  steel,  when  heated  in  the  air. 
Heating  in  oxygen  converts  it  completely  into  the  trioxide.  Hydro- 
chloric acid  is  without  action  ;  concentrated  sulphuric  and  nitric  acids 
and  aqua  regia  only  act  slowly  on  the  surface.  Chlorine  acts  slowly  ; 
sulphur  is  without  action.  A  mixture  of  nitric  and  hydrofluoric 
acids  is  the  only  reagent  capable  of  dit^solving  the  fused  metal. 

C.  H.  D. 

Corrosion  of  Bronzes  in  Solutions  of  Electrolytes.  Fedebico 
GiOLiTTi  and  0.  Ceccarelli  {Gazzetta,  1909,  39,  ii,  557 — 575). — The 
authors  have  studied  the  corrosion  of  bronzes  containing  various  pro- 
portions of  tin,  and  subjected  to  different  methods  of  cooling  by  means 
of  80  c.c.  of  AyiO-hydrochloric  acid  containing  2%  of  ferric  chloride. 
The  losses  in  weight  were  determined  after  169  and  366  hours,  the 
results  being  compared  with  the  aid  of  micrographs. 

It  is  found  that  two  bronzes  of  identical  composition,  after  subjec- 
tion to  different  thermal  treatment,  may  exhibit  quite  different  powers 
of  resistance  to  corroding  agents  ;  such  differences  correspond  with 
structural  differences  (compare  Curry,  Abstr.,  1906,  ii,  756  ;  Giolitti 
and  Tavanti,  Abstr.,  1908,  ii,  946).  Under  similar  conditions,  the 
simultaneous  presence  in  a  bronze  of  the  two  a  and  ^  solid  solutions, 
and  especially  of  the  products  of  segregration  of  these,  accelerates 
the  corrosive  action.  With  bronzes  containing  not  much  more  than 
7%  of  tin,  the  velocity  of  corrosion  increases  with  the  proportion  of 
the  )8-solution  present,  no  matter  whether  such  increased  proportion  is 
due  to  a  different  composition  of  the  alloy  or  to  different  thermal 
treatment,  such  as  altered  velocities  of  solidific  ition  and  of  subsequent 
cooling.  When  the  proportions  of  a  and  /8  solutions,  and  of  their 
segregation  products,  remain  constant,  the  velocity  of  corrosion  is 
greater  when  the  differences  of  concentration  of  the  nuclei  and  margins 
of  the  separate  mixed  crystals  of  the  two  series  are  greater.  As  such 
differences  of  concentration  are  observable  under  the  microscope,  the 
degree  of  resistance  of  a  bronze  to  corrosion  may  be  determined 
lieforehand  by  the  same  means.  T.  H.  P. 

Metallic  Zirconium.  Ludwio  Weiss  and  Eugen  Neujiann 
(ZeiUdi.  anorg.  Chevi.,  1910,  65,  248 — 278.  Compare  this  vol.,  ii, 
133). — Crystallised  potassium  zirconium  fluoride  is  mixed  with  purified 
sodium,  covered  with  potassium  chloride,  and  compressed  into  an  iron 
Teasel.  After  starting  the  reaction  with  a  flame,  it  proceeds  without 
further  heating.  The  finely  powdered  metal  thus  obtained,  is  washed 
with  alcohol,  and  boiled  with  hydrochloric  acid.  If  washed  with 
water  first  instead  of  alcohol,  some  oxide  is  always  formed  by  the 
action  of  the  sodium  hydroxide  produced  on  the  metal.  The  zirconium 
may  be  compressed  to  form  rods,  which  conduct  electricity  well,  by 
high  pressure  without  the  use  of  binding  material,  but  only  globules 
of  metal  can  be  obtained  in  this  way,  as  the  rods  break  when  a  current 
is  passed. 

A  better  product  is  obtained  by  reducing  the  double  fluoride  with 
aluminium,  forming  the  powdered  regulus  into  rods,  and  heating  in  a 
specially  constructed  furnace  in  an  atmosphere  of  nitrogen,  preferably 

VOL.  XCVIll.  ii.  16 
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under  reduced  pressure.  The  metallic  zirconium,  containing  99  "8%  Zr, 
is  white,  resembling  cast-iron  ;  it  has  H  7 — 8,  D^*  640,  and  ."specific  heat 
0-0804. 

Combustion  in  air  only  takes  place  at  a  very  high  temperature,  and 
the  formation  of  the  dioxide  is  not  complete  unless  oxygen  is  used. 
The  heat  of  combustion  of  1  gram  is  1958-7  cal.  It  reacts  with 
chlorine,  forming  the  tetrachloride.  Hydrogen  at  a  red  heat  forms  a 
grey  hydride,  ZrHg  (compare  Winkler,  Abstr.,  1890,  1372).  When 
heated  in  oxygen,  the  hydride  burns  to  zirconium  sesquioxide,  ZrgOg, 
which  is  stable,  and  only  burns  slowly  to  the  dioxide.  C.  H.  D. 

Natural  Zirconium  Earths.  Edgar  Wedekind  {Ber.,  1910,  43, 
290—297.  Compare  Abstr.,  1908,  ii,  1046.  [Compare  Weiss  and 
Lehmann,  this  vol.,  ii,  133]). — The  author  has  investigated  three 
varieties  of  a  natural  zirconium  earth  from  Sao  Paolo,  in  Brazil. 

I.  consisted  of  black,  kidney-shaped  masses  of  glassy  appearance. 

II.  consisted  of  broken  stones,  varying  in  colour  from  dark  brown 
to  a  light  matt-grey ;  very  often  crystals  of  zirconium  silicate  were 
contained  in  it. 

III.  consisted  of  more  or  less  rounded  pebbles. 
Analyses  gave  the  following  results  : 

SiO, 

ZiO.2.            TiOj.          FegOj.      SiOaCfree)  (combined).  Total. 

I.            94-12            0-98            3-22            0-43            1-98  100-73 

II.             88-29             3-09             4-07             2-38             3*38  101-22 


III.  74-48  1-35  10-26  14-08  100-17 

The  admixed  ferric  oxide  could  be  removed  mechanically  from  I.  ; 
it  then  contained  98%  ZrOg,  and  had  D  5-41. 

To  obtain  zirconium  oxide  free  from  iron,  the  filtered,  acid,  aqueous 
extract  of  the  finely -powdered  mineral  was  mixed  with  ammonia 
until  a  cloudiness  resulted.  Powdered  ammonium  carbonate  was  added 
until  the  precipitate  first  formed  no  longer  dissolved,  A  further 
equal  quantity  of  ammonium  carbonate  was  then  added,  and  the 
solution  warmed  to  precipitate  the  iron.  The  warming  was  continued 
until  a  filtered  portion  of  the  liquid  gave  no  coloration  with  sulphuric 
acid  and  hydrogen  peroxide.  The  whole  was  then  cooled,  filtered,  the 
filtrate  acidified  with  sulphuric  acid,  and  warmed  to  expel  carbon 
dioxide,  and  the  zirconium  hydroxide  precipitated  with  ammonia. 
The  hydroxide  was  washed  by  decantation,  and  then  converted  into  the 
oxide  by  heating. 

To  prepare  the  zirconium  tetrahalogenides  directly,  the  finely- 
powdered  mineral  was  intimately  mixed  with  excess  of  magnesium 
powder,  and  the  mixture  heated  in  a  current  of  dry  hydrogen. 
After  treatment  of  the  resulting  mass  with  ammonium  chloride, 
dilute  hydrochloric  acid,  and  warm  dilute  potassium  hydroxide 
respectively,  in  order  to  remove  the  magnesium,  magnesia,  iron,  and 
silicon,  the  residue  was  dried  in  a  current  of  hydrogen  and  then  heated 
in  a  stream  of  either  chlorine  or  bromine.  The  corresponding 
tetrahalogenide  sublimes. 

The    broken   stones   and   pebbles   were    found   to   contain   carbon 
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dioxide,  nitrogen,  hydrogen,  oxygen,  helium,  and  traces  of  argon,  the 
broken  stones  containing  the  most  gas.  The  mineral  has  been  found 
by  Gockel  to  be  radioactive  (Abstr.,  1909,  ii,  956),  and  he  concluded 
that  thorium  was  present.  This  element  has,  however,  not  yet  been 
detected  in  any  of  the  author's  specimens.  T.  S.  P. 

Physical  and  Chemical  Properties  of  some  Varieties  of 
Antimony  Trisulphide.  Vito  Zaxi  {Bull.  Acad.  roy.  Belg.,  1909, 
1169 — 1182.  Compare  Guinchant  and  Chretien,  Abstr.,  1904,  ii, 
538,  568,  644). — The  varieties  examined  were  (1)  the  orange-red  form 
produced  by  precipitation ;  (2)  the  greyish-black  form  obtained  by 
heating  the  orange-red  modification,  and  (3)  natural  stibnite. 

The  conclusions  arrived  at  are  (a)  that  all  three  forms  have  the 
formula  SbgSg,  and  {h)  that  their  specific  gravities  are  4*1205, 
4*2906,  and  4*6353  respectively.  The  first  form  gradually  changes 
into  the  second  on  heating,  and  determinations  made  in  various  ways 
agreed  in  indicating  217°  as  the  temperature  at  which  transformation 
to  the  second  form  occurs  with  the  development  of  heat.  The  changes 
of  weight  observed  on  heating  the  orange-red  sulphide  at  about  100° 
are  not  due,  as  generally  supposed,  to  loss  of  water,  but  to  secondary 
reactions  involving  first  the  absorption  of  oxygen,  then  the  loss  of 
sulphur  dioxide,  and  the  eventual  production  of  some  metallic 
antimony.  Stibnite  seems  to  differ  from  the  second  form  only  in 
specific  gravity.  T.  A.  H. 
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Mineralogy  of  Franklin  Furnace,  New  Jersey.  Charles 
Palache  {Amer.  J.  Set.,  1910,  [iv],  29.  177 — 187). — ArsenopyriU, 
brilliant  crystals  from  limestone,  gave  anal.  I  (by  E.  C.  Sullivan). 
The  associated  iron-pyrites  contains  about  the  same  proportion  of 
cobalt,  but  the  associated  pyrrhotite  contains  no  cobalt  and  only 
a  trace  of  nickel : 

Fe.  Co.  As.  S.  Total. 

I.         32*48  1*16  48-72  18*80  101*16 

HuoriUy  pale  red  and  granular,  the  matrix  of  franklinite  grains, 
gave  II  (by  G.  Steiger).  The  deficiency  is  probably  fluorine,  but  even 
then  there  is  not  quite  enough  for  the  formula  CaF, : 

II.  01-.J1 

ManganosiU  (III,  by  G.  Steiger)  forms  a  granular  aggregate  with 
franklinite  and  zincite  ;  the  irregular  grains  are  dark  green  and  have 
a  cubic  cleavage,  being  emerald-green  in  thin  flakes ;  D  5*364 ; 
formula  MuO.  This  rare  species  has  previously  been  found  only 
in  Sweden. 

16—2 


Mk. 

Fe. 

Mn. 

Al. 

F. 

CI,  CO, 

Totol. 

0*24 

0-27 

0  09 

0*18 

4.'5-85 

nil 

97*84 

ii.   220  ABSTRACTS   OF   CHEMICAL   PAPERS. 

GaJinite,  variety  dysluite  (IV,  by  W.  T.  Schaller),  large  crystals 
from  Sterling  Hill ;  D  4-56. 

FranUinite  (V,  by  W.  T.  Schaller),  small  crystals  of  cubo-octahedral 
habit  and  adamantine  lustre,  and  showing  a  deep  red  colour  on  edges 
or  where  splintered  ;  D  5  09. 

Ileicerolite  (VI,  by  \V.  T.  Schaller) ;  under  the  microscope  it  is  seen 
to  be  tetragonal  with  indistinct  prismatic  cleavages  ;  D  4'85.  This 
hitherto  doubtful  mineral  may  be  described  as  a  zinc  hausmannite, 
ZnOjMngOg  (hausmannite  being  MnO,MD203). 

Pyroxenes  :  jeffersonite  (VII,  by  G.  Steiger)  and  schefferite  (VIII, 
by  \V.  T.  Schaller). 

Bementite  (IX,  by  G.  Steiger)  is  orthorhombic  with  three  pinacoidal 
cleavages.  The  water  is  expelled  only  at  a  red-heat,  and  the  formula 
HgMn5(Si04)4  shows  a  relation  to  tephroite  (MugSi^O^g). 

Friedelite  (X,  by  W.  T.  Schaller),  scales  and  indistinct,  tabular, 
rhombohedral  crystals.  Formula  H9(MnCl)Mn,(Si04)^,  or,  perhaps, 
H2o(MnCl)Mn,,Si,20,9. 

Vesumanite,  variety  cyprine  (XI,  by  G.  Steiger),  bluish-green, 
fibrous;  D  3-451  ;  formula  Hg(Al,Fe)6Cai2Siio045. 

Cuspidine  (XII,  by  C.  H.  Warren),  glassy,  white,  crystal  fragments ; 
D  2-965— 2-989;  formula  Ca2Si(0,F2)4.  This  species  has  hitherto 
been  known  only  from  Vesuvius. 

Total 
H2O     H2O  (less 

Si02.  AI2O3.  FejOs.  FeO.    MnO.    MnOg.  ZnO.     CaO.    MgO.  (105°).  (>  105°).    F.     OforF.) 

III.      —         —  0-26  94-59      1-30      3-41        —        Oil      0-38      0-40        —        100-45 


IV. 

v. 

1-47 

47-27 

9-90 

66-58 

— 

0-93 
9-96 

— 

37-10 
20-77 

1-01 
0-43 

1-09 
0-34 

1-21 
0-71 

— 

100-36* 
99-51t 

VI. 
VII. 
VIII. 

IX. 
X. 

1-71 
49-03 
49-80 
38-36 
34-69 

0-86 
0-26 
0-96 

0-77 
4-22 
1-46 
0  71 

3-95 
1-61 
4-94 
1-45 

60-44 

7-91        — 

9-69       — 

39-22       — 

48-00       — 

3343 
714 

trace 
2  93 
1-05 

19-88 

21  07 

0-62 

0-63 

5-81 

12-35 

3-35 

0-98 

2-47 
0-60 
1-55 
060 
1-94 

1-42 
0-70 
1-31 
8  01 
9-08 

0-31 

10024 

100-14 

99-80t 

99-70 

100-4S§ 

XI. 
XII. 

86-41 
32-36 

17-35 

1-86 

1-75 
071 

- 

1-74 

83  21 
61-37 

1-38 

0-24 

3-51 

036 
905 

100  ■0611 
100-43ir 

*  Including  CO2,  0-38.  t  State  of  oxidation  of  iron  and  manganese  not  known,  t  Including 
NagO,  0-9;  CO2,  0--13.  §  Including  CI,  3-43.  ||  Including  CuO,  1-85;  PbO,  trace;  NajO,  0-44; 
K2O,  0-50.     H   including  NajO,  0-48;  K2O,  0-27. 

Crystallographic  descriptions  are  also  given  of  zincite  {a:c  = 
1:1-5870);  nasonite  (hexagonal,  a\c=\  :  1-3167) ;  glaucochroite 
(a:6:c  =  0-4409:  1:0-5808);  willemite  (a  :  c=  1  :  0-6612) ;  datolite  ; 
humite,  and  leucophcenicite  (a  :  6  :  c  =  1  -1045  : 1  :  2-3155  ;  /3  -  76'^44'). 

Ninety-three  species  of  minerals  are  recorded  from  this  locality, 
several  of  them  now  for  the  firdt  time.  L.  J.  S. 

Bismite.  Wai.demar  T,  Schaller  and  Frederick  L.  Ransoms 
{Ainer.  J.  8ci.,  1910,  [iv],  29,  173— 176).— Bismite  occurs  in  the 
oxidised  zone  in  several  mines  in  the  Goldfield  district  of  Nevada.  It 
has  the  form  of  minute,  pearly  scales,  with  a  brilliant,  almost  metallic 
lustre  and  a  silvery  whiteness.  It  encrusts  the  cavity-walls  of  spongy 
limonite  and  quartz,  and  has  been  derived  by  the  alteration  of 
bismuthiniie  (BijSg).  Under  the  microscope  the  thin,  colourless 
scales  show  a  hexagonal  outline  with  triangular  markings  on  the  base, 


MINERALOGICAL  CHEMISTRY.  ii.   221 

and  a  negative  uniaxial  interference-figure  ;  there  is  a  perfect  basal 
cleavage.  The  crystals  are  therefore  rhombohedral,  a  :  c=  1 :  0"5775. 
(Artificial  crystals  of  bismuth  trioxide  are  orthorhombic.)  Analysis 
of  material  mixed  with  much  gangue  (mainly  quartz)  gave  : 

BLjOj.    HjO  (loss  on  IgDition).  Fe^Oj.        Insoluble  in  HCl.  Total. 

1704  3-96  0-36  7894  100-30 

These  results  indicate  that  the  crystals  are  either  bismite  (Bi203)  or 
a  hydrous  bismuth  oxide.  If  the  latter  be  the  case,  the  mineral  is  a 
new  species  (providing,  of  course,  that  BigOg  is  the  correct  formula  for 
bismite  or  bismuth  ochre).  L.  J.  S. 

Variety  of  Cobaltiferous  Calcite  from  Capo  Calamita,  Elba. 
Federico  Millosevich  (Atti  R.  AccaJ.  Lincei,  1910,  [v],  19,  i, 
91 — 92). — The  author  describes  a  sample  of  vivid  red  calcite  occurring 
in  crystalline  masses  on  a  limonitic  and  partly  magnetitic  rock.  It  is 
slightly  harder  than  normal  calcite,  has  D  2 '75,  and  has  the  following 
composition  : 


CaO. 

CoO. 

FeO. 

MgO. 

MnO. 

00^ 

Total. 

54-41 

1  27 

0-15 

0-27 

trace 

43  55 

99-65 

which  corresponds  with  :  CaCOg,  97-16  ;  C0CO3,  2-02;  FeCOj,  0*24,  and 
MgCOj,  0-56.     The  name  cobalto- calcite  is  given  to  the  mineral. 

T.  H.  P. 

The  Plumboniobite  Earths.  Otto  Ha  user  (Ber.,  1910,  43, 
417 — 419). — Spectroscopic  examination  of  the  plumboniobite  described 
in  a  previous  communication  (Abstr.,  1909,  ii,  676)  shows  that  the 
formula  therein  given  must  be  modified  to  R2''Cbo07,R^"'(Cb.;,Oy)3, 
where  R"  represents  Pb,  Fe,  UO,  and  Ca,  and  R'"  represents 

Y,  Gd,  Yb,  and  Al.  T.  S.  P. 

A  Uranium  Ore  from  German  Bast  Africa.  Willy  Marck- 
WALD  {Landw.  Jahrb.,  1909,  38,  Erganz.  band  V.,  42.3—425,  Thiel 
Festschrift). — An  account  of  the  methods  employed,  with  the  tabulated 
results  of  the  analysis  of  a  mineral  found  in  German  East  Africa 
containing  80—90%  uranium  oxides  (U03  =  45%,  1703  =  39%)  and 
7—8%  lead  oxide  (PbO).  F.  M.  G.  U. 

Minerals  from  the  Pegmatites  of  Madagascar.  Louis  Duparc, 
R.  Sabot,  and  M.  Wunder  {Arch.  Sci.  phys.  nat.,  1910,  [iv],  29, 
62 — 71). — The  pegmatite  veins  in  the  neighbourhood  of  Ant.sirab6  are 
intrusive  into  qnartzites  and  cipolins  ;  they  consist  mninly  of  quartz 
and  ortboclaso,  with  some  mica  and  various  accessory  minerals  (tour- 
maline, beryl,  spoduraene,  garnet,  etc.)  in  largo  crystals  of  gem- 
quality.     Usually  the  pegmatite  is  much  decomposed. 

Spessartite  (anal,  I),  of  gem-quality  and  honey-yellow  or  brown  in 
colour,  occurs  in  pegmatite  at  Tsilaieina :  refractive  index  (Na), 
1-79980. 

Cordierite  (nn<^1.    TI)   ---    '■-ind    as   irregulnr   fragments   in    the 
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micaceous  quartzite  of  the  Ibity  range  :  refractive  indices,  a  =  1-53958 
)8=  1-54516,  y=  1-54853. 

Loss  on 
SiOg.     AI2O3.   FcaOg.  FeO.  MnO.     CaO.  MgO.  TiOj.  ignition.  Total.  Sp.  gr. 
L     35-76     2106     1-78      —      39-40     1-23     0-46     010      —        99-79     4-0586 
IL     49-05     33-08     0-83     4-38        —        —     11-04      —       1-64     100-02     2-5933 

Crystallographic  descriptions  are  also  given  of  large  zoned  (red  and 
brown)  crystals  of  tourmaline  from  several  localities.  These  crystals 
are  optically  biaxial  with  a  smalU  axial  angle  ;  refractive  indices  are 
given.  L.  J.  S. 

Chemico-physical  Investigations  and  Analysis  of  the 
Iron-  and  Arsenic-containing  Water  of  Roncegno.  Rafpaelo 
Nasini,  Mario  Giacomo  Levi,  and  F.  Ageno  {Gazzetta,  1909,  39, 
ii,  481 — 512). — The  results  of  the  authors'  chemico-physical  measure- 
ments on  this  water  are  as  follows:  Df  1-00293;  freezing  point, 
-0-10°;  osmotic  pressure,  P=  1-205  atmos.  ;  specific  electrical  con- 
ductivity, ^25  =  000453;  radioactivity,  intensity  of  saturation 
current,  7=167-8x10"^^  amperes.  The  large  amount  of  arsenic 
renders  the  full  analysis  interesting.  The  dissolved  matter,  in  grams 
per  litre,  is  as  follows  : 

CuO.             FeO.  FcoOa.  Aip^.  MnO. 

0-01463  0-01006  1-21-230  0-26670  0-01952 

CaO.             MgO.  Na,0.  K^O.  SO^. 

0-58919  0-11400  0-01109  0-00325  3-53SS0 


AS2O3. 
0-00350 


AS2O5. 
0-05744 


XHs. 
0-00027 


CI. 
0-00007 


L12O. 
Trace. 


Ti02. 

Trace. 


NiO. 
0-003-25 

SiO.,. 
0-13160 

Residue 
at  100°. 
7-1610 


CoO. 
0-00-295 

P2O5. 
0-00740 

Residue 
at  180°. 
6-5560 


T.  H.  P. 


Physiological    Chemistry. 


Narcosis  and  Want  of  Oxygen.  II.  The  Effect  of  De- 
privation of  Oxygen  on  the  Resting  Current  of  Prog's  Skin. 
G.  Mansfield  {PJliigers  Archiv,  1910,  131,  457 — 464). — Alcock  has 
shown  that  narcotics  of  the  fatty  series  abolish  or  lessen  the  secretion 
current  of  the  frog's  skin,  but  only  if  the  narcotic  is  applied  to  its 
outer  surface.  Deprivation  of  oxygen  acts  in  exactly  the  same  way, 
and  ^this  is  considered  to  support  the  theory  that  the  narcotics  in 
question  produce  their  effects  by  lessening  the  supply  of  oxygen  to 
the  cell  lipoids.  W.  t).  H. 

Gaseous  Metabolism  of  the  Dog's  Heart  during  Vagus 
Inhibition.  J.  M.  Wolfsohn  and  L.  W.  Ketron  {Proc.  Amer. 
physiol.  Soc,  1909,  25 — 26  ;  Amer.  J.  Physiol.,  25). — The  gases  of  the 
blood  were  analysed  by  the  use  of  the  mercury  pump,  and  Barcrof  t  and 
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Dixon's  results  were  confirmed  that  vagus  inhibition  lessens  the  oxygen 
absorbed  and  the  carbon  dioxide  produced,  the  latter  being  the  more 
marked.  W.  D.  H. 

The  Inhibition  of  Soap  Haemolysis.  Wilhelm  Meyebstein 
{Arch.  exp.  Path.  Pharm.,  1910,  62,  145 — 155). — The  haemolysis  pro- 
duced by  soaps  is  inhibited  by  cholesterol  and  also  by  two  other  lipoids, 
kephalin  and  cerebron.  Sodium  stearate  and  palmitate,  which  possess 
haemolytic  properties,  increase  the  haemolysis  produced  by  sodium  oleate. 
Alcoholic  extracts  of  organs  inhibit  haemolysis  produced  by  soaps  and 
by  saponin.  Dissolved  red  corpuscles  protect  other  red  cells  from 
the  solvent  action,  probably  by  the  fact  that  lipoids  are  liberated. 

W.  D.  H. 

Observations  on  the  Inhibitory  Influence  Exerted  by 
Hypertonic  Saline  Solutions  and  Calcium  Chloride  Solutions 
on  the  Action  of  Specific  Haemolysins  -with  Suggestions  as 
to  the  Therapy  of  Blackwater  Fever.  W.  D.  Sutherland  and 
David  McCay  {Bio-Chem.  J.,  1910,  5,  1 — 22). — In  blackwater  fever 
the  corpuscles  are  more  vulnerable  than  in  the  normal  state,  and  the 
liberation  of  haemoglobin  is  due  to  a  hsemolysin.  Salts  which 
decrease  the  number  of  inorganic  ions  in  the  plasma  are  recommended, 
for  such  salts  to  a  large  extent  inhibit  haemolysis  in  vitro.  The  intra- 
venous injection  of  a  mixture  of  sodium  chloride  and  calcium  chloride 
is  recommended.  W.  D.  H. 

Action  of  Biotoxin  on  Blood.  Francesco  Marino-Zuco  and 
L  GiUGANiNo  {GazteUa,  1909,  39,  ii,  586 — 616). — Further  experiments 
on  the  toxin  previously  described  (Abstr.,  1904,  ii,  754)  give  the 
following  results.  The  biotoxin,  as  the  authors  term  it,  has  an 
energetic  poisoning  effect  on  the  blood,  its  action,  which  can  be 
followed  by  means  of  the  spectroscope,  being  as  follows.  The 
oxyhaemoglobin  is  resolved  by  the  action  of  the  enzyme  into  two 
priucijwil  substances,  one  of  which  has  a  protein  character  and  contains 
all  the  iron  of  the  haemoglobin,  the  other  being  a  non-protein  pigment 
which  is  apparently  analogous  to  the  colouring  matter  of  the  bile  and 

•:hibits  a  spectrum  characterised  by  a  band  in  the  red,  X  =  650 — 632, 
ind  another  between  the  blue  and  green,  X  =  520 — 490.  This  action 
on  the  blood  pigment  is  so  sensitive  that,  by  means  of  the  spectroscope, 
the  presence  of  one  five-millionth  (1/5,000,000)  of  the  biotoxin  in  1  c.c 
of  10%  defibrinat^d  blood  solution  can  be  recognised.  In  small  pro- 
portions the  biotoxin  occurs  in  circtilating  blood,  its  presence  being 
demonstrated,  not  only  by  direct  extraction,  hut  also  by  the  changes 
taking  place  in  sterilised  blood  solutions  when  these  are  maintained 
for  three  months  at  40 — 41°  (the  optimum  temperature  of  the  toxin) 

r  for  a  longer  period  at  the  ordinary  temperature.  T.  H.  P. 

Influence  of  Alcohol  on  Metabolism.     Lafayette  B.  Mendel 

and   Warren   W.   Hii.niTCH    {Proc.    Amsr.   physiol.    Soc.,    1909,   11; 

^mrr.    J.    Physiol.,    25). — The    most    marked   result   of    alcohol    as 

revealed  b'-  .'..  o-y  analysis  is   to   increase   the  amount    of    purine 
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substances,  *'  Protein  sparing "  so  frequently  observed  before  was 
also  shown  to  occur.  The  paucity  of  the  results  indicates  that  the 
body  can  maintain  its  catabolic  functions  along  normal  channels, 
despite  the  interference  of  toxic  agents,  a  factor  of  safety  being 
present.  In  the  more  marked  conditions  of  alcoholism,  conjugated 
glycuronates  may  be  excreted  both  in  men  and  animals :  these 
disappear    with    the    cessation   of   the   intake    of    alcohol. 

W.  D.  H. 

Relation  of  Pancreas  to  Sugar  Metabolism.  Wesley  M. 
Baldwin  {Proc.  Amer.  physiol.  Soc,  1909,  21 — 22;  Amer.  J.  Physiol, 
25). — Experiments  with  the  muscles  and  pancreas  of  catJ=,  frozen  solid 
by  liquid  air  and  then  powdered,  show  that  when  extracts  are  made, 
the  presence  of  the  pancreas  increases  glycolysis  in  an  alkaline 
medium,  and  thus  the  original  statements  of  O.  Cobnheim  are 
confirmed.  W.  D.  H. 

Digestion  of  Inulin.  H.  Bierry  {Gompt.  rend.,  1910,  150, 
116 — 118). — In  the  higher  animals,  transformation  of  inulin  is 
effected  by  the  hydrochloric  acid  of  the  gastric  juice,  and  is  not  due  to 
the  presence  of  a  soluble  pancreatic  ferment.  The  pancreatic  juice 
of  dogs  is  incapable  of  eilecting  hydrolysis.  The  gastro-intestinal 
secretion  of  Helix  pomatia,  however,  slowly  hydrolyses  inulin  with 
formation  of  Isevulose.  W.  0.  W. 

Effects  of  Carbohydrates  on  the  Artiflcial  Digestion  of 
Casein.  Nellie  E.  Goldthwaitb  {J.  Biol.  Ckem.,  1910,  7,  69—82). 
— Carbohydrates  retard  the  digestion  of  caseinogen  in  vitro,  in 
proportion  to  the  amount  added.  W.  D.  H. 

Chemical  and  Bacteriological  Study  of  Fresh  Eggs.  Mary  E. 
Pennington  (/.  Biol.Chem.,  1910,7,  109— 132).— In  fifty-seven  eggs, 
seven  only  were  sterile  ;  in  the  remainder,  bacteria,  of  which  thirty-six 
varieties  were  identified,  were  present  both  in  white  and  yolk.  The 
chemical  data  relate  mainly  to  nitrogenous  compounds  in  both  white  and 
yolk — nitrogen  coagulable  by  heat,  in  filtrate,  in  tannic  acid  precipitate, 
etc.     These  details  are  given  in  numerous  tables.  W.  D,  H. 

The  Phosphorus-content  of  Growing  Dogs.  Alexander 
LipschUtz  {Arch.  exp.  Path.  Pharm.,  1910,  62,  210 — 243).— In  growing 
dogs,  restriction  of  the  diet  to  rice  and  white  of  egg  leads  to  a  rela- 
tive "  phosphorus  hunger,"  the  body  containing  only  from  one-sixth 
to  one-fifteenth  of  the  normal  amount  of  phosphorus?.  This  diet,  poor  as 
it  is  in  phosphorus,  leads  to  changes  in  the  skeletal  system  similar  to 
th o-^i -*"'='  --'^  in  the  bones  in  "  Barlow's  disease,"  and  to  a  slower  rate 
question  pjij^n  normal.  W.  D.  H. 

the  cell  lip 

Qg^QQ^ilaritles   of  the  Mammalian  Heart   under  Aconitine. 

Inhibit  ^-   Cushny   {Heart,  1909,  1,  1 — 22). — From  experiments  on 

^r     •  a  which  aconitine  in  0'05mg.  doses  was  injected  intravenously, 

3/ p. ^  ^0(/.^  found  that  several  forms  of  cardiac  irregularity  could  be  pro- 
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duced,  among  which  impaired  conduction  through  the  auriculo- 
ventricular  bundle  may  be  mentioned.  Aconitine  has  a  greater 
tendency  to  cause  pulsus  alternans  than  most  other  poisons. 

W.  D.  H. 

Influence  of  the  ^Pancreas  on  the  Glycolytic  Power  of 
Muscle.  G.  C.  E.  Simpson  {Bio-Chem.  J.,  1910,  5,  126— 142).— By 
incubation  of  muscle  juice  or  extract,  especially  in  the  presence  of 
pancreatic  juice,  large  amounts  of  reducing  substances  are  formed, 
possibly  from  glycogen,  but  more  largely  from  autolytic  or  tryptic 
digestion  of  the  muscle  plasma.  The  nature  of  these  substances  bas 
still  to  be  investigated.  The  difficulty  of  maintaining  asepsis  is, 
however,  almost  insuperable,  and  the  difficulty  of  estimating  sugar  in 
the  presence  of  large  amounts  of  proteins  leads  to  great  experimental 
error.  So  far  as  observations  are  possible  under  these  limitations, 
the  glycolysis  obtained  by  the  combined  action  of  pancreatic  and 
muscle  juices  is  believed  to  be  not,  as  a  rule,  greater  than  the  sum  of 
the  actions  of  the  constituents  of  the  mixture.  W.  D.  H. 

The  Silicic  Acid  in  Whartonian  Jelly.  Hugo  Schulz 
{Pjiiljer's  Archiv,  1910,  131,  447 — 456). — Frauenberger  (Abstr., 
1908,  i),  969)  having  thrown  doubt  on  the  statements  of  the  author 
regarding  silicic  acid  in  the  Whartonian  jelly  of  the  human  umbilical 
cord,  the  experiments  in  question  have  been  repeated,  and  the  results 
are  practically  the  same  as  in  the  previous  investigation  (Abstr.,  1902, 
ii,  275),  namely,  that  the  jelly  contains  4%  of  ash,  not  11  "6%  as  stated 
by  Frauenberger,  and  that  1  kilogram  of  the  dried  jelly  contains 
0-24  gram  of  silica.  W.  D.  H. 

The   Parent  Substance  of  Glycogen.     Eduard  PflCgeb  and 
Peter   Junkersdobf.      Postscript.     Kduard  PflCger.     Influence 
of  Phloridzin  on  the  Sugar  in  the  Blood.     Peter  Junkersdorf. 
Estimation   of   Glycogen   in   the    Tortoise's  Liver.       Eduard 
Pfluger  {Piiiigirs  Archiv,  1910,  131,  201— 301, 302— 305,  306— 313, 
314 — 316). — The   first  paper  contains  protocols  of  over   150  experi- 
ments on  dogs.     The  liver  was  rendered  almost   free  from  glycogen 
by  means    of  phloridzin  and  inanition  ;  but   twenty-four  hours  later, 
if  no  more  phloridzin   is   given,  the  liver  may  contain  as  much  as 
3%  of  glycogen  ;  the  mean  percentage  in  thirty-eight  experiments  was 
11%.     If  cod's  flesh  is  given,  the  percentage  rises  enormously,  and 
e  conclu.«ion  is  drawn  that  this  is  not  a  "  sparing "  phenomenon, 
rither  is  the  glycogen  derived  from  fat,  but  from  protein.     In  fact. 
lis  \»  regarded  as  the  first  absolute  proof  of  the  origin  of  carbo- 
vdrato    from    protein.       Excespivo   doses   of   protein    food    do    not 
'  crease  the  percentage  of  glycogen  so  much  as  moderate  doses. 

In  the  postscript,  a  few  experiments  given  seem  to  indicate  that 
glycine  may  act  aa  a  parent  substance  of  glycogen,  but  these  are  to  be 
repeated  on  a  larger  scale. 

The  third  paper  confirms  the  previously  well-known   fact  that  in 
Hloridzin  diabetes  the  amount  of  sugar  in  the  bl  ^t  higher 

lan  normal  :  it  may  be  lower. 
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Pfluger's  method  of  estimating  glycogen  has  been  tested  already  in 
thousands  of  cases ;  the  tortoise's  liver,  however,  does  not  lend  itself, 
for  certain  unexplained  reasons,  to  the  method  ;  in  this  case,  therefore, 
reliance  has  to  be  placed  on  a  previous  method  which  is  not  so  exact. 

W.  D.  H. 

Physiology  of  Lymph.  X.  The  Comparative  Electrical 
Conductivity  of  Lymph  and  Serum,  and  its  Bearing  on 
Theories  of  Lymph  Formation.  A.  B.  Luckhardt  (Anm-.  J. 
Physiol.,  1910,  25,  345 — 353). — Several  observers  have  stated  that 
lymph  contains  more  chlorides  than  serum  ;  this  is  confirmed  by  the 
electrical  conductivity  method.  The  serum  is  certainly  richer  in  protein 
than  lymph,  but  the  increase  of  protein  (as  shown  by  experiments  on 
white  of  egg)  is  inadequate  to  explain  tlie  lesser  conductivity  of  the 
former  fluid.  Fat  droplets  in  the  chyl  depress  the  conductivity  of 
lymph.  A  10%  increase  in  the  amount  of  sodium  chloride  in  physio- 
logical saline  solution  produces  an  effect  on  conductivity  comparable 
to  that  seen  in  comparing  lymph  and  serum.  The  excess  of  chlorides 
awaits  explanation,  and  is  not  compatible  with  purely  mechanical 
theories  of  lymph  formation.  W.  D.  H. 

Physiology  of  Lymph.  XI.  The  Fractional  Coagulation 
of  Lymph.  Herbert  O.  Lussky  (Amer.  J.  Physiol.,  1910,  25, 
354 — 366). — Lymph  may  coagulate  in  successive  crops  of  fibrin ; 
this  will  depend  on  the  amount  of  thrombin  present.  In  lymph 
the  conversion  of  prothrombin  into  thrombin  by  calcium  appears 
to  occur  very  slowly.  A  small  yield  of  fibrin  with  a  small  amount 
of  ferment  in  a  given  time  is  no  proof  that  thrombin  is  not  an 
enzyme,  as  Eettger  (Abstr.,  1909,  ii,  680)  considers.  The  time  factor 
was  neglected  by  this  observer ;  after  the  lapse  of  a  longer  time,  as 
much  fibrin  may  be  formed  as  in  other  specimens  is  formed  by 
larger  amounts  of  the  enzyme  in  a  shorter  time.  W.  D.  H. 

Presence  in  Cow's  Milk  of  an  Anaeroxydase  and  a 
Catalase.  J.  Sarthou  (Compt.  rend.,  1910, 150,  119 — 121.  Compare 
this  vol.,  ii,  57)  — Polemical  against  Bordas  and  Touplain  (lac.  cit.). 
The  author  quotes  the  results  of  experiments  which  appear  to  show 
that  the  catalytic  actions  brought  about  by  filtered  milk  are  due,  not 
to  casein,  but  to  lactic  ferments.  W.  O.  W. 

Reactions  of  Curdled  Milk  due  to  the  Colloidal 
State.  FRfeD.  BoRDAS  and  F.  Touplain  {Compt.  rmd.,  1910,  160, 
341 — 343.  Compare  this  vol.,  ii,  57). — The  authors  consider  that  the 
reactions  of  curdled  milk,  hitherto  attrib\ited  to  the  presence  of  enzymes, 
may  be  explained  by  the  colloidal  state  of  the  casein.  Colloidal  solu- 
tions of  ferrous  oxalate  or  ferric  lactate  are  found  to  give  all  the 
catalytic  reactions  of  curdled  milk,  decomposing  hydrogen  peroxide,  for 
example,  and  developing  a  blue  coloration  with  p-phenylenediamine. 
Curdled  milk  which  has  been  heated  to  110°  and  cooled  gives  no 
reaction  with  these  substances  ;  if,  however,  the  casein  is  brought  to  a 
very  finely-divided  state  by  allowing  a  jet  of  the  liquid  under  a  pressure 
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of  300  atmospheres  to  impinge  on  an  agate  plate,  it  becomes  endowed 
with  marked  catalytic  properties.  W.  0.  W. 

The  Phosphorus  in  Faecea  Alexander  Lipschotz  (Arch.  exp. 
Path.  Pharm.,  1910,  62,  244 — 252). — The  normal  faeces  of  the  growing 
animal  (dog  and  mao)  are  poorer  in  phosphorus  than  in  the  adult 
condition.  W,  D.  H. 

The  Degradation  of  Patty  Acids  in  Diabetes  mellitus. 
Julius  Baer  and  Leon  Blum  {Arch.  exp.  Path.  Pharm.,  1910,  62, 
129—138.  Compare  Abstr,,  1908,  ii,  1057).— It  has  been  shown 
previou|ly  by  the  authors  that  the  admioistration  of  butyric  acid, 
hexoic  acid,  j8-methylbutyric  aeid,  ^-ethyl butyric  acid,  leucine,  phenyl- 
alanine, and  tyrosine  to  diabetics  causes  an  increase  of  yS-hydroxybutyric 
acid,  and  members  of  that  group  in  the  body  that  constitutes  acidosis. 
Stre.ss  is  laid  on  the  importance  of  the  y8-position  in  the  substances 
given.  The  present  research  relates  mainly  to  leucine;  J-leucine 
produces  no  effect,  but  the  naturally  occurring  Weucine  is  effective  in 
the  direction  above  indicated.  Embden  states  that  by  perfusing  the 
liver  with  cZ-leucine,  acetone  formation  is  ob.-erved,  and  that  this  does 
not  occur  with  ^-leucine.  These  experiments  were  repeated,  but  no 
maiked  difference  could  be  observed  between  the  two  isomerides. 

W.  D.  H. 

Formation  of  Glycogen  in  the  Liver  of  Tortoises  with 
Pancreatic  Diabetes.  M.  Nishi  {ArcJi.  exp.  Path.  Pharm.,  1910, 
62,  170 — 179). — The  blood  of  normal  tortoises  contains  no  reducing 
substance ;  total  extirpation  of  the  pancreas  leads  to  intense  glycjemia 
and  glycosuria  ;  in  this  condition  perfusion  of  the  liver  with  a  solution 
of  dextrose  leads  to  glycogen  formation  there  as  in  normal  animals. 

W.  D.  H. 

The  Production  of  Sugar  from  Amino-acids.  A.  I.  Ringer 
and  Graham  Lusk  {Proc  Amer.  physiol.  Soc,  1909,  19  ;  Amer.  J. 
Physiol.,  26). — Both  glycine  and  alanine  admini.^^tered  to  dogs  suffer- 
ing from  phloridzin  glycosuria  are  completely  converted  into  sugar  ; 
and  three  of  the  four  carbon  atoms  in  aspartic  acid,  and  three  of  the 
five  in  glutamic  acid,  are  similarly  convertable  into  dextrose. 

W.  D.  H. 

Phloridzin  Qlycocholia.     II.  T.  Woodyatt  [J.  Biol.  Chem.,  1910, 
7,   133 — 136). — The   administration  of  phloridzin  leads    to   presence 
of  sugar,  not  only  in  the  urine,  but  also  in  the  bile;  its  action  is, 
liprefore,  not  confined  to  the  kidneys.  W.  D.  H. 

Acapnia  and  Shock.  V.  Failure  of  Respiration  after 
Intense  Pain.  YANDfeLL  Henderson  {Aimr  J.  Physiol.,  1910,  25, 
385— 4U2.  Compare  this  vol.,  ii,  137). — A  continuation  of  work  along 
the  same  lines  as  in  previous  papers.  The  point  specially  insisted  on 
is  that  serious  and  even  fatal  apnoea  may  be  a  result  of  intense 
pain,  and  a  case  in  support  of  this  view,  in  a  man,  is  recorded. 

W.  D.  H, 
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Antagonistic  Action  of  Barium  and  Magnesium.  Don  R. 
Joseph  and  Samuel  J.  Meltzer  [Proc.  Amer.  physiol.  Soc,  1909, 
17 — 18  ;  Amer.  J.  Physiol.,  25). — In  rabbits,  1*2  grams  of  magnesium 
sulphate  per  kilo,  of  body-weight  are  fatal.  It  has  been  previously 
shown  that  these  effects  are  antagonised  by  calcium  salts.  The  effect 
on  the  respiration  is  also  antagonised  by  barium  salts,  although  the 
animal  remains  anaesthetised  and  otherwise  paralysed.  The  same 
dose  of  barium  chloride  alone  is  fatal,  so  that  the  toxic  effects 
of  barium  are  antagonised  by  magnesium.  W.  D.  H. 

The  Increase  of  Susceptibility  to  Adrenaline  Produced  by- 
Cocaine.  Alfred  Frohlich  and  Otto  Loewi  {Arch.  ea^.  Path. 
Pharm.,  1910,  62,  159 — 169). — Small  inactive  doses  of  cocaine  increase 
markedly  the  intensity  and  duration  of  the  effects  of  adrenaline  on 
the  blood-vessels,  eye,  and  bladder.  The  combination  of  the  two  is 
therefore  recommended  for  therapeutic  use.  W.  D.  H. 

Fate  of  Sodium  Benzoate  in  the  Human  Organism.  Henry 
D.  Dakin  {J.  Biol.  Chem.,  1910,  7,  103— 108).— Sodium  benzoate  in 
doses  of  5  to  10  grams  a  day  for  two  or  three  days  is  wholly  elimin- 
ated in  the  urine  as  hippuric  acid.  The  increase  of  glycuronic  acid 
derivatives  is  trifling.  These  results  confirm  those  of  Lewinski 
(Abstr.,  1908,  ii,  518  ;  1909,  ii,  820),  and  are  in  opposition  to  those  of 
Brugsch  and  Tsuchiya  (Zeitsch.  expt.  Path,  Ther.,  1909,  5,  937).  An 
improved  method  of  hippuric  acid  estimation  is  described. 

W.  D.  H. 

The  Action  of  Ether  on  the  Circulation.  E.  H.  Embley  {Bio- 
Chem.  J.,  1910,  5,  79 — 93). — Ether  administered  with  plenty  of  air 
lowers  the  blood-pressure  ;  in  high  concentration  it  paralyses  the  heart 
muscle.  It  stimulates  the  inhibitory  mechanism  of  the  heart,  and 
relaxes  the  arterioles.     It  is  in  every  way  safer  than  chloroform. 

W.  D.  H. 

The  Chemistry  and  Bio-chemical  and  Physiological  Pro- 
perties of  a  Sapo-glucoside  obtained  from  the  Seeds  of  Bassia 
longifolia  (Mowrah  Seeds).  Benjamin  Moore,  Miss  S.  C.  M. 
SowTON,  F.   VV.   Baker- Young,  and  T.  Arthur  Webster  {Bio-Chernt 

J.,    1910,    5,    91 — 125) The    sapo-glucoside   in   question   is    named 

mowrin.  Directions  for  its  isolation  are  given ;  on  hydrolysis,  it 
yields  mowric  acid,  furfuraldehyde,  and  dextrose.  It  is  very  toxic, 
and  workers  with  Mowrah  meal  suffer  from  virulent  cellulitis  of  the 
hands  .and  feet.  Details  are  given  inter  alia  oi  its  bsemolytic  action, 
and  of  its  action  on  the  heart ;  in  the  latter  relation  it  resembles 
drugs  of  the  digitalir<  group.  W.  D.  H. 

Comparative  Action  of  Stovaine  and  Cocaine  as  Measured 
by  their  Direct  Effect  on  the  Contractility  of  Isolated  Muscle. 
Victor  H.  Yeley  and  Augustus  D.  Waller  {Proc.  Boy.  Soc,  1910, 
B,  82,  147 — 151). — Stovaine,  methylatovaiue,  and  cocaine  have 
approximately  eqtial  affinity  values  as  measured  by  the  methyl-orange 
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and  borax  precipitation  methods.     Measured  by  Waller's  method,  the 
toxicities  of  these  drugs  to  plain  muscle  are  also  equal.         G.  S.  W. 

Toxicity  of  Thallium  Salts.  Robert  E.  Swain  and  W.  G. 
Bateman  \j.  Biol.  Ghem.,  1910,7,  137— 151).— The  toxicity  of  thallium 
salts  has  been  a  matter  of  divergence  of  opinion.  The  present  experi- 
ments on  numerous  species  of  animals  show  that  it  is  among  the  most 
toxic  of  the  elements.  The  symptoms  closely  resemble  those  of 
ursemic  poisoning,  but  the  kidneys  so  far  examined  show  no  very 
severe  changes.  W.  D.  H. 

Mercury  and  Hirudin.  Mlle.  Gustava  Prus&ak  {Arch.  exp. 
Path.  Pharm,  1910,  62,  201— 209).— The  toxic  action  of  mercury 
(given  as  sublimate)  is  much  increased  by  the  administration  of 
hirudin  ;  the  minimal  lethal  dose  of  the  former  is  thus  lessened.  The 
same  symptoms  and  pathological  appearances  occur  as  when  the  blood 
is  not  rendered  incoagulable  by  hirudin.  W.  D.  H. 

Cobra  Poison  and  Haemolysis.  III.  Ivar  Bang  (5/oc/t«7n.  ^«ttecA., 
1910,  23,  463—498.  Compare  Abstr.,  1909,  ii,  681).— Although  pure 
lecithin  has  no  influence  on  the  haemolysis  produced  by  cobra  venom, 
it  is  shown  that  commercial  lecithin  acts  as  an  activator  under  a 
number  of  different  experimental  conditions.  This  is  explained  by 
the  hypothesis  that  the  membrane  of  the  corpuscles  is  rendered  more 
permeable  to  salts,  especially  to  their  acid  constituents,  the  lecithin 
combining  with  the  alkali.  It  is  further  supposed  that  there  are 
two  receptors,  and  that  the  poison  reacts  with  the  second  receptor  in 
the  presence  of  lecithin ;  it  is  this  which  renders  the  lipoid  membrane 
permeable.  W.  D.  H. 
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Assimilation  of  Carbon  by  Bacteria  which  Oxidise  Hydrogen. 
A.  J.  Lebedeff  (5er.  deut.  hot.  Ges.,  1910,  27,  598— 602).— The 
development  of  the  microbe  employed  in  a  solution  containing  minerals 
and  nitrate  is  coincident  with  an  absorption  of  carbon  dioxide, 
hydrogen,  and  oxygen,  and  a  slight  liberation  of  free  nitrogen.  The 
average  result  of  about  fifty  experiments  showed  that  for  100  c.c.  of 
carbon  dioxide  used,  500  to  1500  c.c.  of  hydrogen  were  oxidised.  The 
oxidation  of  hydrogen  takes  place,  however,  when  carbon  dioxide  is 
absent,  the  hydrogen  and  oxygen  being  absorbed  in  the  relation 
H,:0j=2. 

In  the  autotrophic  assimilation  of  carbon  dioxide,  the  volume  of 
oxygen  liberated  is  equal  to  that  of  the  carbon  dioxide.  The  process 
is  the  same  as  that  which  takes  place  in  green  plants.  In  complete 
absence  of  free  oxygen  the  process  is  slow.  N.  H.  J.  M. 
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Cellulose  as  Source  of  Energy  in  the  Assimilation  of  Atmo- 
spheric Nitrogen.  Hans  Peingsheim  (Centr.  Bakt.  Par.,  1910,  ii, 
26,  222 — 227). — Clostridium,  in  conjunction  with  organisms  which 
decompose  cellulose,  gives  better  results  with  cellulose  than  Clostridium 
alone  with  dextrose,  sucrose,  starch,  lactose,  ormannitol.  The  amount 
of  nitrogen  fixed  depends  on  the  concentration,  being  higher,  per  gram 
of  substaLce  fermented,  the  lower  the  concentration.  With  Clostridium 
+  methane  fermentation,  the  amounts  of  nitrogen  fixed  were  10 "4  and 
5*4  mg.  per  gram  with  0*5  and  1%,  whilst  with  Clostridium  +  hydrogen 
fermentation  the  amounts  were  8"3  and  7*7  mg.  respectively.  Azoto- 
ftacfer  +  methane  fermentation  gave  45  mg.  nitrogen  per  gram  (0"5% 
cellulose).  N.  H.  J.  M. 


Agar-Agar  as  Source  of  Energy  in  the  Assimilation  of 
Atmospheric  Nitrogen.  Hans  Peingsheim  and  Eenst  Peingsheim 
{Centr.  Bakt.  Par.,  1910,  ii,  227— 231).— In  a  solution  containing  0-2% 
agar  and  0'04%  dextrose  inoculated  with  Bacillus  gelations  +  Clostridium 
Americanum,  26  6  mg.  of  nitrogen  were  assimilated  per  gram  of  agar, 
whilst  with  a  similar  solution  containing  0*005%  of  ammonium  phos- 
phate instead  of  dextrose,  the  amount  of  nitrogen  fixed  was  15*4  mg. 
per  gram.  Two  experiments,  in  which  solutions  containing  (1)  0*5% 
agar  and  0"1%  mannitol,  and  (2)  the  same  proportion  of  agar  and  0*04% 
mannitol,  were  inoculated  with  B.  gelaticus  +  Azotobacter  chroococcum 
resulted  in  the  fixation  of  14  and  6*8  mg.  nitrogen  respectively. 

The  results  are  of  interest  as  they  account  for  the  origin  of  the 
nitrogen  required  by  the  vegetable  and  animal  organisms  in  the  sea. 
Benecke  and  Keutner  {Ber.  deut.  hot.  Ges.,  1903,  21,  333)  showed  that 
both  Azotobacter  and  Clostridium  occur  in  sea-water,  and  the  present 
results  indicate  that  the  agar  present  in  the  red  and  brown  Algae  is 
rendered  available  as  source  of  energy  with  the  help  of  Bacillus 
gelaticus.  N.  H.  J.  M, 


Ammonia  and  Nitrates  as  Sources  of  Nitrogen  for  Mould 
Fungi.  G.  RiTTEE  {Ber.  deut.  bot.  Ges.,  1910,  27,  582— 588).— The 
assimilation  of  ammonia  by  mould  fungi  is  the  more  complete  the 
weaker,  and  less  poisonous,  the  acid  liberated  from  the  salt,  and 
the  development  of  the  fungi  on  nutritive  solutions  containing 
ammonium  salts  is  in  direct  proportion  to  their  power  of  resisting  the 
action  of  free  acids. 

Aspergillus  niger  and  Rhizopus  nigricans  liberate  considerably  more 
acid  than  the  amount  which  permits  the  germination  of  their  spores, 
whilst  with  submerged  fungi,  such  as  the  Mucora,ceap.,  the  amount  of 
acid  produced  tends  to  be  below  the  limit. 

Aspergillus  glaucus,  Mucor  racemosus,  and  Cladosporiurn  lierbarum, 
which  are  termed  "nitrate"  fungi  (Laurent,  Ann.  Inst.  Pasteur,  1888, 
2,  593,  and  1889,  3,  362),  develop  at  least  as  well,  and  in  part 
better,  when  supplied  with  ammonium  salts  as  with  nitrates. 
Rhizojms  nigricans^  Mucor  mucedo,  and  Thamnidium  elegans  do  not 
assimilate  nitrates  appreciably.  N.  H.  J.  M. 
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Production  and  Utilisation  of  Nitrous  Oxide  by  Bacteria. 
Bruno  Tacke  {Centr.  Bakt.  Par.,  1910,  ii,  26,  236.  Compare 
Beyerinck  and  Minkruann,  ibid.,  25,  30).— The  author  refers  to  a 
previous  paper  {Landtc.  Jahrb.,  1887,  16,  917)  in  which  he  showed  the 
production  of  considerable  amounts  of  nitrous  oxide  in  denitrification 
experiments. 

Nitric  oxide  may  also  be  produced  in  considerable  quantity.  An 
experiment  in  which  beet  was  fermented  in  a  vacuum  yielded  so 
much  nitric  oxide  in  eight  or  ten  days  that  red  fumes  were  seen  on 
opening  the  vessel.  N.  H.  J.  M. 

Influence  of  Depth  of  Cultivation  on  Soil  Bacteria  and 
their  Activities.  Walter  E.  King  and  Charles  J.  T.  Dorylaxd 
{Kansas  State  Agric.  Coll.  Exper.  Stat.  Btd.,  161,  1909). — Two  plots, 
each  42  feet  square,  the  one  a  silt  loam,  and  the  other  a  fine  sand, 
were  divided  into  six  sub-plots,  the  soil  of  which  was  stirred  to  the 
depth  of  two,  four,  six,  eight,  and  ten  inches  respectively,  one  sub- 
plot being  left  undisturbed.  Samples  were  frequently  taken,  and 
the  number  of  bacteria  determined.  The  temperature  of  the  soil 
was  recorded,  and  the  amount  of  moisture  in  the  first  twelve  inches  of 
soil  determined  each  time. 

The  results  showed  that  deep  ploughing  (eight  to  ten  inches)  increased 
the  number  of  bacteria  in  both  soils.  It  also  increased  the  production 
of  ammonia  in  the  soil,  whilst  denitrification  was  decreased.  The 
maximum  number  of  bacteria  was  found  within  the  fifth  and  sixth 
inches. 

An  excess  of  moi.sture  in  the  soil  reduces  the  number  and 
diminishes  the  activity  of  the  bacteria.  There  are,  however,  more 
or  less  regular  periods  of  increased  and  diminished  bacterial  life  and 
activity,  to  some  extent  independent  of  moisture  and  temperature, 
and  due,  perhaps,  to  the  presence  of  bacterial  by-products. 

N.  H.  J.  M. 

New  Theory  of  AlcohoUc  Fermentation.  K.  Kusserow 
{Cantr.  Bakt.  Far.,  1910,  ii,  26,  184— 187).— The  theory  is  essentially 
as  follows :  The  yeast,  requiring  oxygen,  reduces  the  sugar  to  a 
bexabydric  alcohol,  which  decomposes  into  ethyl  alcohol,  carbon 
dioxide,  and  hydrogen.  The  nascent  hydrogen  causes  a  further 
reduction  of  sugar,  followed  by  the  decomposition  of  the  alcohol, 
and  this  continues  until  the  sugar  is  used  up  or  until  the  fermentation 
is  stopped  by  the  oxidation  of  the  hydrogen. 

Fermentation  is  therefore  first  brought  about  by  the  reducing 
action  of  the  living  yeast  cell,  or  by  similarly  acting  organisms, 
whilst  its  continuation  is  purely  chemical,  depending  on  the  production 
of  hydrogen.  N.  H.  J.  M. 

Action  of  Ultra-violet  Light  on  Wine  During  Fermentation. 
vHARLEs  Mauhain  and  G.  VVarcollier  (Compt.  rend.,  1910,  150, 
343 — 344.  Compare  Abstr.,  1909,  ii,  752). — The  sterilisation  of 
white  wine  under  the  action  of  ultra-violet  light  takes  place  with 
greater  rapidity  than  in  the  case  of  cider  previously  studied.     Thus  a 
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layer  of  wine,  1*7  mm.  in  thickness,  is  sterilised  in  thirty  to  sixty 
seconds  when  exposed  at  4  cm.  from  a  quartz -mercury  lamp,  whilst 
under  the  same  conditions  cider  requires  about  fifteen  painutes. 

W.  0.  w. 

Causes  Favouring  the  Formation  of  Acetaldehyde  in 
Wine.  AuGUSTE  Trillat  {Bull  Soc.  chim.,  1910,  [iv],  7,  71 — 78). — 
In  previous  papers  {Abstr.,  1909,  ii,  429,  606,  607)  the  author  has 
shown  that  wine  contains  acetaldehyde,  and  has  directed  attention 
to  the  important  influence  of  this  constituent  in  the  "ageing," 
**  yellowing,"  and  other  changes  which  take  place  in  stored  wine.  In 
the  present  paper  the  conditions  under  which  aldehyde  is  formed  are 
considered. 

It  is  shown  that  wine  agitated  with  air,  or  merely  exposed  to  air, 
produces  acetaldehyde  more  rapidly  than  an  aqueous  solution  of  alcohol 
of  the  same  strength.  The  amount  formed  varies  with  the  temperature 
and  the  nature  of  the  containing  vessel.  Old  wines  contain  more 
aldehyde  than  new  ones.  The  amount  of  aldehyde  is  increased  by  the 
presence  of  yeast  and  other  micro-organisms  and  by  the  addition 
of  oxidising  agents,  and  its  formation  is  accelerated  by  iron  (A-bstr., 
1909,  ii,  429).  T.  A.  H. 

Germicidal  Action  of  Metals  and  its  Relation  to  the 
Production  of  Peroxide  of  Hydrogen.  Allan  C.  Rankin  {Proc. 
Roy.  Soc,  1910,  B,  82,  78—87.  Compare  Barnes  and  Shearer,  Abstr., 
1908,  ii,  344,  829). — The  capacity  of  the  pure  metals,  zinc, 
aluminium,  and  copper  to  destroy  Bacillus  coli  suspended  in  an  alkaline 
tap-water  is  associated  with  the  coincident  presence  of  oxygen  and 
the  solution  of  minute  traces  of  the  metals. 

The  simultaneous  liberation  of  hydrogen  peroxide  in  the  case  of  the 
first  two  metals,  although  easily  recognised,  is  not  sufficient  in  amount 
to  explain  the  germicidal  action,  in  the  case  of  copper  no  formation 
of  hydrogen  peroxide  could  be  detected.  G.  S.  W. 

Disinfection  by  the  Incomplete  Combustion  of  Straw. 
AuGUSTE  Trillat  {Conipt.  rend.,  1910,  150,  339 — 341). — The  fumes 
produced  during  the  limited  combustion  of  straw  in  air  owe  their 
disinfectant  properties  to  the  presence  of  aldehydes  and  phenolic 
compounds.  These  appear  to  be  produced  by  catalytic  oxidation 
of  alcohols,  acetic  acid,  acraldehyde,  etc.,  in  presence  of  finely-divided 
carbon.  Formaldehyde,  which  has  been  rec  )gnised  by  its  action 
on  diraethylaniline,  is  formed  to  the  extent  of  0*002  to  2  grams 
per  kilo,  of  straw.  The  results  of  experiments  on  bacteria  are  given, 
from  which  it  appears  that  the  germicidal  action  is  well  marked  with 
pathogenic  organisms,  such  as  Bacillus  coli  communis,  but  that  the 
fumes  are  less  efficacious  in  the  case  of  more  resisting  bacteria. 

w.  o.  w. 

Action  of  Aqueous  Solutions  of  Electrolytes  on  Germination. 
Henri  Michekls  (Bull.  Acad.  roy.  Belg.,  1909,  1076— 1118).— The 
first  of  two  papers  on  the  influence  exerted  by  electrolytes  on    the 
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germination  of  seeds.  Wheat  was  used  for  the  experiments.  The 
chief  conclusions  arrived  at  are  as  follows  :  The  osmotic  pressure  of 
the  solutions  employed  {N'/IO  to  ^/lOOO)  did  not  influence  the 
germination  ;  the  greater  difference  between  the  effects  on  germination 
of  i\7l0  and  .V/100  solutions  than  between  the  effects  of  37IOO  and 
JV7IOOO  solutions  is  due  not  to  greater  differences  in  osmotic  pressures 
of  the  solutions,  but  to  greater  differences  in  ionisation  ;  the  formation 
of  root  hairs  is  favoured  by  the  presence  of  -  NO3  ions ;  the 
experimental  evidence  does  not  support  the  view  that  the  growth 
of  cells  is  due  to  the  osmotic  pressure  of  cell  sap. 

Wheat  grains  of  about  equal  size  were  soaked  in  water  for  twenty-four 
hours,  and  then  placed  for  a  certain  time  on  muslin  lying  in  a  solution 
of  the  electrolyte.  At  the  end  of  this  time  the  seedlings  were 
removed,  and  the  progress  of  germination  determined  by  measuring 
(1)  length  of  first  leaf;  (2)  length  of  radicle  j  (3)  average  weight  of 
seedling.  Tlie  last  of  these  factors  for  single  electrolytes  is  given  in 
the  following  table  : 


Concentration. 

XaCl. 

'    KCL 

KNO3. 

KHO. 

Ca(X03)2. 

N/IO 

0  133 

0130 

0-146 

— 

0  1 26  gram 

N/IQO 

0-216 

0-235 

0-291 

— 

0152     „ 

xV/lOOO 

0-211 

0-214 

0-315 

0-2-26 

0-221     „ 

.V/100  solutions  of  potassium  chloride  and  potassium  nitrate  are 
each  more  favoui-able  to  germination  than  mixtures  of  such  solutions, 
whilst  mixtures  of  sodium  nitrate  and  potassium  nitrate  solutions 
(iV^lOO)  are  more  favourable  than  those  of  either  salt  alone.  Previous 
investigations  on  the  antagonistic  action  of  sodium  chloride  to  other 
salts  (compare  Coupin,  Abstr.,  1900,  ii,  236;  Micheels,  Abstr.,  1907, 
ii,  124;  Osterhout,  this  vol.,  ii,  62)  as  regards  their  influence  on 
germination  are  extended,  and  the  same  action  is  shown  to  occur  with 
strontium  chloride,  zinc  sulphate,  and  barium  chloride.        T.  A.  H. 

The  Changes  Taking  Place  in  the  Composition  of  Fruits 
which  Ripen  after  being  Gathered.  Ricuabd  Otto  and  W.  D. 
KoopfcR  {Zeitsch.  Nalir.  Genussm.,  1910,  19,  10— 13).— Results  of 
analyses  are  given  showing  the  changes  which  take  place  in  the 
chemical  composition  of  certain  fruits  (Frunus  spinosa,  etc.)  when  the 
latter  are  allowed  to  ripen  (nachreifen)  after  being  gathered.  It  was 
found  that  the  Isevulose  increased  from  14  44  to  21'00"t„  whilst  the 
dextrose  decreased  from  16*04  to  10-75%,  these  results  being  calculated 
on  the  dry  substance.  The  total  acidity  (as  malic  acid)  decreased  from 
917  to  6-56%,  and  the  tannin  from  945  to  6-82%.  The  decrease  in 
the  amounts  of  acid  and  tannin  was,  therefore,  much  larger  than  the 
increase  in  the  quantity  of  total  sugar.  The  tannin  appeared  to  be 
converted  into  an  oxidised  compound.  The  increase  in  the  "sweetness" 
of  the  sloe-fruit  during  ripening  thus  seems  to  be  due  to  a  decrease  in 
the  amounts  of  acids  and  tannin  present,  and  to  the  conversion  of 
dextrose  into  lajvulose.  W.  P.  S. 

Microchemical  and  Physiological  Studies  on  Tannin.  Luioi 
Ebmanno  Cavazza  {Zeitsch.  wiss.  Mikroskopie,  1909,  28,  59— 64).— A 
tabulated  record  of  the  microchemical  reactions  shown  by  catechol, 
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caffetannic  acid,  pyrogallol,  resorcinol,  phloroglucinol,  vanillin,  quinol, 
and  salicylic  acid  with  ferric  chloride,  ammonium  metavanadate, 
potassium  hydroxide,  potassium  dichromate,  tellurium  carbonate,  gold 
chloride,  and  palladium  chloride.  The  tannates  of  indium,  lanthanum, 
iridium,  yttrium,  palladium,  and  cerium  were  prepared. 

A  comparative  study  of  the  quantity  of  tannin  contained  in  the 
leaves  and  in  the  branches  of  oak,  chestnut,  tamarisk,  fir.  and  other 
forest  trees  at  different  periods  of  the  year  showed  that  the  amount 
frequently  varied  inversely  ;  the  tannin  content  of  the  leaves  reaching 
its  maximum  in  September,  that  of  the  twigs  in  July  and  December. 

F.  M.  G.  M. 

Choline  Content  of  Certain  Edible  Fungi.  Kael  Polstorff 
{Festschrift  Otto  Wallach,  1909,  579 — 583). — Since  choline  is  converted, 
under  certain  conditions,  by  micro-organisms  into  neurine  (compare 
Schmidt,  Abstr.,  1892,  219),  the  proportion  of  choline  in  three  common 
edible  fungi,  namely,  Cantharellus  cibarius,  Agaricus  campestris,  and 
Boletvs  edulis,  has  been  estimated  and  found  to  be  present  to  the  extent 
of  0  01%,  0  015%,  and  0-0056%  respectively.  It  is  evident,  therefore, 
that  caces  of  poisoning  arising  from  eating  preserved  fungi  are  not  to 
be  attributed  to  the  action  of  neurine  derived  from  choline. 

W.  H.  G. 

Presence  of  Gentiopicrin  in  Chlora  perfoliata.  Emile 
BouKQUELOT  and  Marc  Bridel  {Compt.  rend.,  1910,  150,  114 — 116; 
J.  Fharm.  Chim.,  1910,  [vii]  1,  109— 113).— Gentiopicrin  has  been 
isolated  from  Chlora  perjoliaia,  in  which  it  occurs  to  the  extent  of 
1-5%.  The  product  was  found  to  be  identical  with  the  glucoside 
occurring  in  the  yellow  gentian.  W.  O.  W. 

Occurrence  of  Betaines  and  Choline  in  Drugs  containing 
Caffeine  and  Theobromine.  Karl  Polstorff  (Festschrift  Otto 
Wallach,  1909,  569— 578).— Kola  beans  contain  from  0*25  to  0-45%  of 
betaine  in  addition  to  caffeine  and  small  quantities  of  theobromine. 
Coffee  beans  contain  about  0*2%  of  trigonelline,  whilst  choline  is 
present  in  cocoa  beans,  Indian  tea,  and  Pasta  Guarana.       W.  H.  G. 

Presence  of  an  Alkaloid  in  the  Seeds  of  Lunaria  biennis. 
Elgene  Hairs  (Bull.  Acad.  roy.  Belg.,  1909,  1042— 1048).— The  seeds 
yield  about  1%  by  weight  of  an  alkaloidal  residue  containing  a  well- 
defined,  crystalline  alkaloid  and  possibly  a  second  similar  substance. 

The  cry^stalline  alkaloid,  m.  p.  220°  (decomp.),  isolated  and  purified 
in  the  usual  way,  forms  slender,  colourless  needles,  possesses  a  bitter 
taste,  and  dissolves  readily  in  chloroform,  but  is  scarcely  soluble  in 
ether  or  water.  It  is  distinctly  alkaline  in  reaction,  dissolves  readily 
in  dilute  acids,  and  gives  precipitates  with  the  usual  alkaloidal  reagents. 
Unlike  the  alkaloids,  sinapine  and  cheiroline,  already  isolated  from 
plants  of  the  same  natural  order  {Cruciferae),  it  does  not  contain 
sulphur.  T.  A.  H. 

Formation  of  Glucosides  by  means  of  Plants.  Giacomo  L. 
CiAMiciAN  and  Giro  Ravenna  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii, 
594—596.     Compare  Abstr.,  1909,  ii,   604). — Not  only  living  maize 
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plants,  but  also  the  pasty  mass  obtained  by  triturating  them  with 
water,  are  able,  in  presence  of  toluene,  to  decompose  salicin  and  to 
transform  saligenin,  catechol,  and,  possibly,  quinol  and  mandelonitrile 
into  glucosides  which  are  decomposed  by  emulsin.  T.  H.  P. 

Occurrence  of  Formic  Acid  in  Raspberries.  A.  Kohrig 
{Zeilsch.  Xahr.  Genttssm.,  1910,  19,  1 — 8). — The  author  has 
investigated  the  question  of  the  occurrence  of  formic  acid  in  fruits, 
more  particularly  in  raspberries,  the  matter  being  of  some  importance 
seeing  that  this  acid  is  employed  to  preserve  fruits  and  fruit- 
juices  and  that  the  quantity  thus  added  has  to  be  estimated.  He 
finds  that  fresh  raspberries  contain  0*000 176%  of  formic  acid,  a 
quantity  that  would  scarcely  come  into  consideration  when  dealing 
with  the  amounts  of  formic  acid  used  for  preservative  purposes.  The 
method  described  by  Wegner  (Abstr.,  1903,  ii,  700)  was  employed 
for  estimating  the  formic  acid,  it  having  been  found  to  be  the  most 
trustworthy.  As  regards  the  fact  that  lactic  acid  also  yields  carbon 
monoxide  when  heated  with  sulphuric  acid,  the  author  shows  that 
the  volatile  acids  obtained  from  raspberries  contain  only  a  trace,  if 
any,  of  this  acid.  W.  P.  S. 

Influence  of  Cultivation  on  the  Alkaloid-content  of  Certain 
Solanaciae.  J.  Chevalier  {Compt.  reiid.,  1910,  150,  344 — 346). — 
The  yield  of  alkaloids  obtained  from  specially  cultivated  plants  can  be 
considerably  increased  by  the  employment  of  an  appropriate  manure. 
In  experiments  carried  out  on  a  large  scale,  it  was  found  that 
Belladonna  plants  yielding  0'32 — 0'3">%  of  alkaloids  under  ordinary 
conditions  of  cultivation,  gave  0'48 — 0"49%  when  manured  with 
phosphates  and  040 — 0*6 1%  when  treated  with  nitrates.  Under 
certain  conditions  a  nitrogenous  manure  gave  0"75%  of  alkaloids  for 
the  dried  leaves.  Similar  results  were  obtained  in  experiments  on 
Datura  stramonium  and  Hyoscyamu^.  \V.  0.  W. 

Occurrence  of  Anisyl  Alcohol  and  Anisaldehyde  in  th^ 
Fruit  of  Tahiti  Vanilla.  Heinrich  Walbaum  {Festschrift  Otto 
WaUach,  1909,  649— 653).— Vanilla  from  Tahiti  has  not  the  same 
aroma,  and  is  not  so  valuable  as  that  from  Mexico  or  Reunion ;  it  is 
found  to  contain  anisic  acid,  anisaldehyde,  anisyl  alcohol  (p-methoxy- 
benzyl  alcohol),  and  very  small  quantities  of  substances  which  have 
not  been  isolated  and  have  an  intense  odour.  The  occurrence  of 
/)-methoxybenzyl  alcohol  in  nature  has  not  been  observed  previously. 

W.  H.  G. 

Behaviour  of  Plants  towards  Lithium  Salts.  Giro  Ravenna 
and  M.  Zamorami  {Atti  R.  Accad.  Ltncei,  1909,  [v],  18,  ii,  626—630). 
—It  is  usually  supposed  that  lithium  has  a  highly  toxic  action  on 
higher  plants.  Finding  that  the  ash  of  tobacco  leaves  contains 
sufficient  lithium  to  impart  a  marked  coloration  to  a  tlftme,  the  authors 
have  investigated  the  effect  of  lithium  sulphate  on  various  plants.  On 
tobacco  and  the  potato,  this  salt  has  no  toxic  action,  but  with  oats  and, 
to  a  still  greater  extent,  with  beans^  there  is  a  distinct  poisoning  effect. 

T.  H.  P. 
17—2 
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Accumulation  of  Nitrogen  in  Soils.  A.  Krainsky  (Centr. 
Bakt.  Par.,  1910,  ii,  26.  231 — 235). — Liquid  cultures  of  Azotobacteo' 
utilise  100 — 200  units  of  sugar  for  1  of  nitrogen  fixed.  In  sand 
cultures,  owing  to  better  aeration,  the  amount  of  carbon  used  is 
11 — 30  units  to  1  of  nitrogen  fixed.  The  economy  of  organic  matter 
in  soils  is  attributed  to  the  co-operation  of  autotrophic  organisms 
which  in  absence  of  light  produce  organic  compounds  by  the 
decomposition  of  carbon  dioxide  with  liberation  of  oxygen. 

K  H.  J.  M. 

Use  of  Boron  as  a  Catalytic  Manure.  H.  Agulhon  [Compt. 
rend,  1910,  150,  288—291.  Compare  this  vol.,  ii,  241).— The 
addition  of  boric  acid  to  a  nutrient  sterile  medium  in  which  wheat 
was  grown  has  been  found  to  be  distinctly  beneficial  to  the  plants, 
unless  added  in  amounts  greater  than  O'Ol  gram  per  1000  grams  of 
medium,  when  germination  is  prevented  and  the  plants  become 
etiolated.  Similar  results  were  obtained  in  experiments  carried  out 
under  natural  conditions  in  earth.  The  increased  yield  (calculated  on 
the  dried  plant)  amounted  to  50%  with  maize,  21%  with  rape-seed,  and 
32%  in  the  case  of  turnips,  when  a  do.se  of  05  gram  of  boric  acid  per 
sq.  metre  was  employed.  No  distinct  increase  occurred  in  the  case  of 
peas  or  oats.  Estimation  of  boron  in  the  ash  showed  that  plants 
grown  under  these  conditions  contained  only  the  normal  proportion  of 
this  element.  W.  0.  W. 

Manuring  with  Carbon  Dioxide.  Eilhard  A.  Mitscherlich 
{Landw.  Jahrb.,  1910,  39,  157 — 166). — Two  series  of  pot  experiments 
are  described,  in  which  oats  were  grown  in  three  different  soils  (sandy 
soil,  loam,  and  peat  soil)  without  manure,  with  complete  manure,  and 
with  manures  in  which  phosphoric  acid,  nitrogen,  and  potassium 
respectively  were  wanting.  The  one  series  was  watered  with  tap- 
water,  the  other  with  water  saturated  with  carbon  dioxide. 
,  The  results  showed  that  no  increased  yield  was  obtained  by 
increasing  the  amount  of  carbon  dioxide  in  the  soil.  A  small 
amount  of  carbon  dioxide  rapidly  increases  the  solubility  of  sparingly- 
soluble  plant  nutrients,  and  it  would  seem  that  under  natural 
conditions  the  soil  almost  always  contains  sufficient  carbon  dioxide, 
either  given  off  by  roots  or  produced  by  the  oxidation  of  organic 
matter.  Application  of  substances  for  the  production  of  carbon 
dioxide  in  the  soil  is  therefore  unnecessary.  N.  H.  J.  M. 

Actions  of  Zinc  in  Pot  Experiments.  Contribution  to  the 
Ammonia  Question.  II.  "Pavl  Ehrenberq  {Landw.  Versuchs-Stat., 
1910,  72,  15—142.  Compare  Abstr.,  1908,  ii,  1068).— It  is  shown 
that  the  employment  of  zinc  may  obscure  the  results  of  pot  experiments 
by  acting  sometimes  favourably  and  sometimes  unfavourably.  Soils 
having  unfavourable  physical  properties  may  be  improved  by  the 
presence  of  zinc,  especially  when  manured  with  sodium  nitrate.  As 
regards  the  effect  of  zinc  on  manures,  it  is  shown  that  when  ammonium 
salts  are  employed,  the  zinc  may  liberate  a  portion  of  the  ammonia, 
which  will  act  injuriously  on  the  roots  of  the  plants.     Under  sterilised 
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conditions,  the  injury  will  be  much  greater,  o\ving  to  the  absence  of 
nitrification.  Other  possible  modes  of  action  are  discussed,  such  as 
the  stimulating  action  of  zinc  on  plants,  the  poisonous  effects  of  zinc 
dissolved  by  acid  soils,  etc.,  and  the  conclusion  is  drawn  that  the  use 
of  zinc  should  be  avoided  in  vegetation  experiments,  in  drainage 
experiments,  and  for  collecting  rain-water  when  the  amounts  and 
condition  of  the  nitrogen  are  to  be  determined.  N.  H.  J.  M. 
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Micro-chemistry  with  Special  Reference  to  Behrens* 
Work.  Fbiedkich  Emich  {Ber.,  1910,  43,  10 — 45). — A  general  review 
of  the  methods  adopted  in  studying  the  properties  of  chemical  substances 
and  in  their  detection  and  estimation.  J.  J.  S. 

Automatic  Gas  Analysis  Apparatus.  Kabl  'B.ouyiK^yi  {Festschrift 
Otto  Wallach,  1909,  478 — 495). — A  somewhat  complicated  apparatus  is 
described,  in  which  one  or  more  gas  measuring  tubes  are  combined 
with  the  ordinary  Orsat  pipettes,  and  in  which  the  various  operations 
involved  in  the  exposure  of  the  gas  mixture  to  the  absorbing  reagents 
are  effected  automatically.  The  apparatus  is  designed  in  such  a 
way  that  it  can  be  used  either  with  water  or  with  mercury, 

H.  M.  D. 

Gas-volumetric  Estimation  of  Hydrogen  by  Cataljrtic 
Absorption.  Cakl  Paal  and  Wilhei.m  Hartmann  {Ber.,  1910,  43, 
243 — 258). — Colloidal  palladium,  prepared  by  the  method  of  Paal- 
Amberger  (Abstr.,  1904,  ii,  180;  1905,  ii,  397),  will  absorb  300—400 
times  its  volume  of  hydrogen.  If  the  palladium-sol  also  contains  a 
reducible  substance,  the  latter  is  reduced  by  the  hydrogen,  and  the 
palladium  may  be  used  to  absorb  further  quantities  of  hydrogen.  The 
authors  show  that  this  reaction  may  be  used  for  the  estimation  of 
hydrogen  in  gaseous  mixtures.  The  reducible  substance  used  is 
sodium  picrate,  2:4;  6-triaminophenol  being  formed.  The  palladium- 
Bol  is  contained  in  a  modified  form  of  Hempel  pipette,  and  the  hydro- 
gen absorbed  in  the  usual  way.  The  time  of  absorption  varies  from  ten 
to  one  hundred  and  twenty  minutes,  according  to  the  mixture  to  be 
analysed.  The  method  was  tested  on  mixtures  of  hydrogen  with  : 
(1)  oxygen,  (2)  nitrogen,  (3)  air,  (4)  carbon  monoxide,  (5)  carbon 
monoxide  and  nitrogen,  (6)  carbon  monoxide  and  air,  (7)  unsaturated 
gaseous  hydrocarbons,  (8)  ethane,  (9)  ethane  and  nitrogen,  (10)  ethane 
and  air,  (11)  ethane  and  carbon  monoxide.  It  was  ahso  tested  on  coal 
ya-s.  In  each  case  the  ab.sorbable  constituents  other  than  hydrogen 
were  absorbed  by  the  usual  reagents  before  absorbing  the  hydrogen. 

It  was  found  that  when  oxy-hydrogen  gas  was  treated  with  the 
palladium-picrate-6ol,  it  was  catalysed  to  water,  the  picrate  not  being 
reduced.  T.  s  P. 
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New  Reagent  for  Hydrogen  Peroxide.  K.  W.  Charitschkoff 
(Chem.  Zeit.f  1910,  34,  50). — A  strip  of  filter-paper  is  drenched  in  a 
solution  of  cobalt  naphthenate  in  benzene  and  then  dried.  The  rose- 
coloured  paper  turns  at  once  an  olive-green  when  moistened  with  'even 
very  weak  solutions  of  hydrogen  peroxide. 

By  suddenly  directing  a  flame  on  a  piece  of  ice,  traces  of  hydrogen 
peroxide  will  be  formed,  and  may  be  detected  in  the  liquid. 

L.  DE  K. 

The  Effect  of  Continued  Grinding  on  Water  of  Crystal- 
lisation. Irving  B.  Bleeker  {Chem.  News,  1910,  101,  30). — On 
continued  grinding  for  two  hours  in  an  ordinary  Wedgwood  mortar, 
magnesium  sulphate  lost  2"55%,  disodium  hydrogen  phosphate  1*85%, 
and  aluminium  potassium  sulphate  0'49%,  of  water  of  crystallisation. 
In  the  case  of  barium  chloride,  however,  the  salt  became  moist  and 
sticky,  and  the  amount  of  water  was  increased  by  2*1 1%.  Magnesium 
sulphate  also  became  moist  at  first,  but  soon  changed  again  to  a  dry 
and  powdery  condition.  L.  de  K. 

Estimation  of  Chlorates  in  the  Presence  of  Nitrates  and 
Chlorides.  Tarak  Nath  Das  {Chem.  News,  1910,  101,  38—39).— 
The  solution  is  heated  in  a  specially  constructed  flask  with  excess  of 
sodium  hydroxide  and  a  definite  amount  of  standardised  stannous 
chloride  in  a  current  of  hydrogen.  The  exit  tube  dips  into  a  beaker 
containing  standard  iodine  solution  made  alkaline  with  sodium  hydro- 
gen carbonate.  When  the  liquid  boils  and  the  reduction  is  complete, 
the  flask  is  cooled  suddenly,  thus  causing  the  iodine  to  enter  the  flask. 
The  solutions  of  the  flask  and  beaker,  together  with  the  washings  of 
the  whole  apparatus,  are  collected,  and  the  excess  of  iodine  is  estimated 
as  usual. 

The  iodine  used  in  the  reaction  represents  the  excess  of  stannous 
chloride,  and  the  stannous  chloride  oxidised  represents  the  chlorate. 

L.  de  K. 

Apparatus  for  the  Estimation  of  Sulphur  in  Iron  and 
Steel.  Georg  Preuss  {Zeitsch.  angew.  Chem.,  1910,  23,  250). — An 
improvement  on  the  apparatus  described  previously  (Abstr.,  1909,  ii, 
933).  The  Kipp  apparatus  is  dispensed  with,  and  no  water  need 
circulate  through  the  cooler.  The  recoil  valve  introduced  in  the  little 
tube  inside  the  absorption  vessel  prevents  all  regurgitation  of  the 
liquid,  and  the  apparatus,  therefore,  does  not  want  constant  attention 
even  when  there  is  no  carbon  dioxide  pressure. 

The  flask  is  tilled  with  the  required  amount  of  hydrochloric  acid, 
D  1*52,  and  the  absorption  vessel  filled  with  cadmium  solution.  The 
weighed  sample  of  iron  or  steel  is  now  dropped  into  the  acid,  and  the 
cooling  arrangement  is  then  instantly  put  on  and  sealed  with  water. 
The  ground  joint  of  the  cooler  has  at  the  top  and  the  bottom  a  small 
circular  opening  ;  in  the  ground  joint  of  the  neck  of  the  flask  there  is 
a  small  rabbet.  By  means  of  a  washbottle,  a  cold  5%  solution  of 
sodium  hydrogen  carbonate  is  introduced  through  the  upper  hole  of 
the  cooler,  and  the  flask  is  then  at  once  heated  with  a  jirpiall  flamf^ 
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until  the  material  has  completely  dissolved.  By  turning  the  cooler  on 
to  the  rabbet  in  the  neck  of  the  flask,  the  soda  solution  runs  into  the 
flask,  and  the  carbon  dioxide  evolved  forces  any  remaining  hydrogen 
sulphide  into  the  cadmium  solution.  If  it  should  be  necessary  to  use 
hydrochloric  acid,  D  1"19,  a  special  washing  arrangement  (see  the 
author's  previous  paper)  must  be  used.  L.  pe  K. 

Estimation  of  Total  Sulphur  in  Urine.  Stanley  R.  Benedict 
{J.  Biol.  Chem.,  1910,  7,  101 — 102). — A  criticism  of  Ritson's  paper 
(Abstr.,  1909,  ii,  827). 

Desulphitation  of  Wine  by  means  of  Hexamethylenetetr- 
amine.  Eouillard  and  Goujon  {Ann.  Falsi/.,  1910,  3,  14 — 16). — 
Attention  is  drawn  to  the  fact  that  hexamethylenetetramine  is  being 
used  to  remove  excess  of  sulphurous  acid  from  wines  ;  in  an  acid 
solution,  such  as  wine,  hexamethylenetetramine  undergoes  decom- 
position with  the  production  of  formaldehyde,  which  combines  with  the 
sulphurous  acid.  The  portion  of  the  latter  acid  thus  combined  is  not 
readily  liberated  on  boiling  the  wine  with  the  addition  of  phosphoric 
acid,  and,  consequently,  the  ordinary  methods  of  estimating  sulphurous 
acid  in  wine  yield  too  low  results  should  the  wine  have  been  treated 
with  hexamethylenetetramine.  The  aldehyde-sulphurous  acid  compound 
formed  is,  however,  not  absolutely  stable,  and  by  acidifying  such  a 
wine  with  sulphuric  acid  and  distilling,  it  is  possible  to  detect  form- 
aldehyde in  the  distillate  by  means  of  the  usual  magenta-sulphurous 
acid  reagent.  White  wines  may  be  tested  directly  with  this  reagent, 
and  the  test  may  also  be  applied  to  red  wines,  without  distillation,  if 
the  colouring  matters  is  tirst  removed  by  treatment  with  animal 
charcoal ;  in  either  case  the  wine  must  be  acidified  with  sulphuric 
acid  before  the  test  is  applied.  Experiments  made  by  the  authors  show 
that  treatment  with  hexamethylenetetramine  will  apparently  "remove" 
75%  of  the  sulphurous  acid  from  a  wine  containing  400  milligrams  of 
sulphurous  acid  per  litre.  \V.  P.  S. 

Volumetric  Estimation  of  Sulphuric  Acid  by  the  Barium 
Chromate  Method.  M.  Holliger  {Zeitsch.  anal.  C/iem.,  1910,49, 
84 — 93). — A  slight  modification  of  Andrews'  method.  The  neutralised 
Bulphate  solution  is  heated  to  boiling,  and  precipitated  by  adding 
barium  chromate  emulsion,  cleared  just  before  use,  with  a  suflBciency 
of  hydrochloric  acid.  After  adding  a  few  drops  of  ferric  chloride, 
the  undecomposed  barium  chromate  is  precipitated  by  ammonia  in 
slight  excess.  The  filtrate  and  washings  are  then  mixed  with  20  c.c. 
of  hydrochloric  acid,  and  diluted  to  400  c.c.  The  soluble  chromate 
formed  by  the  action  of  the  sulphate  on  the  barium  chromate,  which, 
therefore,  represents  the  sulphuric  acid,  is  then  estimated  iodo- 
metrically  as  usual.  L.  db  K. 

The  Heat  of  Chemical  Reactions  as  a  Basis  for  a  New 
Analytical  Method.  Hexby  Howard  {J.  Soc  Clutm.  Ind.,  1910,  29, 
^ — ^)- — A$fiay  of  fuming  8tdphuric  acid, — One  hundred  grams  of  the 
sample  are   weighed  in  a  Dewar  vacuqm  tub©,  100  x  45  mm.,  and  the 
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temperature  (a)  is  noted.  One  hundred  grams  of  exactly  92%  sulphuric 
acid  (temp,  h)  are  added  with  stirring,  and  the  end  temperature  (c)  is 
noted.  The  heat  of  the  reaction  is  represented  by  c  —  (a  +  b)/2,  and 
reference  is  then  made  to  a  table  showing  the  percentage  of  free 
sulphur  trioxide  (from  21 — 26%). 

Assay  of  ordinary  (96% — 99%)  sulphuric  acid. — One  hundred  grams 
are  weighed  in  the  Dewar  tube,  and  the  temperature  (a)  is  noted. 
One  hundred  grams  of  fuming  acid  (24 — 25%  of  free  sulphur  trioxide) 
(temp,  b)  are  added,  and  the  end  temperature  (c)  is  noted.  The  heat 
of  the  reaction  is  represented  by  c-{a  +  6)/2,  and  reference  is  then 
made  to  a  table  showing  the  percentage  of  hydrogen  sulphate  (from 
96-6—99%). 

The  principle  of  the  method  may,  of  course,  be  applied  in  a  large 
number  of  other  cases,  for  instance,  an  alkali  might  be  estimated  by 
noting  the  rise  in  temperature  on  adding  acid,  etc.  L.  de  K. 

Gas-volumetric  Analysis  with  the  "  Decomposition  Flask," 
and  the  Estimation  of  Nitrogen  in  Smokeless  Powders.  Ernst 
Berl  and  A.  W.  Jurrissen  {Zeitsch.  angew.  CJiem.,  1910,  23, 
241 — 248). — The  apparatus  consists  essentially  of  a  strong,  round- 
bottomed  flask  of  250 — 300  c.c.  capacity.  By  means  of  a  ground 
joint,  a  glass  hood  is  attached,  which  carries  at  one  side  a  dropping 
funnel,  with  a  glass  stopcock,  and  at  the  other  side  a  capillary  tube 
closed  with  a  three-way  stopcock.  By  turning  the  latter  in  the  proper 
positions,  communication  may  be  established  with  a  water  air-pump, 
or  with  the  Lunge  nitrometer. 

The  analysis  is  carried  out  by  treating  the  substance  with  sulphuric 
acid  and  a  little  mercury  in  a  vacuum ;  sometimes  a  preliminary 
oxidation  with  chromic  acid  is  required.  The  impure  nitric  oxide 
liberated,  which  must  undergo  further  tests,  is  expelled  from  the  flask 
by  means  of  a  saturated  solution  of  sodium  sulphate,  and  transferred 
to  the  Lunge  burette.  L.  de  K. 

Distilling  Apparatus  for  Nitrogen  Estimations  by  Kjeldahl's 
Method.  Wolfgang  Heubner  and  Georg  Wiegner  {J.Landw.,  1910, 
57,  385 — 390). — A  new  form  of  bulb  for  attaching  to  the  distilling  flask 
is  described  with  sketch.  The  bulb  is  stated  to  be  very  eflicacious  in 
preventing  alkali  from  being  cax-ried  over  without  prolonging  the 
distillation.  When  zinc  is  employed,  a  similar  bulb  partly  filled  with 
glass  beads  is  recommended.  N.  H.  J.  M. 

[Modification  of]  Ronchese's  Method  of  Estimating 
Ammonia.  John  M.  Wilkie  (J.  Soc.  Ghem.  Ind.,  1910,  29,  6 — 7). 
— The  author  has  slightly  modified  Ronch^se'^^  formaldehyde  method 
so  as  to  render  it  more  generally  applicable. 

A  iV/10-solution  is  made  of  ammonium  sulphate;  a  Njb  one  in  the 
case  of  other  mineral  ammonium  salts  ;  10  c.c.  of  the  liquid  are  then 
made  exactly  neutral  to  methyl-orange  (methyl-red  is  still  better),  and 
20  c.c.  of  10%  formaldehyde,  neutralised  immediately  before  use,  are 
added.  The  liberated  acid,  which  represents  the  ammonia,  is  then 
titrated    with    iV720-barium    hydroxide,    using    ph^nolphthalein    as 
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indicator.     If  the  water  used  is  quite   free  from  carbon  dioxide,  the 
end  reaction  will  be  very  sharp. 

Organic  salts  of  ammonia,  provided  their  reaction  is  neutral,  may  also 
be  estimated  by  this  process.  Hexamethylenetetramine  may  be  con- 
verted into  ammonium  sulphate  by  heating  with  sulphuric  acid,  and 
then  be  treated  as  directed.  L.  de  K.. 

lodometric  Estimation  of  Phosphoric  Acid.  Paul  Artmann 
[and  R.  Brandis]  {Zeitsch.  anal.  Chem.,  1910,  49,  1 — 25). — The  process 
IS  based  on  the  determination  of  the  ammonia  contained  in  ammonium 
phosphomolybdate.  One  gram  of  the  phosphate  is  dissolved  in  nitric 
acid  with  addition  of  a  little  hydrochloric  acid  ;  the  solution  is  freed 
from  sulphates  by  means  of  barium  nitrate,  and  finally  made  up  to 
250  c.c.  ;  25  c.c.  are  then  taken  for  analysis.  The  yellow  precipitate 
obtained  in  the  ordinary  way  is  washed,  by  decantation,  with  water, 
and  then  dissolved  in  4 — 5  c.c.  of  2i\^-sodium  hydroxide ;  the  filter  is 
moistened  with  a  little  i\72-alkali,  and  then  washed  with  40 — 50  c.c.  of 
water.  To  the  solution  are  then  added  20  c.c.  of  hypobromite  solution 
(7*5  grams  of  bromine  per  litre),  the  strength  of  which  has  been  care- 
fully ascertained  by  titration.  The  liquid  is  now  saturated  with 
sodium  hydrogen  phosphate  (8 — 10  grams),  and  1"5  grams  of  potassium 
iodide  are  added ;  15  c.c.  of  4A^-sulphuric  acid  are  now  added,  and  the 
iodine  liberated  is  then  titrated  as  usual  with  3710-thiosulphate. 

The  percentage  of  phosphoric  acid  {x)  is  calculated  from  the  formula 
x  =  a(6-c)/0"0l6088(i,  in  which  a  =  grams  of  iodine  per  1  c.c.  of  thio- 
sulphate,  6  =  c.c.  of  thiosulphate  used  for  20  c.c.  of  hypobromite, 
c  =  c.c.  of  thiosulphate  used  in  the  final  titration,  and  cZ  =  quantity 
(1  gram)  weighed  out  for  analysis. 

Further  experiments  as  to  the  suitability  of  the  process  for  technical 
purposes  are  in  progress.  L.  DB'K. 

Estimation  of  Arsenic  in  Copper.  E.  Azzarello  {Gazzetta, 
1909,  39,  ii,  450 — 453). — The  author  has  modified  the  apparatus  and 
method  devised  by  Hollard  and  Bertiaux  (Abstr.,  1900,  ii,  438)  for 
estimating  small  quantities  of  arsenic  so  as  to  render  the  estimation 
more  rapid  and  trustworthy.  T.  H.  P. 

Detection  of  Minute  Quantities  of  Boron  in  the  Organism 
and  in  Complex  Mixtures.  Gabriel  Bertrand  and  H.  Agulhon 
{Ann.  Chiin.  anal.,  1910,  15,  45—53*). — The  ash  obtained  is  distilled 
with  a  little  sulphuric  acid  and  methyl  alcohol,  and  the  distillate  is 
received  in  a  platinum  crucible  containing  a  few  drops  of  iV-sodium 
hydroxide.  The  distillation  is  repeated  after  adding  a  little  more 
methyl  alcohol,  and  the  mixed  distillate  is  then  evaporated  to 
dryness. 

Th6  Turmeric  Teat. — The  residue  is  dissolved  in  1  c.c.  of  water,  and 
acidified  with  hydrochloric  acid.  A  strip  of  delicate  turmeric  paper 
18  introduced  in  such  a  mauner  that  only  a  small  part  of  it  dips  into 
the  liquid,  and  the  other  part  is  bent  over  the  side  of  the  crucible, 
which  is  then  covered  with  a  watch-glass.  After  a  few  minutes,  or  a 
few  hours,  according  to  the  amount  of  boric  acid  present,  the  extreme 

•  and  BuU.  Soe.  ehim.,  1910,  [iv],  7,  90—99. 
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end  of  the  paper  turns  orange-red,  and  then  bluish-violet  on  moisten- 
ing with  ammonia  ;  this  way  is  preferable  to  the  drying  at  a  higher 
temperature. 

Ihe  Flame  Test. — The  alkaline  residue  is  mixed  with  a  pinch  of 
finely-powdered  calcium  fluoride  and  a  drop  of  sulphuric  acid.  A 
platinum  wire  is  dipped  in,  and  introduced  in  the  extreme  end  of  a 
pure  hydrogen  fleme ;  the  boron  fluoride  will  then  cause  a  green 
coloration,  which  may  be  examined  spectroscopically,  L.  de  K. 

Use  of  Lead  Peroxide  in  Organic  Combustions.  Hugo  Weil 
{Ber.,  1910,  43,  149). — Commercial  lead  peroxide  always  evolves 
carbon  dioxide  when  heated.  Samples  after  warming  with  nitric  acid, 
or  heating  at  150°  with  syrupy  phosphoric  acid,  still  invariably  give 
carbon  dioxide  when  heated  at  280°  in  a  combustion  tube.  Material 
freed  in  this  manner  may  be  used  for  six  or  eight  combustions  with 
satisfactory  results;  it  then  absorbs  carbon  dioxide,  and  low  results  are 
obtained  in  the  analysis.  When  more  strongly  heated,  the  carbon 
dioxide  is  again  eliminated.  The  use  of  lead  peroxide  is  therefore  to 
be  avoided.  E.  F.  A. 

Estimation  of  Carbon,  Hydrogen,  and  Nitrogen  in  Highly 
Combustible  Liquids.  Ernst  Berl  {Zeitsch.  angew.  Chem.,  1910, 
23,  249). — Instead  of  weighing  the  liquid  intended  for  organic 
combustion  in  small  glass  bulbs,  the  requisite  quantity  is  dropped  from 
a  weighing  pipette  on  to  copper  oxide  contained  in  little  goblets  made 
from  fine  copper  wire  gauze.  Before  use  these  are  first  heated  in  a 
copper  crucible  and  cooled  in  a  desiccator.  L.  de  K. 

A  Simple  Burette  for  the  Estimation  of  Carbon  Dioxide. 
H.  H.  Stephenson  {Chem.  News,  1910,  101,  61). — The  burette  resembles 
a  Bunte  burette  fitted  with  a  three-way  stopcock  at  each  end.  One  tube 
from  the  lower  stopcock  {B)  is  connected  by  a  rubber  tube  to  a  bottle  (C) 
containing  water,  and  the  other  tube  to  a  bottle  (Z>)  containing 
aqueous  sodium  hydroxide,  D  1  '28.  When  required  for  use,  (C)  is  first 
raised  until  the  burette  is  filled.  The  gas,  after  running  for  a  moment 
through  the  exit  way  of  the  upper  stopcock  [A),  is  connected  with  the 
burette,  and  100  c.c.  of  the  gas  measux*ed  in  the  usual  way.  {A)  being 
closed,  (C)  is  lowered  until  the  water  just  appears  in  the  burette  above 
the  stopcock  {B).  The  cock  is  turned  to  connect  with  (Z)),  and  the 
absorption  of  the  carbon  dioxide  accelerated  by  shaking  the  burette 
and  lowering  the  bottle  (Z)).  The  volume  of  the  gas  is  then  again  read 
off  with  the  usual  precautions.  L.  DE  K. 

Assay  of  Calcium  Carbide,  Sodium  Amalgam,  and  Zinc 
Dust  with  the  "Decomposition  Flask."  Ernst  Berl  and 
A.  W.  JuRRissEN  {Zeitsch  angew.  Chem.,  1910,  23,  248— 249).— These 
substances  may  be  conveniently  tested  by  means  of  the  authors' 
decomposition  flask  (this  vol.,  ii,  240).  Calcium  carbide  is  decomposed  in 
the  evacuated  flask  with  water  saturated  with  acetylene,  find  by  filling 
the  glass  with  the  same  liquid,  all  the  gas  evolved  is  transferred  to 
the  measuring  burette,  the  water-seal  of  which  is  also  saturated  with 
acetylene. 
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Sodium  amalgam  is  (Jecomposed  with  acidified  water,  and  the 
hydrogen  expelled  from  the  flask  by  means  of  brine.  Before  measuring, 
any  carbon  dioxide  is  absorbed  with  potassium  hydroxide. 

Zinc  or  zinc  dust  is  dissolved  in  hydrochloric  acid  with  a  drop 
of  platinum  chloride  to  accelerate  the  action,  but  copper  sulphate 
should  not  be  used  for  that  purpose.  Before  dissolving  the  zinc,  the 
air  from  the  flask  must  be  swept  out  completely  by  a  current  of 
carbon  dioxide.  L.  de  K. 

Quantitative  Separation  of  Calcium  and  Magnesium  in 
the  Presence  of  Phosphates  and  Small  Amounts  of  Iron, 
Devised  especially  for  the  Analysis  of  Foods,  Urine,  and 
Faeces.  Francis  H.  McCrudden  (/.  Biol.  Ckem.,  1910^  7,  83—100, 
201). — Two  drops  of  alizarin  solution  are  added  to  the  solution,  then 
ammonia  until  just  alkaline,  and  then  hydrochloric  acid  until  just  acid; 
10  c.c.  of  A72-hydrochloric  acid  and  10  c.c.  of  2*5%  oxalic  acid  are 
then  added,  and  the  mixture  is  boiled  ;  a  small  amount  of  ammonium 
oxalate  is  added  gradually  to  the  boiling  solution,  which  is  then 
allowed  to  cool ;  when  cold,  8  c.c.  of  20%  sodium  acetate  solution  are 
added  slowly  and  with  constant  stirring.  It  is  then  left  for 
four  to  eighteen  hours,  filtered,  and  the  precipitate  is  washed  free 
from  chlorides  with  1%  ammonium  oxalate  solution.  The  precipitate 
is  then  incinerated  with  the  filter  paper  and  weighed.  The  filtrate, 
which  contains  the  magnesium,  is  evaporated  nearly  to  dryness  with 
nitric  acid  ;  10  c.c.  of  hydrochloric  acid  are  added,  and  again  evapor- 
ated nearly  to  dryness,  diluted,  nearly  neutralised  with  ammonia,  and 
cooled ;  then  disodium  hydrogen  phosphate  and  ammonia  are  added, 
and  the  magnesium  weighed  as  pyrophosphate  in  the  usual  way  with 
certain  precautions,  which  are  described  in  full.  If  iron  is  present, 
sodium  citrate  solution  is  added  before  the  magnesium  is  precipitated. 

W.  D.  H. 

Influence  of  Manganese  on  the  Estimation  of  Magnesium  in 
Soils.  P.  deSornay  {Bull.  Assoc.  Chim.Sucr.  Z>js<.,  1910,27,671— 675). 
— Precipitation  with  ammonium  hydroxide  fails  to  lemove  the  whole 
of  the  manganese  present,  and  on  adding  sodium  phosphate,  a  pre- 
cipitate, consisting  of  ammonium  magne>ium  phosphate  and  ammonium 
manganous  phosphate,  with  a  trace  of  manganous  hydroxide, is  obtained. 
Attempts  to  eliminate  the  whole  of  the  manganese  before  precipitating 
the  magnesium  were  unsuccessful,  owing,  it  issupposed,  to  the  presence  of 
ammonium  salts.  Bromine  water  failed  to  oxidise  the  manganese 
completely  ;  and  when  ammonium  sulphide  is  employed,  most  of  the 
magnesium  remains  in  the  precipitate. 

The  method  adopted  was  to  ignite  the  sodium  phosphate  precipitate 
and  determine  the  manganese  present  by  Leclerc's  method.  In  one 
soil  it  was  found  that  the  precipitated  phosphates  contained  more  than 
50%  of  manganese.  N.  H.  J.  M. 

New  Volumetric  Methods  for  Titrating  Zinc  or  Lead.  Erwin 
Rupp  {Chem.  Ztit.,  1910,  34, 121).— <^tVto.— 10— 20  c.c.  of  an  approxi- 
mately iV/2-8olution  of  pure  potassium  cyanide,  which  has  been  checked 
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with  iV/2-hydrochloric  acid,  are  placed  in  an  Erlenmeyer  flask  ;  a 
little  water  and  0"3 — 05  gram  of  ammonium  chloride  are  added,  and 
the  neutralised  zinc  solution  is  then  added,  while  rotating  the  bottle, 
until  a  permanent  cloud  is  produced.  One  c.c.  of  iV^/2-cyanide  = 
0*008171  gram  of  zinc.  If  pure  cyanide  is  not  available,  the  cyanide 
may  be  checked  with  a  standard  zinc  sulphate  solution  neutral  to 
methyl-orange  in  presence  of  ammonium  chloride. 

Lead. — To  20 — 25  c.c.  of  pure  iV72-cyanide,  checked  with  Nji- 
hydrochloric  acid  and  methyl-orange,  is  added  a  definite  volume  of 
lead  nitrate  solution  neutral  to  methyl-orange ;  the  whole  is  made  up 
to  100  c.c,  and  in  50 — 70  c.c.  of  the  filtrate  the  excess  of  cyanide  is 
estimated  with  ^72-hydrochloric  acid.  The  difference  between  the 
titrations  represents  the  lead;  1  c.c.  of  ^/2-acid  =  0"05178  gram  of 
lead.  L.  de  K. 

Estiraation  of  Cinnabar  and  Sulphur  Auratum  in  Rubber 
Wares.  Fritz  Frank  and  Karl  Birkner  {Chem.  Zeit,  1910,  34, 
49—50.  Compare  Abstr.,  1909,  ii,  833).— 0-5  Gram  of  the  cut-up 
sample  is  placed  in  a  100  c.c.  round- bottomed  flask,  and  10  grams  of 
ammonium  persulphate  and  10  c.c.  of  fuming  nitric  acid  (D  1'5)  are 
added.  The  action  starts  in  the  cold,  and  when,  after  a  few  minutes,  it  is 
practically  over,  it  must  be  completed  by  heating  moderately  on  a 
sand-bath  for  fifteen  to  twenty  minutes.  Should  the  oxidation  be  still 
incomplete,  another  3  grams  of  persulphate  should  be  added  little  by 
little.  The  mass,  which  on  cooling  forms  a  solid  cake,  is  then  dissolved 
in  hot  water,  if  necessary,  after  addition  of  about  10  c.c.  of  hydro- 
chloric acid. 

The  solution,  which  contains  all  the  antimony  and  mercury  present, 
and  also  the  joint  sulphur  as  sulphuric  acid,  is  then  analysed  for  these 
substances  as  usual.  If  no  great  accuracy  is  required,  it  is  sufficient 
to  weigh  jointly  the  sulphides  of  mercury  and  antimony  freed  from 
excess  of  sulphur  ;  extraction  with  yellow  ammonium  sulphide  will 
leave  the  mercury  sulphide  undissolved.  L.  de  K. 

Reaction  of  Titanium.  Henry  J.  H.  Fenton  {Ber.,  1910,  43, 
267 — 268). — Piccard  (this  vol.,  i,  67)  has  suggested  that  the  colour 
obtained  with  dihydroxymaleic  acid  and  compounds  of  quadrivalent 
titanium  is  due  to  tervalent  titanium  formed  by  the  reducing  action  of 
the  dihydroxymaleic  acid.  The  author  had  previously  suggested  the 
reaction  as  a  very  delicate  test  for  quadrivalent  titanium  (Trans,  1908, 
93,  1064).  Further  experiments  have  shown  that  tervalent  titanium 
gives  a  different  coloration  from  quadrivalent  titanium.  In  moderately 
dilute  solutions  the  latter  gives  a  brilliant  orange  colour,  whereas  the 
former  gives  a  dull  yellowish-brown,  which  is  only  changed  to  orange 
on  oxidation  by  atmospheric  oxygen.  T.  S.  P. 

^^^  Microchemical   Detection    of   Tannins.      Luigi    E.    Cavazza 
(Zeitsch.  wias.  Mikroscopie,  1909,  26,  59 — 64). — See  this  vol.,  ii,  233.    ' 
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Refraction  of  Gases ;  its  Application  to  Analysis.  Ludwig 
Stuckert  {Zeitsch.  Elektrocliem.,  1910,  16,37 — 75). — Two  instruments 
for  measuring  the  refractive  index  of  a  gas  are  described,  both  of 
which  are  made  by  Leij-z  of  Jena.  In  the  first  the  deflexion  of  a  ray 
of  light  on  passing  through  a  prism  filled  with  the  gas  is  measured  on 
a  scale  which  is  observed  through  a  microscope.  Since  for  analytical 
purposes  it  is  convenient  to  measure  the  refractive  index  of  the  gas 
relatively  to  some  other  standard  gas,  the  prism  is  enclosed  in  a  box 
with  parallel  glass  ends,  which  is  filled  with  the  standard  gas.  By 
means  of  this  instrument  the  addition  of  0  2%  of  carbon  dioxide  or 
methane  to  air  can  just  be  detected.  Since  the  detection  of  quantities 
of  methane  as  small  as  0  02%  in  air  is  of  importance  in  mines,  a  more 
sensitive  instrument  has  been  constructed.  In  it  a  parallel  beam  of 
light  falls  on  two  slits  in  a  bra-ss  plate  ;  the  light  passing  through 
these  slits  gives  a  set  of  dark  and  light  bands  due  to  interference. 
In  the  lower  half  of  the  beam  of  parallel  light  two  brass  tubes  are 
placed,  one  in  front  of  each  slit ;  the  tubes  contain  the  gas  under 
examination  and  the  standard  gas  respectively.  Owing  to  the 
different  retardation  of  the  light  in  the  two  gases,  the  interference 
bands  are  displaced.  This  difference  of  retardation  is  compensated  by 
means  of  a  glass  plate  placed  in  the  path  of  one  of  the  beams  ;  the 
thickness  of  glass  through  which  the  light  has  to  pass  is  varied  by 
rotating  the  plate,  and  the  angle  of  rotation  required  to  bring  the 
two  sets  of  interference  bands  into  coincidence  is  used  as  a  measure  of 
the  refractive  power  of  the  gas.  By  means  of  this  instrument,  0*01% 
of  methane  can  be  detected  in  air. 

The  application  of  these  instruments  to  analysis  requires  an  accu- 
rate knowledge  of  the  refractive  indices  of  the  gases  in  question. 
The  author  has  determined  these  for  a  number  of  gases,  using  a  Jamin 
interferometer,  and  paying  especial  attention  to  the  purity  of  the  gases 
used.  In  most  cases,  after  a  thorough  chemical  purification,  the  gases 
are  liquefied  and  submitted  to  fractional  distillation.  From  the 
observations  the  absolute  refractive  index  of  the  gas  at  0°  and  1 
atmosphere  pressure  is  calculated.     The  following  are  the  results  : 
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For  sulphur  dioxide  the  results  are  probably  rather  high ;  the 
refractive  index  was  not  proportional  to  the  pressure  of  the  gas.  For 
\  =  0546 1/x,  the  author  found  by  another  method  the  value  10006666, 
which  be  regards  as  more  accurate.  T.  E. 
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Optical  Constants  of  Certain  Elements.  H.  von  Wartenberg 
{Ber.  Deut.  physikal.  Ges.,  1910,  105—120). — The  author  has  measured 
the  refractive  index,  n,  the  coefficient  of  absorption  n/fc,  and  the 
reflexion  capacity,  R,  of  various  metals  for  yellow  light  of  wave-length 
A.  =  579.  Voigt  and  Drude's  method  was  employed,  and  the  following 
results  obtained  : 

Mn.  Cr.  Y.  Ta.  Nb.  Wo.      Pd.  Rh.  Ir.        Pt.        Si.        C. 

n 2-49  2-97  3-03  2*05  I'SO  276     1-62  1-54  2-13     2-03     387     2-98 

Ilk    ...     3-89  4-85  3-51  2-31  2-11  271     3-41  4-67  4-87     4-4       0-47     r74 

i2  {%).  63-5  69-7  57-5  43-8  41-3  48-6  650  78-3  74-6     71-3     357     367 

For  platinum  containing  10%  rhodium,  r79,  4-20,  and  71 '7%  were 
the  three  values  obtained.  For  iridium,  rhodium,  and  platinum- 
rhodium,  data  for  red  light  (\  =  660/x/a)  are  also  recorded. 

H.  M.  D. 

Dispersion  and  Rotation- Dispersion  of  Certain  Naturally 
Active  Crystals.  Hermann  Rose  (Jahrb.  Min.  Beil.-Bd.,  1910,  29, 
53 — 105). — Measurements  have  been  made  of  the  ordinary  and  the 
rotatory-dispersive  powers  of  crystals  of  sodium  bromate,  potassium, 
calcium,  strontium  and  lead  dithionates,  and  of  cinnabar.  In  addition, 
the  ordinary  dispersion  was  determined  for  sodium  uranyl  acetate,  and 
it  was  found  that  caesium  dithionate  exhibits  rotatory  power  similar  to 
that  of  the  corresponding  potassium  and  rubidium  salts.  The  data 
obtained  for  the  dispersion  of  sodium  chlorate  and  cinnabar,  and  for 
the  rotation-dispersion  of  sodium  chlorate,  can  be  satisfactorily 
represented  by  Drude's  formula.  This,  however,  is  only  capable  of 
expressing  the  rotation-dispersion  of  cinnabar  in  an  approximate 
manner. 

In  the  use  of  the  quartz  mercury  lamp  for  the  dispersion  measure- 
ments, seven  new  mercury  lines  of  wave-lengths  592'5,  607'5,  612'7, 
623-9,  672-0,  690-7,  and  707-7  /tx/x  were  observed.  H.  M.  D. 

Occurrence  of  Curved  Spectral  Lines  in  the  Spark 
Spectrum  of  Bismuth.  Heinkich  Rausch  von  Traubenberg 
{Physikal.  Zeitsch.,  1910,  11,  105 — 106). — An  investigation  of  the 
spark  spectrum  of  bismuth  has  shown  that  the  spectrum  of  the  second 
order  contains  two  lines  which  exhibit  distinct  curvature.  The 
apparatus  was  so  arranged  that  the  discharge  from  two  Leyden  jars 
took  place  between  bismuth  electrodes  in  a  direction  parallel  to  the 
slit.  The  curvature  of  the  lines  is  such  that  the  light  coming  from 
the  centre  of  the  spark  gap  is  displaced  towards  the  region  of  small 
wave-lengths.  Similarly,  curved  lines  appear  to  be  present  in  the 
spectra  of  antimony,  tellurium,  and  zinc.  An  explanation  of  the 
curvature  has  not  yet  been  obtained,  but  it  is  improbable  that  it  is 
due  to  a  Doppler  effect.  H.  M.  D. 

Absorption  Spectra  of  Solutions.  A  Possible  Method  for 
Detecting  the  Presence  of  Intermediate  Compounds  in 
Chemical  Reactions.  Harry  C.  Jones  and  W.  W.  Strong  {Amer. 
Chem.  J.,  1910,43,  224— 227).— Jones  and  Anderson  (Abstr.,  1909, 
ii,  369)  and  Jones  and  Strong  (this  vol.,  ii,  87,  172)  have  found  that 
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certain  salts  show  different  absorption  bands  when  dissolved  in 
different  solvents.  It  has  now  been  discovered  by  a  further  study 
of  absorption  spectra  that  it  is  highly  probable  that  intermediate 
compounds  are  commonly  formed  in  chemical  reactions,  or,  at  any 
rate,  in  those  in  which  uranium  salts  are  involved. 

When  sulphuric  acid  is  added  to  a  solution  of  uranyl  nitrate  con- 
taining free  nitric  acid,  the  spectrum  of  the  solution  is  intermediate 
between  those  of  the  nitrate  and  the  sulphate.  Certain  of  the  bands 
of  the  nitrate  spectrum  are  shifted  to  new  positions,  the  amount  of 
the  shift  depending  on  the  quantity  of  sulphuric  acid  added.  As  the 
amount  of  sulphuric  acid  is  increased,  these  bands  continue  to  shift, 
until  they  finally  occupy  the  position  of  the  bands  of  a  solution  of 
the  sulphate  containing  sulphuric  acid.  On  adding  hydrochloric  or 
hydrobromic  acid  to  a  solution  of  uranyl  nitrate  containing  free 
nitric  acid,  even  more  striking  results  ai-e  obtained.  If  nitric  acid  is 
added  gradually  to  a  solution  of  uranous  acetate  containing  free 
acetic  acid,  the  uranous  bands  gradually  disappear  as  the  uranous 
salt  becomes  changed  to  the  uranyl  salt,  and,  simultaneously,  two 
pairs  of  the  uranyl  acetate  bands  shift  their  positions  and  finally 
unite  into  single  nitrate  bands.  These  changes  indicate  the  possi- 
bility of  the  formation  of  a  series  of  more  or  less  unstable  inter- 
mediate products,  and  it  is  therefore  suggested  that  the  absorption 
spectra  may  serve  as  a  means  of  detecting  the  presence  of  intermediate 
compounds  in  chemical  reactions.  E.  G. 

Absorption  Spectra  of  the  Cinnamic  Acids.  Hans  Stobbb 
{Ber.,  1910,  43,  504,  507.  Compare  Biilmann,  Abstr.,  1909,  i,  155, 
382 ;  Liebermann,  ihid.,  i,  303). — The  trimorphism  of  the  two  iso- 
cinnamic  acids  and  aZ/ocinnamic  acid  has  been  confirmed  by  the 
identity  of  their  ultraviolet  absorption  spectra  in  alcoholic  and  also  in 
aqueous  solution.  The  spectrum  bears  to  that  of  ordinary  trans- 
cinnamic  acid  very  much  the  same  relation  as  that  exhibited  by  the 
cw-  and  irans-modifications  of  other  aromatic  ethylene  derivatives. 

C.  S. 

Optical  Isomerism.     II.     Iwan   I.   Osthomisslensky  (J.   Rtiss. 

hys.  Chem.  Soc.,  1910,  42,  102—109.  Compare  Abstr.,  1908,  ii, 
^Vi). — The  author  discusses  the  mechanism  of  the  formation  of 
peeudo-racemic  mixed  crystals,  and  gives  the  results  of  an  examination 
of  the^various  forms  of  (1)  camphoroxime,  the  racemic  and  pseudo- 
racemic  modifications  of  which  do  not  show  even  temporary  tribolum- 
inescence,  and  (2)  ammonium  hydrogen  malate,  the  racemic  form  and 
the  pseudo- racemic  mixtures  of  which  exhibit  no  triboluminescenco 
(compare  Tschugaeff,  Abstr.,  1905,  ii,  132).  Th^  conclusion  is  drawn 
that  the  formation  of  so-called  pseudo-racemic  mixed  crystals  from 
enantiomorphous  forms  of  two  optiwvl  antipodes  or  from  their  racemic 
compounds  is,  in  reality,  a  process  of  transformation  of  these  antipodes 
into  a  dimorphous,  holohedral  modification.  Further,  optical  antipodes, 
which  form  with  one  another  mixed  crystals  only  in  limited  proportions, 
do  not  exist;  optical  antipodes  possess,  in  fact,  the  property  of  giving 
solid   solutions   with    racemic   forms.      The   crystals   of    ammonium 

18—2 
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hydrogen  malate  observed  by  Pasteur  {Compt.  rend.,  1856,  42, 
1259),  Kenrick  (Abstr.,  1897,  i,  506),  and  van't  HofE  and  Dawson 
(Abstr.,  1898,  i,  299)  evidently  consisted  of  mixed  crystals  of  the 
optically  active  malate  with  the  racemic  salt. 

As  regards  the  relation  between  the  crystalline  form  and  structure 
of  asymmetric  substances,  the  conclusion  is  drawn  that,  if  a  substance 
crystallises  in  enantiomorphous  forms,  each  of  its  optical  antipodes 
always  prefers  to  separate  exclusively  in  one  of  these  forms,  or,  in 
other  words,  racemic  compounds  do  not  crystallise  in  enantiomorphous 
crystals.     No  exception  to  this  rule  has  been  observed  T.  H.  P. 

Photochemistry  of  Sulphuric  Acid.  Alfred  Coehn  and  Hans 
Becker  {Zeitsch.  physikal.  Chem.,  1910,70,  88 — 115). — An  apparatus 
suitable  for  photochemical  investigations  such  as  are  discussed  in  the 
paper  is  described  and  figured.  The  apparatus  is  mainly  of  quartz  ; 
the  reaction  chamber  is  in  the  interior,  and  is  surrounded  by  a  mercury 
vacuum  lamp.  The  interior  chamber  can  be  kept  at  constant  tempera- 
ture by  passing  a  stream  of  water  between  it  and  the  lamp.  In  the 
majority  of  the  experiments  the  reacting  gases  were  sealed  in  quartz 
tubes,  which  were  placed  for  definite  intervals  in  the  reaction  chamber. 
The  progress  of  the  reaction  was  then  determined  by  opening  the 
tubes  under  iodine  solution ;  the  remaining  iodine  was  then  titrated 
with  sodium  thiosulphate,  and  the  total  acidity  with  barium 
hydroxide. 

It  is  shown  that  a  photochemical  equilibrium  exists,  represented  by 
the  equation:  2802  +  02^^^2803;  the  equilibrium  has  been  reached 
from  both  sides,  and  when  the  reacting  substances  are  present  in 
equivalent  proportions,  the  equilibrium  mixture  contains  about  65%  of 
sulphur  trioxide.  In  daylight  and  at  room  temperature  the  equilibrium 
mixture  contains  about  100%  of  sulphur  trioxide.  With  a  certain 
intensity  of  light,  the  average  value  of  K=  [Og]  x  [S02]^/[803]2  is 
2*9  X  10"^,  but  when  the  light  intensity  is  diminished  by  diminishing 
the  current  through  the  lamp,  the  equilibrium  point  is  altered,  as 
might  be  anticipated  for  a  true  photochemical  equilibrium.  The 
position  of  the  photochemical  equilibrium  is  independent  of  the 
temperature  between  room  temperature  and  800°.  The  rate  at  which 
the  equilibrium  is  reached  is  much  less  in  Uviol  glass  tubes  than 
in  quartz  tubes. 

The  temperature-coefiicient  of  the  reaction  2802  +  02  =  2SO3  between 
50°  and  160°  is  about  1*2  for  a  rise  of  temperature  of  10°. 

The  nature  of  photochemical  equilibria  is  discussed,  in  which 
connexion  it  is  pointed  out  that  the  possibility  of  the  existence  of 
a  photochemical  equilibrium  different  from  the  ordinary  equilibrium  is 
denied  by  some  observers. 

The  conditions  for  applying  the  foregoing  results  in  the  technical 
production  of  sulphuric  acid  are  briefly  discussed.  G.  S. 

Photochemical  Phenom.ena  in  Connexion  with  Solutions 
of  Dyes.  Kurt  Gerhard  {Ber.,  1910,  43,  751 — 753). — A  criticism 
of  Weigert's  paper  (this  vol.,  ii,  174)  on  the  same  subject,  the  author 
maintaining  that  different  observers  have  proved  that  the  bleaching  of 
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a  colouring  matter  is  due  to  oxidation,  an  intermediate  peroxide  of  the 
dye  being  formed.  T.  S.  P. 

Paper  Sensitive  to  Ultraviolet  Light.  Carl  Schall  {Chem. 
Zeit.,  1910,  34,  267). — Paper  impregnated  with  2373-p-phenylene- 
diamine  nitrate  is  recommended. 

The  paper  turns  blue  in  light  with  wave-lengths  of  from  31 3  to  295  \. 

L.  DE   K. 

Tables  of  Radioactive  Constants.  Leon  Kolowrat  {Le 
Radium,  1910,  7,  1 — 3). — This  consists  of  a  new  and  revised  edition 
of  the  constants  of  the  known  radioactive  substances  first  published  a 
year  ago  (Le  Radium,  1909,  6,  1 — 3).  The  list  comprises  thirty 
substances,  and  the  tables  include  the  radioactive  constant  X,  with  the 
derived  periods  of  half-change  and  of  average  life,  the  nature  of  the 
radiations,  the  range  of  the  a-rays  in  air,  the  absorption  of  the  /3-rays 
in  aluminium,  and  of  the  y-rays  in  lead,  together  with  a  short  resume 
of  the  chief  physical  and  chemical  properties  of  the  substance. 

F.  S. 

The  Radioactivity  of  Dew.  C.  Negro  {Physikcd.  Ztitsch.,  1910, 
11,  189 — 191). — Glass  plates  left  out  overnight  on  the  surface  of  the 
ground  become  coated  on  the  under  side  only  with  dew,  which, 
measured  in  an  Elster-Geitel  apparatus,  shows  an  activity  decaying  to 
zero  with  a  half-period  slightly  greater  than  half  an  hour.  This  is  in 
accord  with  experiments  on  the  radioactivity  of  rain  and  snow. 
Meteorological  factors  exert  no  influence.  F.  S. 

The    Determination    and    Convenient    Estimation    of    the 

Radioactivity  of  Mineral  Springs.     Ferdinand  Henbich  (Zeitsch. 

angtw.  Chem.,  1910,  23,  340). — The  paper  contains  a  description  of  a 

method,  more  or  less  empirical,  for  the  determination  of  the  amount 

of  radium  emanation  in  spring  water.       The  latter  is   brought   into 

a  Woulfe's  bottle,  nearly  filling  it,  and,  by  means  of  a  rubber  bellows, 

air  is  circulated  through    the   water   and    a    large   closed    vessel   in 

communication  with  it  containing  an  Elster-Geitel  electroscope.     The 

natural  leak  is  first  determined,  using  distilled  water,  then  the  leak 

with  the  spring  water,  and  finally  the  leak  due  to  the  active  deposit 

alone,  after  the  air  in  the  electroscope  vessel  is  displaced  with  fresh  air. 

lieadings  are  taken  in  each  case  of  the  fall  of  potential  "  after  some 

*irae"  from  starting  the  circulation  for  a  period  of   sixty  minutes. 

orrections  are  introduced  for  the  proportion  of  the  total  air  contained 

in  the  bellows  and  Woulfe's  bottle,  not  in  the  electroscope  ves.«:el,  and  for 

the  solubility  of  the  emanation  in  water,  the  solubility  being  reckoned 

as  0-23.     The  total  amount  of   emanation   per  litre  of   water  is  so 

obtained  in  terms  of  volts  per  hour  discharge  of  the  electroscope,  the 

discharge  in  the  first  and  third  readings  being  subtracted   from  the 

total  discbarge  observed  in  the  second  of  the  three  dett^rmi nations. 

I  he  result  in  readily  converted  into  absolute  units  by  multiplying  the 

volts  per  hour  by  the  capacity  of  the  electroscope  in  absolute  units 

and  dividing  by  300  x  3600.     This  gives  the  leak  in  absolute  measure 
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(electrostatic  units  per  second),  and  this  divided  by  1000  gives  the 
result  in  the  so-called  Mache  units.  An  actual  example  is  worked 
out.  F.  S. 

Relation  between  the  Radioactivity  and  Richness  in 
Solids  of  the  Thermal  Waters  of  Plombieres.  Andre  Brochet 
{Compt.  rend.,  1910,  150,  423 — 425). — The  radium  emanation  and  the 
dissolved  solids  in  the  hot  Plombieres  waters  both  come  from  the 
depths,  and  are  diluted  by  cold  surface  waters  containing  little  solids, 
so  that  proportionality  might  be  expected  to  exist  between  emanation 
and  solids.  Instead,  the  ratio  of  emanation  to  solids  increases  regu- 
larly and  markedly  as  the  latter  diminishes  and  the  temperature  of  the 
water  decreases.  This  is  ascribed  to  the  escape  of  emanation  from  the 
water  being  the  greater  the  higher  the  temperature.  This  explains 
why  the  Bizot  spring,  consisting  of  a  small  quantity  of  deep  water 
with  much  cold  water,  is  still  highly  radioactive.  Systematic  study  of 
temperature,  dissolved  solids,  and  the  radioactivity  of  thermal  waters 
should  give  interesting  conclusions.  F.  S. 

A  Method  for  the  Determination  of  the  Constants  of 
Radium-^  Ions.  Jakob  Salpeter  (Bull.  Acad.  Sci.  Cracow,  1910, 
23 — 32). — The  radium-yl  atoms  produced  in  an  atmosphere  containing 
the  radium  emanation  are  considered  as  ions  carrying  the  atomic 
charge  of  positive  electricity,  and  possessing,  like  the  ions  in  a  gas, 
definite  mobility,  coefficient  of  diffusion,  and  coefficient  of  re-combination. 
The  mathematical  expressions  giving  the  relation  between  these 
quantities  and  the  distribution  of  the  deposit  of  radium-^  on  the  anode 
and  cathode  respectively  in  an  electric  field  are  worked  out  theoretically 
for  the  case  of  a  parallel  plate  condenser,  with  plates  of  infinite  area, 
for  a  uniform  distribution  of  radium  emanation  between  the  plates. 
The  distribution  of  the  active  deposit  when  the  concentration  of  the 
emanation,  the  distance  between  the  plates,  and  the  electric  field  are 
varied  can  be  used  to  determine  the  constants  of  the  radium-^  ions. 
The  effect  of  the  further  disintegration  of  the  radium-^  is  neglected. 
The  expressions  deduced  are  complicated,  and  cannot  be  well  dealt 
with  in  an  abstract.  F.  S. 

Radiochroism  of  Organic  Substances  to  a-,  (3-,  and  y-Rays 
of  Radium  and  to  X-H&js.  Guilleminot  (Compt.  rend.,  1910, 
150,  332 — 335). — A  method  is  described  for  measuring  the  absorption 
of  radium  rays  in  absorbing  filters  by  adjusting  the  fluorescence  caused 
by  the  rays  on  a  barium  platinocyanide  screen  against  the  fluorescence 
produced  on  an  adjacent  part  of  the  screen  by  a  constant  source  of 
X-rays,  the  distance  of  which  from  the  screen  is  varied.  A  table  of 
results  is  given  for  aluminium  and  paraffin.  The  conclusion  is  drawn 
that  the  latter,  which  resembles  organic  tissues,  possesses,  relatively  to 
aluminium,  a  remarkably  high  absorbing  power  for  the  a-  and  fi-r&js 
of  radium.  F.  S. 

Measurement  of  the  Absorption  of  Cathode-rays  in  Gases 
by  means  of  Secondary  Rays.  H.  Baerwald  {Phyaikal.  Zeitsch., 
1910,  11,  145—158  ;  Ber.  Deut.  physikal.  Ges.,  1910,  12,  159—171).— 
The  coefficient  of  absorption  of  cathode-rays  in  air,  hydrogen,  nitrogen, 
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oxygen,  nitric  oxide,  carbon  monoxide  and  dioxide,  and  sulphur 
dioxide,  has  been  determined  by  means  of  the  secondary  rays  they 
produce  in  air  at  atmospheric  pressure.  The  cathode-rays,  emerging 
from  the  window  of  a  Lenard  tube,  traverse  a  space  filled  with  the  gas 
under  examination.  Into  this  space  project  two  similar  tubes  filled 
with  air  at  atmospheric  pressure,  each  tube  being  provided  with  a 
central  insulated  electrode  connected  with  an  electrometer  and  bearing 
at  its  lower  end  a  window  on  which  the  cathode  rays  fall,  producing 
secondary  rays  inside  the  tubes.  The  windows  of  the  two  similar 
tubes  are  at  different  known  distances  from  the  window  of  the  Lenard 
tube,  so  that  the  absorption  coefficient  of  the  i-ays  in  the  gas  under 
examination  can  be  calculated  from  the  ratio  of  the  ionisation  current 
in  the  two  tubes.  The  results  bear  out  closely  the  earlier  ones  of 
Becker  [Ann.  Physik,  1905,  [iv],  17,  381),  the  value  of  the  absorption 
coefiicient  divided  by  the  density  being  sensibly  constant  for  all  gases 
except  hydrogen,  for  which  the  value  is  about  five-thirds  the  normal. 
The  value  of  the  found  dielectric  constant  for  hydrogen  is  also  greater 
than  that  calculated  from  the  refractive  index.  The  results  bring  out 
a  connexion  between  the  absorption  of  cathode-rays  and  the  dispersion 
of  light  rays  by  gases.  F.  S. 

HomogeneoTis  Corpiiscular  Radiation.  Charles  A.  Sadler 
{PhU.  Mag.,  1910.  [vi],  19,  337—356.  Compare  Barkla  and  Sadler, 
Abstr.,  1909,  ii,  457;  Barkla,  this  vol.,  ii,  8). — When  a  homogeneous 
beam  of  secondary  Rontgen  radiation  from  a  given  metal  (secondary 
radiator)  is  allowed  to  fall  on  a  metal  of  lower  atomic  weight  (tertiary 
radiator),  the  latter  is  found  to  emit  an  easily  absorbable  radiation 
consisting  of  negatively  charged  particles.  The  author  has  investi- 
gated in  what  manner  the  emission  of  this  corpuscular  radiation 
depends  on  the  exciting  radiation. 

The  experimental  results  indicate  that  the  corpuscular  radiation 
exerted  by  secondary  beams  of  widely  different  penetrating  power  is 
in  every  case  absorbed  according  to  an  exponential  formula.  The 
absorbability  of  the  corpuscular  radiation  from  a  tertiary  radiator  is 
entirely  dependent  on  the  penetrating  power  of  the  exciting  secondary 
beam  and  not  at  all  on  the  nature  of  the  tertiary  radiator.  The 
absorption  coefficient  is  a  linear  function  of  the  atomic  weight  of  the 
metal  which  acts  as  the  source  of  the  exciting  beam.  From  the  data 
relating  to  the  dependence  of  the  quantity  of  corpuscular  radiation 
emitted  by  a  given  tertiary  radiator  on  the  atomic  weight  of  the 
exciting  secondary  radiator,  it  is  found  that  a  large  increase  takes 
place  when  the  atomic  weight  reaches  a  certain  value,  and  this  coincides 
with  the  point  at  which  a  large  increase  takes  place  in  the  amount  of 
tertiary  Rontgen  radiation.  It  appears,  therefore,  that  there  is  a 
connexion  between  the  production  of  Rontgen  radiation  in  a  substance 
and  the  emission  of  corpuscular  radiation  by  that  substance.  The 
corpuscular  radiation  emitted  in  such  cases  is  supposed  to  be  connected 
with  the  scattering  of  the  rays.  H.  M.  D. 

Polonium.  Mme.  Makie  Cur(e  and  Andr6  Debibrne  {Compt. 
rend.,  1910,  150,  386— 389).— The  treatment  of  some  tons  of  residues 
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of  uranium  minerals,  in  order  to  get  the  polonium  in  as  concentrated 
a  form  as  possible,  resulted  in  a  ^product  weighing  2  mg.  From  its 
a-activity,  the  quantity  of  polonium  present,  as  calculated  from  the 
theory  of  radioactive  change,  was  deduced  to  be  of  the  order  of 
0*1  mg.,  or  the  amount  present,  according  to  theory,  in  2  tons  of  good 
pitchblende.  The  polonium  was  first  dissolved  out  of  the  residue  by 
hot  concentrated  hydrochloric  acid,  and  by  processes  not  yet  described 
was  first  obtained  with  200  grams  of  matter  (mainly  copper,  bismuth, 
uranium,  lead,  and  arsenic).  The  activity,  which  was  due  solely  to 
polonium,  was  3500  times  that  of  uranium.  The  solution  in  hydro- 
chloric acid  was  precipitated  with  ammonia  to  remove  copper,  the 
hydroxides  digested  with  sodium  hydroxide  to  remove  lead,  and  the 
solution  treated  with  ammonium  carbonate  to  remove  uranium.  The 
solution  of  the  insoluble  carbonate  was  treated  with  stannous  chloride. 
The  precipitation  weighed  1  gram,  and  contained  nearly  all  the 
polonium.  Great  difficulty  was  experienced  in  further  purification, 
owing  to  many  of  the  methods  before  successfully  used  foiling  with 
the  purer  material,  but  precipitation  as  sulphide  or  by  stannous 
chloride  and  by  electrolysis  continued  to  be  effective. 

In  the  final  product  of  2  mg.  a  few  per  cent,  of  polonium  should 
have  been  present,  and  the  spectrum  showed,  in  addition  to  many 
elements  (gold,  platinum,  mercury,  lead,  rhodium,  and  iridium),  lines  at 
4642-0  (feeble),  4170-5  (strong),  3913-6  (feeble),  3652-1  (very  feeble), 
which  with  three  other  doubtful  lines  may  prove  to  be  due  to 
polonium.  The  spectrum  is  to  be  re-examined  when  all  the  polonium 
has  disintegrated,  which  should  decide  the  matter.  Lead,  whilst  not 
totally  absent,  was  very  feeble  in  the  spectrum,  and  it  is  expected 
that  the  re-examination  will  prove  whether  lead  is  the  final  product  of 
the  disintegration.  The  substance  gave  no  penetrating  rays  and  no 
active  deposit,  whilst  radium  could  be  only  just  detected  by  its 
emanation. 

A  part  of  the  substance  in  solution  in  an  exhausted  quartz  vessel 
disengaged  gas,  and  the  formation  of  bubbles  could  be  observed.  The 
residue  of  inert  gas  left  after  absorbing  the  common  gas  was  pure 
helium.  About  1  '3  cu.  mm.  of  helium  was  produced  in  one  hundred  days 
of  accumulation,  the  theoretical  volume  calculated  from  the  number  of 
a-particles  expelled  being  1-6  cu.  mm.  The  preparation  produced  ozone 
abundantly.  A  quartz  capsule  containing  the  dry  substance  became 
covered  with  cracks,  probably  caused  by  electric  discharges.        F.  S. 

Attempted  Separation  of  Uranium  and  Uranium-Z  by- 
Electrolytic  Methods  and  by  Cathode  Volatilisation.  G.  von 
Sensel  {Zeitsch.  physikal.  Chem.,  1910,  71,  563— 570).— In  the  electro- 
lytic experiments,  concentrated  aqueous  solutions  of  uranium  oxalate, 
acetate  and  nitrate  were  subjected  to  electrolysis  at  potentials  varying 
from  0-05  to  1-5  volts.  The  products  contaiued  excess  of  uranium-Z, 
usually  from  7 — 12%,  and  in  one  case  as  much  as  45%,  but  a  complete 
separation  by  this  method  was  not  found  possible. 

In  the  cathode  volatilisation  experiments,  black  uranium  oxide  was 
placed  in  the  hollowed-out  cathode,  opposite  which  was  a  disk  of 
copper.     After  prolonged  discharge,  the  copper  plate  was  found  to 
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be  active,  so  that  "  volatilisation  "  (Zerst-iiubung)  had  occurred,  but 
uranium  and  uranium-X  were  present  in  equilibrium  proportions 
(compare  Greinacher,  Abstr.,  1908,  ii,  551).  G.  S. 

Emission  of  Electric  Charges  by  the  Alkali  Metals.  Louis 
DuxoYER  {Covipt.  rend.,  1910,  150,  335 — ^38). — The  esperiment  of 
J.  J.  Thonfson  on  the  emission  of  negative  elejtrons  from  rubidium  in 
total  darkness  has  been  repeated.  An  exhausted  gla-s  tube,  which 
contained  the  rubidium,  carried  axially  two  platinum  wires  25  ram. 
apart,  the  one  connected  to  a  battery  and  the  other,  which  was 
surrounded  by  a  platinum  tube  to  serve  as  a  guard  ring,  connected  to 
an  electrometer.  The  whole  was  enclosed  in  two  concentric  brass 
tubes,  blackened  internally  and  externally.  "Work  was  carried  on  in 
a  dark  room,  and  the  lamp  for  reading  the  electrometer  was  carefully 
shielded  by  a  box  and  only  lit  for  a  few  seconds  to  take  readings.  A 
current  rising  from  0'8  t-o  60  (  x  10~^*  amp.)  as  the  potential  of  the 
battery  was  increased  from  50  to  110  volts  was  observed.  A  narrow 
pencil  of  light  arranged  not  to  fall  on  the  metal  or  the  electrodes 
increased  the  current  10,000  times.  When  the  openings  in  the  box 
by  which  the  pencil  was  admitted  were  covered  completely  with  half 
tubes  of  brass,  an  Auer  light  at  Ii  metres  distance  doubled  the 
current.  This  suggested  that  the  phenomenon  might  be  due  to  light 
of  very  long  wave-length  diffracted  through  the  covered  openings.  It 
is  suggested  that  the  action  in  total  darkness  is  due  to  long  radiations 
from  substances  of  ordinary  temperature,  rather  than  to  spontaneous 
explosion  of  the  atoms  analogous  to  radioactivity,  and  it  is  proposed 
to  try  the  effect  at  very  low  temperature.  F.  S. 

Change  of  the  Conductivity  of  Solid  Cuprous  Iodide  in  the 
Light.  Gebhardt  Kudert  {Ann.  Physik,  1910,  [iv],  31,  559 — 596). 
— For  the  purpose  of  the  conductivity  measurements,  thin  layers  of 
-"iiprous  iodide  were  prepared  by  exposing  glass  plates  to  the  action  of 
-  disintegrating  copper  cathode  and  subjecting  the  copper  mirrors  thus 
obtained  to  the  action  of  iodine  vapour. 

When  the  cuprous  iodide  is  exposed  to  light,  a  gradual  increase  of 
the  electrical  conductivity  is  observed,  a  reversal  of  this  effect  being 
obtained  when   the  source  of  light  is  removed.     No  special  instan- 

ineous  light  effect  can  be  detected.  The  effectiveness  of  the  light 
I  ;iy8  increases  as  the  wave-length  diminishes.  The  action  of  the  red 
rays  can  only  just  be  detected,  and  it  is  not  until  the  blue  region  is 
reached  that  rays  of  any  considerable  activity  are  met  with.  In 
general,  the  change  in  conductivity  is  proportional  to  the  absorption  of 
the  rays  by  the  cuprous  iodide. 

For  very  short  intervals  of  illumination,  the  effects  are  proportional 
U)  the  light  intensities;  for  longer  time  intervals,  the  conductivity 
changes  increa.se  less  rapidly  than  the  light  intensities.  The  absolute 
as  well  as  relative  increase  in  conductivity  on  exposure  to  a  standard 
light  is  found  to  be  the  greater  the  greater  the  resistance  of  the 
unexposed  cuprous  io<lide. 

In  explanation  of  the  observations,  it  is  supposed  that  the  light 

auses  dissociation  of  the  cuprous  iodide,  whereby  iodine  is  liberated. 
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In  consequence  of  the  tendency  to  recombination,  a  condition  of 
equilibrium  is  set  up  after  lapse  of  a  certain  time  interval.  The 
iodine  liberated  in  the  photochemical  dissociation  process  dissolves 
in  the  cuprous  iodide,  and  imparts  to  this  an  increased  metallic 
conductivity.  H.  M.  D. 

Electrical  Conductivity  of  Certain  Metallic  Nitrides.  Iwan  I. 
Shukoff  {J.  Buss.  Phys.  Chem.  Soc,  1910,  42,  40— 41).— The  electrical 
conductivities  of  certain  powdered  metals  and  powdered  metallic 
nitrides  in  reciprocal  ohms  per  cube  of  1  cm.  side  are  as  follows  : 
iron,  270  ;  aluminium,  38'46  ;  chromium,  38"46  ;  manganese  nitride, 
18-18— 22-62  ;  chromium  nitride,  15-40—12-72  ;  titanium  nitride, 
31  "OS.  Aluminium  nitride,  AIN,  calcium  nitride,  Ca^Ng,  and 
magnesium  nitride,  Mg^Ng,  show  resistances  of  more  than  2x10^ 
ohms.  These  nitrides  hence  form  two  classes,  those  of  magnesium, 
chromium,  and  titanium  exhibiting  conductivities  of  the  same  order  as 
those  of  pure  metals,  and  those  of  aluminium,  calcium,  and  magnesium 
having  very  small  conductivities.  The  numbers  given  above  are 
naturally  only  of  a  qualitative  character.  T.  H.  P. 

Dielectric  Constants  of  Solvents.  Paul  Walden  {Zeitsch. 
physihal.  Chem.,  1910,  70,  569 — 619). — The  dielectric  constants  of 
sixty  carefully  purified  substances,  mostly  organic  liquid3,  have 
been  determined  at  a  series  of  temperatures  by  Nernst"s  method 
(for  X=oo),  and  the  relations  between  these  constants  and  other 
chemical  and  physical  properties  of  the  media  are  discussed  in  detail 
(compare  Abstr.,  1909,  ii,  119,  122,  547). 

The  dielectric  constants  are  as  follows  :  Ethyl  alcohol,  288,  25-4, 
20-8  at  1-5°,  18-5°,  and  49-2°;  ethylene  glycol,  46-7,  41-2,  35-5  at 
1°,  20°,  and  50-5°;  benzyl  alcohol,  15-8,  13-1,  10-4  at  1°,  19°,  and 
49°;  furfuraldehyde,  46-9,  42-0,  34-9  at  1°,  19-5°,  and  50°;  phenyl- 
acetonitrile,  19*95,  1823,  16-80  at  1-3°,  21-5°,  and  51°;  benzonitrile, 
28-6,  26-2  at  1*5°  and  22-4°;  acetonitrile,  41-8,  38-8  at  1-5°  and  20°; 
propionitrile,  31-3,  27*5,  24-6  at  1°,  21°,  and  50°;  nitrobenzene,  403, 
35-5,  30-2  at  0°,  205°,  and  50-5°;  nitromethane,  44-8,  39-4  at  1-5° 
and  20°;  methyl  formate,  9-20,  8-23  at  1°  and  208°;  ethyl  nitrate, 
21-2,  19-6,  16  9  at  1-1°,  20-7°,  and  50°  ;  acetophenone,  186,  18*1,  15-1  at 
14°,  21°,  and  56°;  benzophenone,  13-3,  11-3  at21°and  63°  (metastable 
form);  11-2  at  63°,  12-2  at  46^  12-5  at  37°,  13-2  at  21°  for  stable  form 
in  liquid  (supercooled)  state;  3-1  at  25-5°  for  stable  form  in  solid 
state;  anisole,  4-7,  4-3,  3-9  at  4°,  23-4°  and  56°;  ethylene  chloride, 
11-55,  10-45,  9-4  at  1°,  19-8°,  and  50°;  acetone,  233,  21-2  at  1°  and 
22°  ;  chloroacetic  acid,  about  21  at  20°  (solid) ;  about  20  at  62°  (liquid) ; 
dichloroacetic  acid,  8-8  at  -9°  (liquid);  82  at  22°  (liquid) ;  7-8  at 
60-5°  ;  trichloroacetic  acid,  4-55  at  61°  (liquid) ;  cyanoacetic  acid, 
about  33-4  at  4°  (solid) ;  ethyl  dichloroacetate,  116,  103  at  2°  and  22°  ; 
ethyl  trichloroacetate,  8-3,  78,  6-7  at  2°,  20-5°,  and  60°;  ethyl  bromo- 
propionate,  10  0,  93  at  2°  and  22°;  ethyl  cyanoacetate,  27-7  at  21°; 
ethyl  sulphite,  175,  159,  137  at  1°,  195°,  and  50-4°;  ethyl  ethane- 
sulphonate,  455,  41*9  at  1-2°  and  20°;  methyl  sulphate,  58-3,  54-8  at 
3°  and  21°;  wobutyl  ricinoleate,  47   at  21°;  acetic  anhydride,   22-4, 
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20-7  at  r  and  18-5°;  acetyl  chloride,  16-9,  15-8  at  2"  and  22°; 
triethylamine,  3-15  at  21°;  benzylamine,  5-5,  4-6,  4-3  at  1°,  20-6°,  and 
50°;  methylaniline,  7-85,  5-93  at  1-3°  and  20-8°;  dimethylaniline, 
4-8,  4-48,  3-9  at  2°,  20°,  and  51-8°;  ethylaniline,  6-3,  5-9  at  1-5°  and 
19-8°;  ethyl  bromide,  10-5,  9'4  at  1*4°  and  21°;  bromobenzene,  5-46, 
5-21,  4-64  at  1-2°,  23o°,  and  50°;  allyl  chloride,  8-7,  8-2  at  1°  and  20°  ; 
allyl  bromide,  74,  7-0  at  1°  and  19°;  acetylene  tetrabromide,  86,  7-0 
at  2-5°  and  21-5°;  tetranitromethane,  2-15  at  5°  (solid),  2-13  at  23*4°; 
acetaldoxime,  298  at22-6°  ;  nitromethane,  44-8,  394  at  1-5°  and  20°  ; 
ethyl  thiocyanate,  34-6,  29-3  at  2-5°  and  21°;  ethylthiocarbimide,  23-4, 
19-5  at  2°  and  21°;  acetylacetone,  259,  23-4  at  1°  and  18-2°;  par- 
aldehyde, 14-6,  11 -6  at  20-3°  and  52-5°;  benzaldehyde,  19-9, 18-1  at  1-3° 
and  19-5°;  acetal,  '3-45  at  24°;  ethylene  oxide,  139  at  -1°;  epi- 
chlorohydrin,  25-5,  22-6  at  15°  and  22°  ;  a-chlorohydrin,  37-4,  31  at  3° 
and  19°;  bromine,  4-6  at  1°;  sulphur  chloride,  S^Clj,  5-3,  49  at  12° 
and  22°;  tin  tetrachloride,  3*2  at  22°;  phosphorus  trichloride,  4*7  at 
22°;  phosphoryl  chloride,  12*7  at  22°;  thiophosphoryl  chiorit^e, 
PSCI3,  5-8  at  21-5°;  sulphuryl  chloride,  SOgCl.,,  100  at  21-5°.  The 
results  are  in  fair  agreement  with  those  of  previous  observers,  even 
when  determined  by  Drude's  method,  for  which  the  wave-length  is 
not  infinitely  great. 

The  Clausins-Mosotti  expression:  {K-l)l{K+2)d,  where  K  re- 
presents the  dielectric  constant  and  d  the  density,  is  not  coustant,  as 
the  theory  requires,  but  in  some  cases  increases,  in  others  diminishes, 
with  rise  of  temperature. 

An  examination  of  the  data  indicates  that  all  substances  with  high 
dielectric  constants  possess  certain  "  dieiectrophore "  groups, 
OH,  NO2,  CO  (as  COH,  =C0  and  COOH),  SO,.  CN,  SON,  NCS,  NH,, 
and  the  halogens,  all  of  which  are  negative  groups.  When  these 
groups  are  combined  among  themselves,  however,  the  dielectric 
constant  is  low,  and  an  accumulation  of  them  in  the  same  molecule 
also  lowers  the  dielectric  constant.  In  order  that  a  high  dielectric 
constant  may  result,  the  dieiectrophore  groups  must  be  combined  with 
positive  "  dielectrogene "  groups,  of  which  the  most  important  are 
hydrogen  and  alkyl  groups. 

A.s  regards  relationships  between  physical   properties   and   compo- 

lion,  the  relationship  ^2  7,^/7'^  =  constant,  where  R~  is  the  molecular 
refraction,  y  the  surface-tension,  and  T^  the  absolute  temperature  of 
the  boiling  point,  is  tested  from  the  available  data.  It  holds 
approximately  at  the  boiling  point  for  many  non-associated  compound.s 
of  the  fatty  series,  the  con.stant  varying  from  1*20  to  1-25  ;  for  certain 
non-associated  aromatic  compounds  it  is  greater  than  1*2,  and  for 
Msociated  cumpounds  less  than  12.  Further,  it  is  shown  that  for 
non-associated  solvents  the  quotient  of  the  refraction  r^  and  the 
specific  cohesion  is  approximately  constant  and  =0"062,  and  also 
the  quotient  of  the  heat  of  vaporisation,  X,  by  the  refraction  is  con- 
stant and  =310.  The.se  relationships  do  not  hold  for  associated 
substances. 

As  regards  relationships  between  the  dielectric  constants  and  other 

f^ 1    rf 

physical  properties  of  solvents,  the  expression  — I?  =  const,  is 

if +  2   d    "a 
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deduced,  and  is  shown  to  be  valid  at  the  boiling  point  for  a  large 
number  of  substances,  the  magnitude  of  the  constant  being  about  3*6. 
In  this  case  also,  associated  compounds  and  certain  other  substances 
do  not  follow  the  rule.  Further,  the  surface-tension,  y,  at  20°, 
divided  by  the  molecular  weight  of  the  substance,  goes  parallel 
with  the  dielectric  constant  for  aliphatic,  but  not  for  aromatic 
compounds. 

The  following  relationships :  K^jK^d^  —  const,  and  {Ka  -  1  )/(-^o-  +  2)7rj  = 
const.,  where  Kg  is  the  internal  pressure  (compare  Abstr,,  1909,  ii, 
122),  K^  =  {K  -  \)I{K+  2)d,  and  -n-  is  the  critical  pressure,  have  also  been 
found  to  hold  for  certain  groups  of  substances.  Finally,  it  is  shown 
that  the  expression  M.K^  =  0-\%T  is  approximately  valid  for  a  large 
number  of  substances;  in  words,  this  indicates  that  the  molecular 
internal  volume,  deduced  from  dielectric  measurements,  is  approxi- 
mately proportional  to  the  absolute  temperature  of  the  boiling  point 
of  the  substance.  G.  S. 


Conductivities,  Dissociations,  and  Temperature -ooeflBcients 
of  Conductivity  between  35°  and  80='  of  Solutions  of  a  Number 
of  Salts  and  Organic  Acids.  Alphonso  M.  Clover  and  Harey  C. 
Jones  {Amer.  Ghem.  J.,  1910,  43, 187—223). — In  earlier  work  (Abstr., 
1902,  ii,  59  ;  1905,  ii,  794  ;  1908,  ii,  1011),  the  conductivity,  percentage 
dissociation,  and  temperature-coefficients  of  various  substances  have 
been  determined  at  temperatures  between  0°  and  35°.  In  the  present 
investigation,  the  measurements  have  been  made  at  temperatures 
between  35°  and  80°.  The  results  obtained  at  various  dilutions  are 
recorded  for  lithium  chloride,  sodium  chloride,  bromide,  nitrate  and 
sulphate,  potassium  chloride,  bromide,  nitrate,  sulphate,  chromate  and 
benzoate,  ammonium  chloride,  nitrate  and  sulphate,  barium  chloride 
and  nitrate,  magnesium  nitrate  and  sulphate,  silver  nitrate,  and  also 
for  oxalic,  malonic,  succinic,  acetic,  benzoic,  phthalic  and  salicylic 
acids. 

The  results  show  that  the  temperature-coefficients  of  conductivity  of 
aqueous  solutions  of  electrolytes  between  35°  and  65°  are  greater  the 
more  complex  the  hydrates  formed  by  the  electrolyte,  but  are  of  the 
same  order  of  magnitude  for  substances  having  approximately  the  same 
hydrating  power.  The  temperature-coefficients  for  any  given  substance 
increase  with  the  dilution,  the  increase  being  greatest  for  substances 
with  the  largest  hydrating  power.  These  conclusions  follow  directly 
from  the  assumption  that  the  change  in  conductivity  with  change  of 
temperature  is  largely  due  to  the  decreasing  complexity  of  the  hydrates 
formed  about  the  ions  as  the  temperature  rises.  Curves  have  been 
constructed  for  several  compounds  by  plotting  the  molecular  con- 
ductivities as  ordinates  and  the  temperatures  as  abscissae.  These 
curves  are  almost  straight  lines.  The  dissociation  tends  in  general  to 
decrease  slightly  as  the  temperature  rises. 

Comparatively  few  determinations  were  made  at  80°,  since  several 
sources  of  error  are  liable  to  be  introduced  at  this  temperature. 

E.  G. 
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Conductivity  and  lonisation  of  Salts,  Acids,  and  Bases  in 
Aqueous  Solutions  at  High  Temperatures.  Arthur  A.  Noyes, 
A.  C.  Melchkr,  Hermox  C.  Cooper,  and  G.  W.  Eastman  (Zeitsch. 
physikcd.  Chem.,  1910,  70,  335 — 377). — A  more  detailed  account  of 
work  already  published  (compare  Abstr.,  1908,  ii,  347 ;  Kato,  Abstr., 
1909,  ii,  538).  G.  S. 

Hydrolysis  of  Ammonium  Acetate  and  the  lonisation  of 
Water  at  High  Temperatures.  Arthur  A.  Notes,  Yogoro  Kato, 
and  Robert  B.  Sosman  {J.  Amer.  Chem.  Soc.,  1910,  32,  159—178).— 
Noyes  and  Coolidge  (Abstr.,  1904,  ii,  226)  have  described  a  method  of 
determining  the  electrical  conductivity  of  aqueous  solutions  at  tempera- 
tures up  to  306°.  This  method  has  been  applied  by  Noyes  (Abstr.,  1908, 
ii,  347)  to  the  measurement  of  the  conductivity  of  various  salts,  bases, 
and  acids.  A  study  has  now  been  made  of  the  hydrolysis  of  salts  into 
free  acid  and  base  by  measuring  the  change  of  conductivity  produced 
on  addition  of  an  excess  of  the  weak  acid  or  base.  From  a  knowledge 
of  the  degree  of  hydrolysis  and  of  the  lonisation  of  the  acid  and  base, 
it  is  possible  to  deduce  the  degree  of  ionisation  of  the  water.  Measure- 
ments have  been  made  of  the  hydrolysis  of  ammonium  acetate  and  of 
the  ionisation  of  ammonium  hydroxide  and  acetic  acid  at  100°,  156°, 
218°,  and  306°,  and  also  of  the  conductivity  of  ammonium  chloride  and 
sodium  acetate  at  18°,  25°,  100°,  156°,  218°,  and  306°. 

It  has  been  found  that  the  percentage  hydrolysis  of  ammonium 
acetate  in  OOliV^  solution  is  035  at  18°,  4-8  at  100°,  18-6  at  156°,  527 
at  218°,  and  91*5  at  306°.  The  hydrogen-ion  concentration  in  pure 
water  increases  extremely  rapidly  between  0°  and  100°,  but  less  so 
between  100°  and  218°,  and  afterwards  passes  through  a  maximum 
(between  250°  and  275°),  and  finally  decreases.  The  following  values 
(Ch  X  10")  are  recorded  :  at  0°,  0  30  ;  at  18°,  0  68  ;  at  25°,  091  ;  at 
100°,  6-9;  at  156°,  14-9  ;  at  218°,  21-5  ;  and  at  306°,  130. 

The  great  increase  in  the  amount  of  hydrolysis  of  ammonium  acetate 
at  high  temperatures  is  in  accord  with  the  fact  that  the  ionisation  of 
weak  acids  and  bases  decreases  rapidly  with  rising  temperature,  and 
that  this  acts  in  the  same  direction  in  increasing  the  hydrolysis  of 
salts  as  does  an  increase  in  the  ionisation  of  water.  The  increase  in 
hydrolysis  is  also  shown  by  sodium  acetate  and  ammonium  chloride  in 
O'OliV^  solution,  which  are  hydrolysed  to  the  extent  of  0  02%  at  18°, 
1-6%  at  218°,  and  3-4— 4-1%  at  306°. 

From  the  ionisation  constants  of  water,  values  of  the  internal  energy 
increase  attending  the  ionisation  of  water  have  been  calculated.  The 
values  thus  obtained  for  0°  and  25°  agree  with  those  for  the  heat  of 
neutralisation  obtained  directly  by  Wbrmann  (Abstr.,  1906,  ii,  148). 

It  is  suggested  that  the  fact  that  the  ionisation  of  water  continues 
to  increase  up  to  so  high  a  temperature  as  250°  or  275°  is  due  to  the 
highly  associated  nature  of  water  at  low  temperatures.  As  the 
temperature  rises,  the  proportion  of  H^O  molecules  rapidly  increases, 
and  thus,  although  the  number  of  ionised  molecules  may  steadily 
decrease,  the  actual  concentration  of  the  ions  continues  to  increase 
until  a  large  proportion  of  the  complex  water  molecules  have  become 
dissociated.  E.  G. 
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Electrode  Potentials  and  Electrochemical  Reactions. 
WhADiuiB-KisTiAKOWSKY {Zeitsch. physikal.  Chem.,  1910,  70,  206 — 211). 
— The  differences  of  potential,  6^,  between  a  number  of  metals  and  the 
normal  solutions  of  their  salts,  referred  to  the  hydrogen  electrode  as 
standard,  have  been  calculated  from  thermochemical  data  for  the 
reaction  ^/1-metal  +  H*  =  |H2  + metallic  ion  +  ^,  where  Q  is  the  heat 
of  the  reaction.  The  value  of  e^  is  obtained  by  dividing  Q  by  23'1. 
In  all  cases  where  comparison  is  possible,  except  for  magnesium  and 
aluminium,  there  is  fair  agreement  between  the  observed  and 
calculated  values  of  c^.  For  the  two  metals  in  question,  it  is 
suggested  that  the  value  of  Q  is  that  representing  the  decomposition 
of  water  by  the  metals,  as  represented  by  the  equations  :  |^Mg  +  H20  = 
iMg(0H)2  +  m^  +  40-28  kilog.  cal.  and  ^Al  +  H.O  =  JA1(0H)3  +  ^H^  + 
30"62  kilog.  cal.  When  these  values  of  Q  are  divided  by  23' i,  the 
values  £^  =  1 '74  volts  and  ca=  1*32  volts  are  obtained  for  magnesium 
and  aluminium  respectively.  This  value  for  magnesium  is  in  good 
agreement  with  that  observed  by  the  author. 

If  the  above  view  as  to  the  nature  of  the  reactions  at  magnesium 
and  aluminium  electrodes  is  correct,  the  respective  values  of  eh  should 
be  independent  of  the  metallic-ion  concentration,  but  should  depend 
on  the  H*  and  OH'  ion  concentration  of  the  solutions,  and  for  magnesium 
this  is  shown  to  be  the  case.  G.  S. 


Reduction  of  Zinc  by  Mercury  and  the  Electromotive  Force 
of  Zinc  Amalgams.  J.  L.  Crenshaw  (J.  Physical  Chem.,  1910,  14, 
158 — 183). — The  equilibrium  conditions  in  the  system  mercury,  zinc 
sulphate,  and  water  have  been  investigated.  The  method  employed 
was  very  similar  to  that  used  by  Hulett  and  Delury  (Abstr.,  1909,  ii, 
11)  for  the  system  mercury,  cadmium  sulphate,  and  water.  Special 
precautions  were  taken  to  exclude  all  oxygen  from  the  systems  used, 
and  all  potential  measurements  were  referred  to  a  two-phase  amalgam 
containing  about  5%  of  zinc  as  standard,  since  at  a  given  temperature 
the  potential  of  all  zinc  amalgams  containing  something  over  2%  of 
zinc  is  constant. 

A  saturated  zinc  amalgam  has  D^s  13-34333,  and  contains  2  2196 
grams  of  zinc  to  100  grams  of  mercury.  The  relation  between  the 
density  and  composition  of  zinc  amalgams  is  accurately  represented 
by  the  formula  D'^^  13-5340  -  0-0859p,  where  p  is  the  numbers  of  grams 
of  zinc  in  100  grams  of  mercury. 

Cells  made  of  amalgams  ranging  in  concentration  between  2  grams 
of  zinc  to  1000  grams  of  mercury  and  1  gram  of  zinc  to  10  million 
grams  of  mercury  show  E.M.F.'s  which  are  in  accordance  with  the 
gas  laws  and  Nernst's  equation.  The  E.M.F.'s.  between  more  con- 
centrated amalgams  are  too  small  to  agree  with  Nerust's  equation. 

Accurate  measurements  could  not  be  made  with  amalgams  more 
dilute  than  those  mentioned  above,  since  the  potential  fell  rapidly, 
owing  to  the  amalgam  losing  some  of  its  zinc.  This  indicates  that  the 
reaction  Zn  +  Hg^"  ^  Zn**  +  2Hg  is  reversible,  and  that  a  definite 
equilibrium  is  reached  in  the  system  mercury,  zinc  sulphate,  and  water. 

T.  S.  P. 
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Electrocapillarity.  Georg  Meyer  {Zeitsch.  physikal  Clievi.,  1910, 
70,  315 — 329). — The  observ^ations  were  undertaken  with  the  object  of 
throwing  light  on  the  theory  of  the  capillary  electrometer.  As 
electrometer  liquids,  solutions  of  sulphuric  acid,  of  potassium  sulphate, 
and  of  zinc  sulphate,  saturated  with  mercurous  sulphate,  were  used, 
and  the  effect  of  the  addition  to  the  mercury  of  small  amounts  of 
potassium,  of  sodium,  and  of  zinc  was  observed.  The  mercury  or  the 
amalgam  was  allowed  to  flow  into  the  electrometer  liquid  from  a 
capillary  tube,  and  the  surface-tension  determined  from  the  capillary 
vibrations,  which  were  registered  photographically. 

The  alteration  of  the  surface-tension  of  mercury  against  solutions  of 
sulphates  produced  by  addition  of  mercurous  sulphate  is  represented 
satisfactorilybymeansof  theequationa  =  [1001og.(l  -  6e-*<^)];[log.(l — 6)], 
where  c  represents  the  normality  with  reference  to  the  mercurous 
salt,  b  and  k  are  constants,  and  the  surface-tension  corresponding  with 
c  =  0  is  put  =100.  The  surface-tension  of  mercury  against  solutions 
of  alkali  salts  is  diminished  by  the  addition  of  alkali  metals  to  the 
mercury  ;  up  to  concentrations  of  0  0006"7^  the  diminution  is  slight, 
from  0-0006%  to  0001%  it  is  relatively  great,  and  further  addition 
then  has  only  a  slight  effect.  Experiments  are  also  described  in  which 
the  effect  of  the  addition  of  mercuric  and  mercurous  thiocyanates  to  a 
solution  of  potassium  thiocyanate  on  the  surface-tension  between  the 
latter  solution  and  mercury  has  been  investigated. 

The  bearing  of  these  results,  more  particularly  on  the  nature  of  the 
descending  branch  of  the  E.M.F.  surface-tension  curves,  is  discussed 
(compare  Kriiger,  Abstr.,  1903,  ii,  707).  G.  S. 

Improved  Form  of  the  Cadmiiim  Normal  Cell.  Ernst 
Cohen  and  Hugo  R.  Kruyt  {Chem.  Weekblad.,  1910,  7,  171 — 175. 
Compare  this  vol.,  ii,  178). — A  new  form  of  cadmium  standard  cell 
suitable  for  transmission  by  post  is  described.  A.  J.  W. 

Application  of  the  Theory  of  Electrolytic  Ions  to  Fused 
Salts.  I.  Richard  Lorenz  {Zeitsch.  phi/sikal.  Chem.,  1910,  70, 
230 — 238). — A  summary  of  the  author's  recent  work  on  this  subject 
(compare  Abstr.,  1907,  ii,  152,  430,  438,  665,  735,  927;  Abstr., 
1908,  ii,  156,  656,  1023).  G.  S. 

Transfer  Resistance  in  the  Case  of  "  Reversible  "  Electro- 
lytic Metal  Deposition.  Henry  J.  S.  Sand  and  Thomas  P.  Black 
{Zeitsch.  physikal.  Chem.,  1910,  70,  496—510.  Compare  Abstr.,  1901, 
ii.  82  ;  1905,  ii,  134  ;  Coffetti  and  Foerster,  Abstr.,  1905,  ii,  796).— 
if  tlie  precipitation  of  a  metal  on  a  cathode  were  completely  reversible 
and  no  changes  of  concentration  or  similar  effects  occurred  in  the 
electrolyte,  the  difference  of  potential  cathode/electrolyte  would  be 
independent  of  the  current  for  all  current  densities.  This  is  known 
not  to  be  the  case,  and  the  present  paper  contains  an  account  of 
investigations  of  the  differences  between  the  potential-difference 
cathode/electrolyte  during  the  passage  and  in  the  absence  of  a  current 
for  certain  metals  in  contact  with  solutions  of  their  salts.  The  results 
are  htated   in    terms  of    "  transfer  resistance  "  (Gore),  the   apparent 
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resistance  per  unit  area  of  the  electrode  during  the  passage  of  a 
current. 

Two  forms  of  measuring  apparatus  are  described  and  figured.  In 
the  second  form,  which  was  specially  designed  to  secure  uniform 
current  density  over  the  surface  of  the  cathode,  the  latter  consisted  of 
a  rapidly  rotating  copper  sphere.  Most  of  the  experiments  were  made 
with  copper  in  solutions  of  copper  sulphate,  but  solutions  of  zinc 
sulphate  and  of  bismuth  nitrate  were  also  used. 

Transfer  resistance  is  a  very  variable  quantity,  depending  not  only 
on  the  current  strength,  but  also  on  the  previous  treatment  of  the 
cathode.  It  can  be  greatly  diminished  by  passing  a  large  current 
through  the  solution  before  the  definite  observations  are  made.  It  is 
probably  due,  in  part  at  least,  to  impurities  in  the  electrolyte,  but 
there  is  some  evidence  that  when  the  electrolyte  has  been  "  cleared  " 
by  passing  a  large  current  through  it  for  some  time,  there  is  a  definite 
limit  for  the  transfer  resistance  for  each  current  density. 

Transfer  resistance  is  greatly  increased  by  the  addition  of  colloids 
to  the  electrolytes,  and  is  greatly  diminished  by  rise  of  temperature, 
both  in  pure  solutions  and  in  those  to  which  colloids  have  been 
added. 

The  potentials  between  zinc  and  copper  and  solutions  of  their 
respective  salts  are  affected  by  stirring  the  electrolyte  in  such  a  way 
that  the  metals  become  more  noble  while  the  stirrer  acts,  but  return 
to  their  original  potential  when  the  stirring  is  stopped. 

Certain  polarisation  phenomena  observed  in  solutions  to  which 
colloids  have  been  added  are  described.  G.  S. 

Electrically  Controlled  Thermostat  and  other  Apparatus  for 
the  Accurate  Determination  of  the  Electrolytic  Conductivity 
of  Highly  Conducting  Solutions.  John  Gibson  and  G.  E.  Gibson 
Proc.  Roy.  Soc.  Edin.,  1910,  30,  254— 264).— The  heating  was  effected 
by  electric  lamps  with  long  glass  necks,  placed  in  the  water  of  the 
thermostat.  The  regulator,  of  spiral  form,  was  filled  with  toluene  and 
mercury  in  the  usual  way ;  when  the  temperature  rose,  the  mercury 
made  contact  with  a  platinum  point,  and  by  the  action  of  a  relay  the 
lamp  was  extinguished.  The  arrangements  are  fully  described  and 
figured.     The  temperature  remained  constant  to  within  1/1000°. 

A  conductivity  cell  specially  designed  to  avoid  polarisation  and 
heating  effects  was  used.  For  sulphuric  acid,  the  narrow  part  of  the 
apparatus  between  the  electrodes  was  6  cm.  long  and  1*5  mm.  in 
diameter.  The  platinum  electrodes  were  of  wire,  wound  in  the  form 
of  a  hollow  cone,  so  as  to  give  a  uniform  distribution  of  the  lines 
of  flow. 

The  apparatus  has  been  used  to  determine  the  electrical  conductivity 
of  solutions  of  sulphuric  acid.  Some  of  the  results,  in  terms  of  the 
specific  conductivity  at  18°,  are  as  follows:  0"36624  for  60'78%  acid, 
0-47357  for  54-45%,  060221  for  46-43%,  0-73556  for  33-50%,  0-74184 
for  30-91%,  0-73001  for  2644%.  The  results  appear  to  be  accurate  to 
about  three  in  10,000.  G.  S. 

The  Contraction  of  Metals  and  Alloys  During  Cooling. 
Feiedrich   WUst  {Metallurgie,  1909,  6,  769— 792).— An  apparatus  is 
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described  by  means  of  which  the  contraction  of  a  bar  of  metal  during 
cooling  from  the  freezing  point  is  measured.  Helical  wires  are 
embedded  in  the  ends  of  the  rod,  and  transmit  the  changes  of  length 
to  pistons  working  in  cylinders  filled  with  water,  so  displacing  a 
column  of  water  in  a  graduated  tube.  Lever  connexions  are  in  this 
way  avoided.  The  record  begins  when  sufficient  metal  has  frozen  to 
form  an  outer  shell  of  crystals.  A  cooling  curve  is  taken  simul- 
taneously, and  a  method  of  plotting  curves  showing  the  variation  of 
length  with  temperature  is  described.  The  amount  of  contraction  is 
usually  much  less  than  that  calculated  by  extrapolating  the  expansion 
formulae  obtained  from  measurements  between  0°  and  100°.  The 
method  does  not  give  satisfactory  indications  of  the  change  of  volume 
during  solidification. 

Alloys  consisting  of  conglomerates  of  tha  pare  component  metals 
contract  less  than  their  component?,  the  eufcectic  alloy  having  the 
smallest  contraction.  If  solid  solutions  are  formed,  on  the  other  hand, 
the  alloys  show  an  increased  contraction.  An  alloy  containing 
49-88%  Bi,  32-47%  Pb,  and  17-38%  Sn  expands  rapidly  between  70° 
and  30°,  the  final  volume  being  0-3%  greater  than  that  at  the  freezing 
point.  C.  H.  D, 

A  Thermometer  for  Melting-point  Determinations.  Julius 
BREm  {Chem.  Zeit.,  1910,  34,  (26),  221).— Above  the  mercury  bulb, 
the  stem  of  the  thermometer  is  widened  somewhat,  and  on  this  wider 
portion  four  small  grooves  are  cut  parallel  to  the  axis  of  the  thermo- 
meter, in  which  the  melting-point  tubes  are  placed.  E.  J.  R. 

The  Nitrogen  Thermometer  from  Zinc  to  Palladimn.  Arthur 
L.  Day,  RodertB.  Sosman,  and  Eugene  T.  AllExV  {Amer.  J.  Scl,  1910, 
[iv],29,  93—161.  Compare  Abstr.,  1908,  ii,  1013).— In  continuation  of 
the  previous  experiments,  the  behaviour  of  the  nitrogen  thermometer  has 
been  examined  up  to  a  temperature  of  1550°.  In  all  essential  par- 
ticulars the  gas-thermometer  apparatus  was  similar  to  that  already 
<le.scribed.  On  account,  however,  of  the  contaminating  effect  of  the 
iridium  on  the  platinum-rhodium  thermo-elements  at  temperatures 
al)ove  1100°,  the  platinum-iridium  bulb  was  replaced  by  one  consisting 
of  80  parts  of  platinum  and  20  parts  of  rhodium. 

The  melting  points  of  the  very  nearly  pure  metals  and  salos  which 

were  used  a.s  fixed  points  in  establishing   the  nitrogen  scale  are  a<* 

follows:  zinc,  418-2°±0-3°;   antimony,  629-2° ± 0-5°;   silver,  960  0°± 

0  7^^;  gold,  1062-4° ±0-8°;  copper,    1082-6°±0-8°  ;  diopside,  1391-2°± 

1-5°;  nickel,  14523°  ±  20°  ;  cobalt,  1489  8°±2-0°;  palladium,  1549-2°  ± 

-0° ;  anorthite,  1549-5°  ±  20°.     On  account  of  the  discovery  of  a  small 

source  of  error,  the  values  now  recorded  for  the  metals  of  lower  melting 

point  differ  slightly  from  those  given  previously  {loc.  cit.).   Incidentally, 

lie  melting  points  of  cadmium  (320-0°  ±0*3°)  and  aluminium  (658  0°± 

'6°)  were  determined.     From  the  fact  that   the  differences  of  tem- 

urature  between  the  melting  points  of  platinum  and  palladium  &n 

^'iven    by    different   observers   are  in    good  agreement,    the    authors 

estimate  that  the  melting  point  of  platinum  in  the  nitrogen  scale  is 

1 755'  ±  5°. 
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From  a  comparison  of  the  thermo-element  readings  with  the  nitrogen 
scale,  it  is  found  that  the  whole  range  of  temperature  between  300°  and 
1550*^  cannot  be  represented  by  a  single  parabolic  formula.  Such 
formulae  can,  however,  be  used  between  300°  and  1100°  and  between 
1100°  and  1550°.  H.  M.  D. 

Change  of  the  Emissive  Power  of  Metals  with  the  Tempera- 
ture in  the  Short-waved  Portion  of  the  Ultra-red.  Heinrich 
KuBENS  [with  E.  Hagen]  {Ber.  Deut.physikal.  Ges.,  1910,  172— 17G).— 
The  temperature-coefficient  of  the  emissive  power  of  metals  and  alloys 
is  very  small  for  rays  of  the  visible  spectrum,  whilst  for  rays  between 
X=8"85/x  and  26"0/x,  it  varies  with  the  electrical  resistance,  cr,  accord- 
ing to  the  formula:  I=3Q-5  Ja-jX,  and  this  has  led  the  author  to 
examine  the  behaviour  of  metals  for  ultra-red  rays  in  the  intermediate 
region. 

Observations  were  made  on  platinum  and  platinum-rhodium  between 
400°  and  1400°.  For  X  =  2/i  the  variation  of  the  emissive  power 
with  the  temperature  is  practically  the  same  as  in  the  case  of  a  black 
body.  For  \  =  4/x  the  temperature-coefficient  is  considerably  greater 
than  for  a  black  body,  and  for  X  =  6/x  the  variation  of  the  emissive 
power  with  the  temperature  is  almost  exactly  that  required  by  the 
above  electro-magnetic  formula. 

By  a  modified  method,  experiments  were  also  made  with  nickel  and 
constantan  at  temperatures  up  to  about  300°. 

In  the  case  of  constantan  the  emissive  power  was  found  to  be 
independent  of  the  temperature  for  all  the  wave-lengths  investigated. 

On  the  other  hand,  the  behaviour  of  nickel  varies  with  the  wave- 
lengths of  the  rays  used.  For  X  =  078/a,  l^a,  and  2/i,  the  temperature- 
coefficient  is  very  small ;  with  increasing  wave-length  it  increases, 
and  for  X  =  5yx  attains  approximately  the  value  required  by  the  electro- 
magnetic formula.  H.  M.  D. 

Measurement  of  Specific  Heats.  Alfred  Magnus  (Ann. 
Physik,  1910,  [iv],  31,  597 — 608). — The  calorimetric  apparatus 
consists  of  two  similar  vessels,  each  containing  about  60  lities  of 
water,  the  vessels  being  placed  in  close  proximity  to  each  other  in  a  well 
insulated  wooden  box.  Uniformity  of  the  temperature  of  the  water 
in  each  vessel  is  attained  by  mechanical  stirring,  and  exchange  of 
heat  with  the  exterior  by  conduction  through  the  parts  of  the  stirring 
mechanism  is  reduced  to  a  minimum  by  the  use  of  glass  rod  carriers 
for  the  stirrers.  The  substance  of  wliich  the  specific  heat  is  to  be 
determined  is  heated  in  a  vapour-jacketed  or  electrically  heated 
copper  tube,  and  special  precautions  are  taken  to  avoid  loss  of  heat 
by  vaporisation  of  the  surface  layers  of  water  when  the  hot  substance 
is  allowed  to  fall  into  one  of  the  calorimeter  vessels.  The  resulting 
change  in  the  difference  of  temperature  between  the  contents  of  the 
two  vessels  is  measured  by  means  of  a  copper-constantan  thermopile 
of  100  elements,  which  is  connected  up  with  a  low  resistance  mirror 
galvanometer.  The  alternate  junctions  of  the  pile  are  sxxitably  supported 
in  the  two  calorimeter  vessels.     The   sensitiveness    of    the  thermo- 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   263 

electric  arrangement  is  such  that  a  diflexion  of  0*1  mm.  on  the 
galvanometer  scale  corresponds  with  a  change  of  tempei'ature  of 
0-00002°. 

Measurements  of  the  specific  heats  have  been  made  for  various 
metals  and  halogen  salts.  For  the  atomic  heats  of  the  metals,  the 
following  numbers  are  recorded:  lead,  18— 100=",  6-409  ^  16—256°, 
6-606;  aluminium,  16—100°,  5-750;  16—304°,  6-097;  17—547°, 
6-475;  silver,  17— 507°,  6460 ;  16—614°,  6-641;  copper,  15—238°, 
6-048  ;  15—338°,  6-090.  H.  M.  D. 

Specific  Heat  at  Low  Temperatures.  I.  Walther  Nernst, 
F.  KoREF,  and  F.  A.  Lindemann  {Sitzungsber.  K.  Ahul.  Wiss.  Berlin, 
1910,  247 — 261). — A  new  form  of  calorimeter  is  described,  which 
consists  of  a  cylindrical  block  of  copper  weighing  about  400  grams. 
A  concentric  cavity  within  the  copper  cylinder  serves  for  the  reception 
of  the  heated  or  cooled  substance,  the  specific  heat  of  which  is  to  be 
determined.  In  order  to  obtain  satisfactory  thermal  isolation,  the 
calorimeter  is  placed  is  a  thin- walled  Dewar  vessel,  and  the  space 
between  the  copper  and  the  glass  is  filled  with  Wood's  metal. 
Changes  in  temperature  are  measured  by  means  of  a  battery  of  ten 
iron-constantan  thermoelements,  the  alternate  junctions  of  which  are 
surrounded  by  small  glass  tubes,  which  are  let  into  the  metal  of  the 
calorimeter.  Thermal  contact  between  the  junctions  and  the  calori- 
meter is  ensured  by  filling  the  cavities  in  the  metal  and  the  insides  of 
the  glass  tubes  with  Wood's  metal.  The  opposite  series  of  junctions 
is  similarly  encased  in  a  block  of  copper,  which  is  placed  in  the  upper 
portion  of  the  calorimeter  chamber.  The  electromotive  force,  which 
results  from  a  change  in  temperature  of  the  calorimeter,  is  measured 
by  means  of  a  milli-voltmeter,  the  sensitiveness  of  which  is  such  that 
an  alteration  of  1°  corresponds  with  20  scale  divisions.  This  scale 
can  be  read  accurately  to  1/10  of  a  division.  The  apparatus  must  be 
calibrated  by  experiments  with  substances  of  known  specific  heat. 

Measurements  of  the  specific  heats  of  various  substances,  including 
metals,  salts,  acids,  organic  substances,  rhombic  and  monoclinic 
sulphur,  and  ice,  have  been  made  over  temperature-intervals  ranging 
from  about  +  50°  to  -  190°. 

The  results  obtained  for  benzophenone  and  betol  indicate  that  the 
specific  heat  of  these  substances  diminishes  to  an  abnormally  large 
extent  as  the  temperature  is  lowered.  H.  M.  D. 

Specific  Heat  at  Low  Temperatures.  II.  Walther  Nernst 
{Sitzungsber.  K.  Akad.  Wiss.  Jierliii,  1910,  262— 282).— Whereas  the 
apparatus  described  in  the  preceding  abstract  only  permits  of  measure- 
ments of  the  mean  specific  heat  over  considerable  intervals  of  tempera- 
ture, the  author  has  devised  an  entirely  different  type  of  calorimeter, 
by  means  of  which  true  specific  heats  can  be  obtained  at  temperatures 
down  to  about  -200°.  In  this  form  of  apparatus  the  substance 
under  investigation  serves  as  the  calorimeter.  A  thin  platinum  wire 
of  high  resistance  is  suitably  embedded  in  the  substance,  which  is 
suspended  in  a  highly  exhausted  vessel.  A  mea.sured  quantity  of 
electricity  is  sent    through   the   wire,  and   the   resulting   change  of 
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temperature  of  the  surrounding  substance  is  determined  by  means  of 
the  alteration  in  the  electrical  resistance  of  the  wire.  For  the  success 
of  the  measurements,  it  is  absolutely  essential  that  the  thermal  isolation 
of  the  substance  examined  should  be  as  complete  as  possible,  an!  it  is 
recommended  that  the  degree  of  exhaustion  of  the  containing  vessel 
should  be  controlled  by  means  of  an  att\ched  Geissler  tube.  Slight 
modifications  in  the  form  of  the  apparatus  are  described  for  the 
investigation  of  solid  substances  of  low  thermal  conductivity  and  also 
of  liquids. 

The  results  of  measurements  made  with  the  substances  referred  to 
in  the  previous  abstract  are  recorded,  and  the  data  are  used  to  test  the 
thermodynamic  relationship  obtained  by  the  author  in  an  earlier 
paper  (compare  Abstr.,  1906,  ii,  727).  The  principal  general  result  of 
the  measurements  is  that  the  specific  heat  diminishes  with  increasing 
rapidity  as  the  temperature  falls. ,  The  variation  is  such  that  a  con- 
vergence towards  a  zero  value  at  -  273°,  as  required  by  Einstein's 
theory,  seems  to  be  quite  possible.  H.  M.  D. 

Specific  Heat  of  the  Elements  at  Low  Temperatures. 
Theodore  W.  Hichaeds  and  Frederick  G.  Jackson  [Zeitsch.  physikal. 
Ghem.,  1910,  70,  414 — 451). — The  average  specific  heat  of  a  number 
of  elements  between  -  188°  (the  temperature  of  liquid  air)  and  +20° 
has  been  determined  by  the  method  of  mixtures.  The  arrangements 
employed,  which  do  not  differ  greatly  from  those  of  previous  observers 
(compare  Bahn,  Abstr.,  1900,  ii,  2.59  ;  Tilden,  Abstr.,  1900,  ii,  524), 
except  as  regards  the  correction  for  the  disturbances  attending  the 
transfer  of  the  cold  substance  to  the  calorimeter,  are  described  in 
detail.  With  reference  to  the  latter  point  there  are  two  sources  of 
error:  (1)  the  cooling  effect  exerted  on  the  ciilorimeter  by  the 
descending  current  of  air  from  the  cooling  apparatus  during  the  trans- 
ference;  (2)  the  warming  of  the  substance  under  examination  during 
the  transference.  The  former  eifect  has  baen  found  to  be  considerably 
the  more  important.  In  the  case  of  a  solid  substance,  both  errors  can 
be  corrected  for  by  determining  the  specific  heat  of  a  solid  and  of  a 
hollow  piece  of  metal  the  same  exterior  size  ;  the  difference  in  the 
cooling  effects  of  these  two  pieces  is  due  to  the  difference  in  weight,  and 
from  the  results  the  true  specific  heat  can  readily  be  calculated. 
Similarly,  a  correction  can  be  applied  to  materials  in  pieces  or  powder 
by  comparing  the  cooling  effect  produced  by  substance  and  container 
with  that  produced  by  the  container  alone.  The  mean  results  are 
probably  accurate  to  within  a  fraction  of  1%. 

The  mean  values  between  -188°  and  +20°  referred  to  the  20° 
calorie  are  as  follows:  carbon  (graphite)  0'0959  ;  magnesium  0-208 ; 
aluminium  0  175;  silicon  0"118;  phosphorus  0*169;  sulphur  0'131 ; 
chromium  0*0794  ;  manganese  0-0931  ;  iron  0-0859  ;  nickel  00869  ;  j 
cobalt  0-0828;  copper  0-0789;  zinc  0-0846  ;  arsenic  00705  ;  molybdenum 
0-0555;  palladium  0-0517;  silver  0  0511  ;  cadmium  0-0515  ;  tin  0-0502; 
antimony  00469  ;  platinum  0-0279 ;  gold  0-0297 ;  thallium  0-0296  ; 
lead  0-0300  ;  bismuth  0-0284. 

The  atomic  heats  at  low  temperatures  of  all  the  elements  except 
those   with   the    lowest   atomic   weights    conrorm    approximately   to 
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Dulong  and  Petit's  law,  the  value  of  the  constant  being  5-3.  There 
are,  however,  certain  deviation?,  and  these  show  distinct  periodicity, 
the  general  tendency  being  towards  increasing  atomic  heat  with 
increasing  atomic  weight. 

The  results  are  in  good  agreement  with  those  of  Behn  {loc.  cit.), 
which  are  regarded  as  the  most  accurate  of  previous  observations. 
[Compare  also  Schimpf  (this  vol.,  ii,  181),  whose  results  were  publi.'-hed 
after  the  foregoing  paper  was  written.]  G.  S. 


Specific  Heat  and  Chemical  Equilibrium  of  Ammonia  Gas. 
Walther  Nernst  {Zeitsch.  Elektrochevi.,  1910,  16,  96— 102).— A 
new  method  of  determining  the  relative  specific  heats  of  gases  is 
df  scribed.  A  steady  current  of  the  gas  passes  first  through  a  silver- 
lined  copper  tube,  the  upper  part  of  which  is  filled  with  silver  foil ; 
it  then  passes  by  a  short  porcelain  tube  into  a  solid  cylinder  of  silver, 
in  which  holes  are  drilled  in  such  a  way  that  the  gas  passes  up  and 
down  the  length  of  the  cylinder  eight  times  before  escaping  by  a 
porcelain  tube.  The  silver  cylinder  and  the  upper  part  of  the  copper 
tube  are  enclosed  in  an  electrically  heated  chamber  formed  of  a 
thick-walled  copper  cylinder.  The  temperatures  of  the  copper  tube, 
the  silver  cylinder,  and  the  chamber  are  all  measured  by  thermo- 
couples. The  silver  cylinder  (when  no  gas  is  passing)  is  practically 
at  the  same  temperature  as  the  electrically  heated  copper  cylinder, 
whereas  the  silver-filled  copper  tube,  which  projects  out  of  the 
furnace,  is  about  200^  cooler.  When  a  current  of  gas  is  passed, 
it  cools  the  fcilver  cylinder  proportionally  to  its  specific  heat  and  its 
rate  of  flow  ;  the  temperature  of  the  furnace  must  of  course  be  kept 
constant  during  the  comparison  of  two  gases. 

In  determiiring  the  .'^peciSc  heat  of  ammonia  (which  was  found  to 
pass  through  the  apparatus  without  appreciable  decomposition),  steam, 
oxygen,  and  carbon  dioxide  were  used  for  comparison.  The  mean 
values  of  the  molecular  heat  at  constant  pressure  found  are: 
365—567°,  10-4;  480—680°,  11-2.  The  formula  C;?  =  8-62-|- 
0'0020f  +  7'2t'^  X  10"^  represents  these  results,  and  also  those  of 
Koutel,  Voller,  Wiedemann,  and  Regnault  with  sufficient  accuracy. 

IJy  means  of  this  formula  the  heat  of  formation  of  ammonia  at 
.-00°  is  calculated  to  be  30,220  c-als.,  a  value  which  agrees  much  better 
with  Jost's  equilibrium  measurements  than  with  those  of  Ilaber  and 
I^  Rossignol,  which  lead  to  the  values  28,000  and  24,000—25,600 
respectively  (Abstr.,  1908,  ii,  362). 

The  author's  thermodynamic  theorem,  using  the  newer  value  1*6 
for  the  chemical  con.«tant  of  hydrogen  and  the  value  of  the  specific 
heat  of  ammonia  now  determined,  is  in  satisfactory  agreement  with 
the  equilibrium  meixsurements.  T.  K. 

Spociflc   Heat  of  Solutions.     W.    K.   iM.V(;iE  {ZeUsc/i.  phifsikal. 

'"»•,  1010,  71,  636). — The  autiior  points  out  that  he  has  already 
proposed  a  formula  {Phijaical  lieview,  1907,  25,  No.  3)  for  the  si^cific 
heat  of  solutions  of  electrolvlos  bimilar  to  that  of  Bakowski  (Abstr., 
1909,  ii,  375).  ti.  S. 
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Changes  of  Volume  and  Heat  Development  Occurring 
when  the  Components  of  a  Compound  which  Vaporises 
Unchanged  are  Transferred  Separately  into  the  Gas 
Space.  Rudolf  Ruer  {Zeitsck.  physikal.  Chem.,  1910,  70, 462 — 476). — 
A  theoretical  paper.  In  previous  papers  (Abstr.,  1909,  ii,  543,  985; 
this  vol.,  ii,  194)  it  has  been  shown  that  the  equation  ''i/sx  =  ^2/*2 
(where  r^  and  r2  are  the  amounts  of  heat  taken  up  by  the  system, 
and  Sj  and  s^  respectively  the  changes  of  volume  which  occur  when 
unit  mass  of  the  first  and  of  the  second  component  respectively  is 
transferred  at  constant  temperature  and  pressure  ''from  the  first  to 
the  second  phase)  is  of  fundamental  importance  for  binary  systems. 
In  the  present  paper  the  bearing  of  the  terms  in  the  equation  is 
further  discussed.  It  is  shown  that  when  a  binary  compound  AB  is 
in  equilibrium  with  its  dissociation  products,  the  transfer  of  a  mol. 
of  A  or  JJ  from  the  liquid  to  the  gas  space  causes  the  same  increase 
of  volume,  and  requires  the  expenditure  of  the  same  amount  of  heat. 

G.  S. 

Vapour-pressure  Curves  of  Binary  Mixtures.  Remarks  on 
Zawidzki's  Paper.  Emil  Rose  {Zeitsch.  physikal.  Cheiyi.,  1910,  71, 
637 — 640). — An  adverse  criticism  of  van  Zawidzki's  theoretical  treat- 
ment of  the  subject  (compare  Abstr.,  1909,  ii,  968).  The  author  has 
repeatedly  pointed  out  that  the  Margules  solution  functions  with  few 
coefficients,  as  used  by  Zawidzki,  are  not  satisfactory  (compare  Abstr., 

1909,  ii,  214).  G.  S. 

Do  Negative  Vapour-pressure  Curves  of  [Binary]  Mixtures 
of  Liquids  Necessarily  Imply  the  Existence  of  Molecular 
Compounds  ?     Demetrius  E.   Tsakalotos  {Zeitsch.  physikal.  Chem., 

1910,  71,  667 — 670). — The  author  answers  this  question  in  the  nega- 
tive. Although  in  many  cases  the  existence  of  a  minimum  in  the  total 
vapour-pressure  curve  occurs  in  mixtures  in  which  chemical  combina- 
tion is  probable,  such  a  minimum  also  occurs  in  other  cases,  in  mixtui-es 
of  formic  acid  and  water,  for  example,  for  which  there  is  no  evidence  of 
chemical  combination.  G.  S. 

Vapour  Pressures  and  Boiling  Points  of  Mixtures  of 
Saturated  Alcohols  with  Water.  Antony  G.  Dorosciieavsky  and 
E.  V.  PoLJANSKY  (/.  Euss.  Phys.  Chem.  Soc,  1910,  42,  109—134).— 
The  authors  have  measured  the  boiling  points  of  aqueous  solutions  of 
methyl,  etliyl,  and  propyl  alcohols  for  concentrations  increasing  by 
10%  from  0  to  100  and  at  the  pressures  700,  760,  and  800  mm.  For 
all  the  aqueous  solutions  of  these  alcohols,  it  is  found  that  the  ratio  of 
the  absolute  boiling  points  at  two  definite  pressures  is  constant.  Thus, 
77760:  77700- 1-0060,  7y760  :  77800  =  0-9962,  and  77800:77700  = 
1'0099,  the  limiting  values  for  these  three  ratios  being  1-0060 — r0062, 
0-9960— 0-9963,  and  1-0096— 1*0102.  So  that  for  water,  saturated 
alcohols,  and  mixtures  of  the  two  at  pressures  near  to  the  ordinary 
atmospheric  pressure,  the  value  of  777'^  is  independent  of  the  com- 
position, and  is  a  function  of  the  pressure  alone.  It  is,  therefore, 
possible,  from  the  vapour  pressure  of  an  alcohol  or  water,  to  calculate 
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the  vapour  pressure  of  any  aqueous  solution  of  the  alcohol  at  any 
temperature  if  the  b.  p.  at  any  pressure  is  known.  This  relation 
also  holds,  as  far  as  the  available  experimental  data  show,  for 
the  high  temperatures  corresponding  with  the  critical  pressures. 

It  was  found  by  Wiillner  (Ann.  Phys.  Chem.,  1884,  5,  Erganz-bd.  11) 
that,  for  mixtures  of  ethyl  alcohol  and  water,  c/(a +  6)  =  const.,  where 
c,  a,  and  h  are  the  vapour  pressure  of  the  mixture,  water,  and  alcohol 
respectively  at  one  and  the  same  temperature.  The  authors  find  that 
the  value  of  cl{a  +  h)  for  mixtures  of  the  saturated  alcohols  with  water 
depends  on  the  kind  of  mixture,  on  the  composition  of  the  solution, 
and  on  the  temperature,  and  that  ■NViillner's  law  applies  with  the  same 
degree  of  accuracy  to  aqueous  methyl  and  propyl  alcohols  as  to 
aqueous  ethyl  alcohol,  the  value  of  the  ratio  remaining  only  approxi- 
mately constant  even  at  high  temperatures — above  50°.  With  propyl 
alcohol  the  value  of  c  (a  +  6)  changes  with  the  temperature  in  the 
same  direction  both  for  dilute  and  concentrated  solutions  ;  for  methyl 
alcohol,  however,  the  value  increases  with  dilute,  and  diminishes  with 
concentrated,  solutions  as  the  temperature  rises.  The  latter  is  also 
the  case  with  ethyl  alcohol,  but  for  the  aqueous  solution  of  this 
alcohol  possessing  a  constant  b.  p.  (95*57%  solution  at  760  mm.), 
the  value  of  the  ratio  is  independent  of  the  temperature, 

T.  H.  P. 

Effect  of  Gravity  on  the  Boiling  Point.  Wilhelm  Siepermann 
{J.  ;>r.  Chem.,  1910,  [ii],  81,  190—191). — The  connexion  between 
gravity  and  the  b.  p.  of  a  liquid,  suggested  in  a  qualitative  way  by 
KrafPt  (Abstr.,  1909,  ii,  969),  had  previously  been  expressed  quanti- 
tatively by  the  author  in  a  pamphlet  published  in  1906.  C  S. 

Estimation  of  the  Temperature  and  Pressure  in  Vacuum 
Distillation.  Christian  Johannes  Hansen  (/.  ^w.  Chem.,  1910,  [ii], 
81,  282— 288).— A  reply  to  von  Rechenberg  (this  vol.,  ii,  101). 
Rechenberg's  proposal  to  attach  the  manometer  to  the  boiling  flask  is 
untenable,  since  two  manometers  situated  at  different  heights  in  the 
neck  of  the  flask  give  different  readings.  The  only  practical  way  to 
describe  the  b.  p.  under  very  low  pressures  is  to  state  the  pressure 
exerted  in  a  part  of  the  apparatus  free  from  vapour  and  the  height 
of  the  vapour  column  in  the  flask.  C.  S. 

Thermal  Analysis  in  Metallurgical  Processes.     K.  Frikdrich 

'  Metalluryie,  1910,  7,  33 — 39). — The  method  of  taking  heating  and 

'oling  curve.s,  employed  in  the  study  of  alloys,  may  be  extended  to 

lags,   mattes,     etc.,    and    methods    of    investigating    metallurgical 

:  rocesses  on  these  lines  are  described.  C.  H.  D. 

Use  of  the  Melting-point  Apparatus  for  Low  Tempera- 
ires  as  a  Low  Temperature  Bath  in  Physico  chemical 
aboratories.  II.  Stoltzknisero  {Zeilsch.  phi/sikal.  Ch-nn.,  1910,  71, 
IJ — 651). — The  melting-point  apparatus  for  low  tcmperature.s 
liejidy  described  (this  vol.,  ii,  17)  has  been  improved  in  some  resi^ects, 
aud  may  be  employed  to  obtain  constant  temperatures  at  any  desired 
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point  down  to    -140°       The  improved  apparatus  is  defcribed  and 
figured.  G.  S, 

Optical  Temperature  Measurement  in  the  Case  of  Polished 
Substances.  H.  von  Wartenbebg  {Ber.  Dent,  fhysikal.  Ges.,  1910, 
121 — 127). — The  melting  points  of  several  metals  have  been 
measured  by  means  of  a  "Wanner  pyrometer,  the  metals  being 
contained  in  an  electrically  heated  tube  of  tungsten,  which  behaves 
as  a  black  body.  Taking  the  melting  point  of  platinum  =  1745°  as 
standard  temperature,  the  following  numbers  were  obtained  : 
iridium  2360°,  rhodium  1940°,  vanadium  (97%)  1710°,  platinum- 
rhodium  1830°,  molybdenum  >2500°,  Nernst-Jamp  rod  2550°. 

It  is  found  that  the  formula  given  by  Holborn  and  tienning  for 
the  relationship  between  the  apparent  and  the  true  temperature  of 
a  hot  substance  of  known  absorption  capacity  can  be  used  for  the 
accurate  estimation  of  temperatures  up  to  the  melting  point  of 
tungsten  (2900°).  H.  M.  D. 

Relations  between  the  Freezing-point  Depression,  Ionic 
Concentration,  and  Conductivity  of  Electrolytes.  J.  B.  Goebel 
{Zeitsch.  fhysikal.  Chem.,  1910,  71,  652 — 666.  Compare  Abstr.,  1906, 
ii,  332). — The  total  concentration,  c,.,  of  the  particles  in  a  solution 
(whether  electrolyte  or  non-electrolyte)  may  be  calculated  from  the 
freezing-point  depression,  d,  by  means  of  the  equation  : 
cr  =  0-705  logio(l  +d)  +  0-24(i  +  0-004^2. 
When  the  concentrations  of  the  ions  and  molecules  in  solutions  of 
electrolytes  are  calculated  by  means  of  these  values,  it  is  found  that 
both  binary  and  ternary  electrolytes  follow  the  law  of  mass  action. 

Binary  electrolytes  of  the  type  MX,  for  example,  which  ionise  accord- 
ing to  the  equation  :  MX  ^^  M'  4-  X',  follow  the  Ostwald  dilution  law  : 
c^  =  kc^,  where  c^  represents  the  concentration  of  the  unionised  mole- 
cules andc2  that  of  the  ions.  Similarly,  for  a  ternary  electrolyte,  MXg, 
which  ionises  according  to  the  equations  :  MXJ^c-^  Z^  MX'{c^)  +  ^^'(Cg) 
and  MX'{c^  ■:^  M"{c^  -H  X'{c^,  the  values  of  k^  and  k^  in  the  equations 
CgCg  =  ^jCj  and  c^c^  =  k<f^y  calculated  from  the  most  trustworthy  cryo- 
scopic  data  by  the  above  formula,  are  fairly  constant,  as  required  by 
the  law  of  mass  action. 

From  the  values  of  the  ionic  concentrations,  c^,  thus  obtained,  the 
molecular  conductivity  can  be  calculated.  For  strong  binary  electro- 
lytes (4>0'18),  the  formula  in  question  isA.  =  XQ-5-63  ^AqCj,  where  Aq 
is  (he  molar  conductivity  at  infinite  dilution.  For  ternary  electro- 
lytes the  more  complicated  formula  :\  =  X2-  (^2~\)/[(l  +38A;g)(l  -fc^)], 
where  ^3  =  k^k^,  \  —  X^c^jlc,  and  A,o  =  Xq  -  4'8  JX^  ^c^,  is  given. 

The  above  equations  are  valid  between  c  =  0  and  c=  1.  G.  S. 

Cryoscopy  in  Concentrated  Solutions.  Emile  Baud  (Compi. 
rend.,  1910,  150,  528 — 529). — Determinations  of  molecular  weight  in 
concentrated  solutions  can  be  effected  if  the  solvent  has  little  tendency 
to  form  associated  molecules,  and  if  the  concentration  is  represented 
as  weight  of  solute  per  unit  volume  of  solution.  The  e(iuation  then 
becomes  M  =  wK/d,  where  M  is  the  molecular  weight  ot  the  solute, 
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to  the  weight  of  substance  per  100  c.c.  of  solution,  and  d  the  depression 
of  the  freezing  point.  The  constant  K  has  been  found  to  have  the 
value  545  for  ethylene  dibromide,  56*5  for  benzene,  and  57*9  in  the 
case  of  nitrobenzene.  W.  0.  W. 

Heat  of  Formation  of  Hydrogen  Iodide  from  the  Elements. 
Ph.  Stegmuller  {Zeitsch.  Ehctrochem.,  1910,  16,  85 — 92). — Boden- 
stein's  measureaients  of  the  equilibrium  between  hydrogen  iodide,  hydro- 
gen, and  iodine  indicate  that  the  heat  of  formation  of  hydrogen  iodide 
changes  more  rapidly  with  temperature  than  the  (rather  uncertain) 
values  of  the  specific  heats  of  the  gases  would  suggest.  The  author 
has  therefore  determined  the  E.M.F.  of  the  cell  Hg  |  HI  [  I.^  +  HI  and 
the  pressures  of  the  hydrogen  iodide  and  iodine  in  the  saturated  vapour 
of  the  solutions  used.  From  these  data  the  heat  of  formation  of 
gaseous  hydrogen  iodide  from  hydrogen  and  iodine  vapour  is  calculated 
by  means  of  Helmholtz's  equation  :  A  =  Q  +  T.dAjdT,  and  van't  HofE's 
equation:  A=  RTlogK  -  RT\oi[B.l]j[l^^[S.^]^.  The  mean  values  of 
the  heat  of  formation  found  are  :  at  43-4:'^,  2291  cals. ;  at  68*4°, 
2758  cals.  ;  at  56  ^°,  2494  cals.,  with  an  uncertainty  of  several 
hundred  calories.  Thomsen's  calorimetric  determinations  lead  to  the 
value  1500  cals,  whilst  Bodenstein's  measurements  give  from 
142  to  192  cals.  Further  experiments  are  required  to  clear  up  the 
discrepancy.  T.  E. 

Heat  of  Hydration.  Willem  P.  Jorissen  {Chem.  WeekblaJ, 
1910,  7, 180—187.  Compare  Abstr.,  1909,  ii,  120).— An  investigation 
of  the  heat  of  hydration  of  strontium  chloride,  SrCl2,2H20,  to 
SrClg.BH^O,  and  a  comparison  of  the  observed  values  with  those 
obtained  by  means  of  van't  Hoff's  formula.  A.  J.  W. 

Heats  of  Combustion  of  the  Octanes  and  Xylenes. 
1  ueodoee  W.  Richards  and  Richabd  H.  Jesse,  jun.  {J.  Avier.  Chem. 
Soc.,  1910,  32,  268— 298).— Richards,  Henderson,  and  Freveit 
(Abfetr.,  1907,  ii,  604)  have  given  an  account  of  the  determination  of 
the  heats  of  combustion  of  sucrose  and  benzene  by  means  of  an 
adiabatic  method  of  calorimetry.  The  work  has  now  been  extended 
to  .several  other  organic  compounds,  the  same  method  being  adopted 
\\ith  sh'ght  modifications. 

Regarding  the  heat  of  combustion  of  sucrose  as  16*545  kilojoules 
per  gram  (Fischer  and  Wrede,  Abstr.,  1904,  ii,  469),  the  molal  heats 
of  combufeticn  of  the  following  liquid  hydrocarbons,  expressed  in 
kilojoules  and  determined  in  constant  volume  at  20°,  have  been  found 
to  have  the  values  :  benzene,  3278  ;  o- xylene,  4570  ;  ru-xylene,  4570  ; 
p-xylene,  4554  ;  7t-octane,  5256  ;  /?c-dimethylhexane  (di/«obutyl),5250  ; 
^-methylheptane,  5261;  y8-dimethylhexane,  5252;  /3  ethylhexanc, 
5-47.  The  addition  of  CH.^  in  aromatic  compound.s  produces  an 
increase  in  the  heat  of  combustion  amounting  to  644  kilojoules,  or 
154  Cal.  E.  G. 

The  Heat  of  Coagulation  of  Colloidal  Solutions.  Fkiedricu 
"'•KttiNCKEL  {Zeitach.  anurij.  V/iem.,  19 10,  86,  20— 36).— Attempts  to 
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measure  the  thermal  changes  in  the  coagulation  of  hydrosols  have  led 
to  very  discordant  results.  Hydrosols  of  ferric  hydroxide  and  silicic 
acid  have  now  been  examined. 

A  platinum  calorimeter  and  gilt  copper  mixing  vessel  are  used,  both 
enclosed  in  the  same  air-jackets.  The  valve  in  the  mixing  vessel  con- 
sists of  a  plano-convex  glass  lens,  resting  on  a  plano-concave  lens  with 
a  central  hole,  cemented  into  the  base  of  the  vessel.  The  valve  is 
released  by  a  silk  thread. 

In  each  experiment,  250  c.c.  of  hydrosol  are  mixed  with  250  c.c.  of 
the  precipitating  reagent.  The  difference  between  the  development  of 
heat  thus  observed  and  that  found  on  mixing  equal  volumes  of  the 
precipitating  reagent  and  pure  water  is  taken  as  the  heat  of  coagu- 
lation. The  specific  heat  of  all  the  solutions  used  is  determined 
by  means  of  a  standard  calorifer,  and  is  found  to  agree  with  that 
calculated. 

The  results  vary  greatly  with  the  concentration.  In  the  case  of  a 
10%  ferric  hydroxide  hydrosol,  the  heat  of  coagulation  with  potassium 
oxalate  has  a  maximum  value  for  a  certain  concentration,  in  other 
cases  the  maximum  is  not  observed.  The  heat-development  increases 
with  the  quantity  of  adsorbed  salt,  slowly  at  first  and  then  more 
rapidly.  The  coagulation  of  ferric  hydroxide  by  potassium  oxalate 
develops  about  three  times  as  much  heat  as  when  aluminium  sulphate 
is  used,  and  the  coagulation  takes  place  more  slowly  in  the  second 
case  There  is  no  development  of  heat  when  the  hydrosol  is  diluted 
with  water.  The  heat  of  coagulation  per  gram  of  hydrosol  is  con- 
siderably greater  in  dilute  than  in  concentrated  solutions.  This  is 
probably  due  to  the  formation  of  hollow  cells  of  hydrogel  observed  in 
concentrated  solutions,  a  part  of  the  solution  thus  being  removed  from 
reaction.  Differences  between  different  preparations  of  the  same 
hydrosol  are  shown  to  be  due  to  differences  in  the  amount  of  contained 
electrolyte.  C.  H.  D 

Theory  of  Corresponding  States.  Dmitri  A.  Goldhammer 
(Zeitsch.  physikal.  Chem.,  1910,  71,  577— 624).— A  number  of 
formulae,  mostly  deduced  from  the  fundamental  formula}  of  van  der 
"VVaals  on  corresponding  states,  are  tested  by  means  of  the  available 
experimental  data. 

The  formulae  Pi-Pi  =  mpk  ^l  -  TjTk,  where  m  is  a  constant  for  all 
substances,  p^  +  p^-'lpk^npkil  -  T/7\)  (Cailletet  and  Mathias),  and 
(Pi  ~  P2)^l(Pi  +  P2  ~  ^Pk)  =  '^'^piy  where  p^  and  p.^  represent  the  densities  of 
liquid  and  vapour  respectively  at  the  temperature  T,  and  ^jt  is  the 
critical  density,  have  been  tested  with  satisfactory  results  for  thirty 
substances.  The  last  equation  has  been  used  to  calculate  the  critical 
densities  for  thirty-two  substances,  for  which  these  magnitudes  are  not 
accurately  known.     The  results  are  probably  accurate  to  1%. 

The  formula  7\.  =  2\  +  {7\  -  T^)l[{cT^la,f  -  1],  where  cr  =  pj  -  p.^,  may 
be  used  to  calculate  the  critical  temperature,  7^•,  for  all  substances,  even 
for  the  alcohols,  provided  the  temperature  is  sufliciently  high. 

The  formulaj  y  =  A{pklMf-(\  -  TITi)'iTk  and  y[MI{py  -  p.,)]«  = 
KTk{l  -7^I7\)U,  where  y  represents  the  surface-tension  and  M  the 
normal  molecular  weight,  have  also  been  tested  for  a  large  number  of 
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substances.  The  first  of  these  two  formulae  is  a  modified  form  of  that 
of  EotvosRamsay-Shields,  and  is  claimed  to  give  more  correct  values 
for  the  molecular  complexity  of  liquids  than  the  latter.  The  degree 
of  association  for  substances  containing  the  hydroxyl  group  is  smaller 
according  to  the  above  formula  than  by  the  Eotvos  formula. 

The  formula  Ti,  =  ^  +  (n  -  T^)![{yjy^*'^  -  1]  admits  of  the  accurate 
calculation  of  Tk  when  sufliciently  high  temperatures  are  chosen. 
Fairly  accurate  values  for  7\-  can  also  be  obtained  from  observations  at 
low  temperatures  when  the  degree  of  association  does  not  alter  much 
with  the  temperature. 

For  substances  the  association  of  which  alters  fairly  rapidly  with  the 
temperature,  an  approximate  value  of  the  critical  temperature  Ti  can 
be  obtained  by  means  of  the  formula  :  Tk=T^  +  {T^ -  T-^)i{{yily^  -  !]• 

G.  S. 

Specific  Volumes  of  the  Saturated  Vapours  of  Pure 
Substances.  Sydney  Young  {Zeitsch.  physikal.  Chem.,  1910,  70, 
620 — 626). — The  curves  representing  the  volume  of  a  gram  of 
saturated  vapour  at  different  temperatures  for  thirty  pure  substances 
have  been  reconstructed  from  the  author's  experimental  data  already 
published  on  principles  described  in  the  paper,  and  it  has  been  found 
that  the  results  already  published  require  slight  correction  at  low 
temperatures.  The  corrected  data  for  the  volume  of  a  gram  of 
saturated  vapour  are  therefore  given  in  tabular  form  at  intervals 
of  10°  from  if  to  the  critical  temperature,  and  the  critical  tempera- 
tures and  volumes  of  a  gram  are  also  given,  as  well  as  a  list  of 
the  papers  containing  the  original  data.  G.  S. 

Friction  in  Gases  at  Low  Pressures.  J.  L.  Hogg  {rhil.  Mag., 
1910,  [vi],  19,  376— 390).— The  dependence  of  the  friction  on  the 
pressure  of  a  gas  at  low  pressures  has  been  examined  by  measuring 
the  logarithmic  decrement  of  a  suspended  disk  made  to  oscillate  as  a 
torsion  pendulum  between  two  fixed  plates.  The  pressure  of  the  gas 
was  determined  by  means  of  a  McLeod  gauge.  In  earlier  measure- 
ments, difficulties  were  experienced  at  the  lowest  pressures  in 
consequence  of  the  diffusion  of  comparatively  large  quantities  of 
mercury  vapour  into  the  friction  apparatus.  This  disturbing  factor 
was  eliminated  by  the  attachment  of  tubes,  which  were  cooled  in 
liquid  air.  With  this  arrangement  no  mercury  lines  could  bo 
detected  in  an  attached  spectrum  tube  when  the  temperature  of  the 

cosity  apparatus  was  raijied  to  150^ 

Experiments  with  pure  dry  hydrogen  indicate  that  the  relationship 
between  the  pressure  of  the  gas  and  the  logarithmic  decrement  is 
that  required  by  Sutherland's  formula.  This  holds  for  pressures 
between  01  mm.  and  0000016  mm.  The  proof  of  the  validity  of 
this  formula  oljviously  permits  of  pressure  determinations  from 
observations  on  the  decrement  of  the  oscillating  disk.  It  also  appears 
probal)le  that,  so  far  as  hydrogen  is  concerned,  the  McLood  gavigo  cau 
be  depended  on  for  the  measurement  of  pressures  as  low  as  the 
smallest  used  in  these  experiments.  H.  M.  D. 


ii.    272  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Absorption  of  Sulphur  Dioxide  by  Caoutchouc  and  by 
Wool.  Albert  Reychler  (/.  Chim.  Phys.,  1910,  8,  3 — 9). — An 
apparatus  is  described  by  means  of  which  the  absorption  phenomena 
have  been  studied.  Denoting  by  C  and  c  respectively  the  number  of 
mols.  of  sulphur  dioxide  per  kilogram  of  caoutchouc  and  per  litre 
of  gas,  it  is  found  that  the  ratio  Cjc  at  18°  is  constant  and  equal  to 
26  0.  The  absorption  of  sulphur  dioxide  by  caoutchouc  is  therefore 
a  simple  process  of  solution. 

In  the  case  of  fat-free  wool  containing  11  "4%  of  water,  the  relation- 
ship between  C  and  c  is  given  by  the  equation  C  =  0'88  + 44*7c, 
provided  that  c  is  greater  than  about  0*005  mol.  per  litre.  When 
the  concentration  of  the  gaseous  sulphur  dioxide  is  smaller  than  this, 
the  amount  of  absorbed  gas  is  less  than  that  required  by  the  equation, 
and  the  difference  between  the  two  quantities  increases  as  the 
concentration  diminishes.  The  observed  results  are  considered  to 
indicate  that  a  part  of  the  absorbed  sulphur  dioxide  is  chemically 
combined  with  the  wool.  The  quantity  thus  combined  increases  at 
first  with  the  concentration,  but  attains  a  maximum,  represented  by 
088  mol.  sulphur  dioxide  per  kilogram  of  wool.  H.  M.  D. 

Colloidal  Chemistry  of  Caoutchouc.  I.  Theory  of 
Vulcanisation.  Wolfgang  Ostwald  (Zeitsch.  Chem.  Ind.  Kolloide, 
1910,  6,  136 — 155). — On  the  batis  of  published  data  relating  to  the 
vulcanisation  of  caoutchouc,  an  attempt  is  made  to  account  for  the 
phenomena  observed  in  this  process  on  the  basis  of  the  theory  of 
adsorption.  A  summary  of  the  most  important  results  is  promised  in 
a  further  paper. 

The  rate  at  which  sulphur  is  taken  up  by  caoutchouc  in  the  hot 
vulcanifation  process  varies  less  rapidly  with  the  temperature  than  is 
the  case  for  most  chemical  reactions,  and  this  is  cited  as  evidence  in 
favour  of  the  adsorption  theory  as  opposed  to  the  purely  chemical 
theory  of  the  process.  H.  M.  D. 

Fabrics  and  Insoluble  Colouring  Matters.  Leo  Vignon 
{Compt.  rend.,  1910,  150,  472—474.  Compare  Abstr.,  1909,  ii,  576). 
— Insoluble  substances,  such  as  soot,  Prus!?ian  blue,  copper  sulphide,  or 
copper  areenite,  are  capable,  when  in  a  finely  divided  condition,  of 
dyeing  cotton,  silk,  and  wool  equally  well.  The  intensity  of  the 
colour  produced  appears  to  depend  mainly  on  the  state  of  division  of 
the  colouring  matter,  since  better  results  are  obtained  with  the  freshly 
precipitated  substances  than  with  those  which  have  become  granular 
with  the  lapse  of  time.  Microscopic  examination  of  the  dyed  fabric 
renders  evident  the  existence  of  distinct  granules  in  the  case  of  the 
inorganic  substances  studied,  whilst  with  insoluble  organic  dyes  the 
fabric  appears  uniformly  coloured,  no  granular  appearance  being 
visible.  W.  O.  W. 

Does  Calomel  Furnish  Another  Contradiction  of  the  Theory 
of  Heterogeneous  Dissociation  Equilibrium?  Alkxandek 
Smith  {J.  Amer.  Chem.  <Soc.,  1910,  32,  187 — 189).— It  has  been  shown 
by  Johnson  (Abstr.,  1908,  ii,  157)  that  at  345"  the  dried  and  undiiod 
forms  of   ammonium  chloride,  although  yielding   undis-sociated   and 
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dissooiiited  vapour  respectively,  nevertheless  exert  equal  vapour  pres- 
sures (10)  mm.).  Abegg  (loc.  cit.)  has  pointed  out  that  this  result  is 
inconsistent  with  the  theory  of  heterogeneous  dissociation  equilibrium. 
The  present  author  states  that,  in  view  of  the  work  of  Brereton 
Baker  (Trans.,  1900,  77,  646),  mercurous  chloride  appears  to  exhibit 
the  same  aoomaly,  and  that  he  is  carrying  out  experiments  on  the 
subject.  E.  G. 

Free  Diffasion  of  Non-electrolytes.  I.  L.  "William  Oholm 
{Zeitsch.  phijsikal.  Chem.,  1910,  70,  378— 407).— The  experiments  were 
made  by  the  method  described  in  a  previous  paper  (compare  Abstr.,  1905, 
ii,  147)  at  temperatures  in  the  neighbourhood  of  9'^  and  20''.  For  con- 
venience of  estimation,  only  optically  active  sabstances  were  used,  and 
the  concentrations  were  varied  widely. 

In  all  cases  the  diffusion-coefficients  diminished  with  increa-iing  con- 
centration. By  means  of  the  temperature  coefficients  of  diffusion  the 
results  were  all  referred  to  20°,  and  the  variations  of  the  diffusion- 
coefficients  for  the  extreme  limits  of  concentration  employed  are  as 
follows:  Sucrose  0-378  to  0-275  for  0 -0753^  to  2  iV;  lactose  0-369  to  0361 
forOlOxV  to  0-20A';  maltose  0-364  to  0-328  for  O-l/Y  to  0-5A";  raffioose 
0-311  to  0-297  for  0-05.V  to  0-25.V;  dextrin  0104  to  0-0924  for  0-075^ 
toA^jarabinose,  0  569  to  0520  for  0-1 A  to  O-S^V;  nicotine  0-456  to  0-273 
for  0-1 A  to  y.  Except  in  two  cases,  the  mean  values  of  the  tempera- 
ture-coefficients of  diffusion  are  about  0033  ;  for  arabinose  the  value 
is  about  0-044,  and  for  nicotine,  about  0-016. 

The  values  of  the  diffusion-coefficients  at  infinite  dilution,  k^  ,  are 
obtained  from  the  above  values  by  extrapolation,  and  when  these  are 
substituted  in  the  expression  ^qq  ^Jl,  it  is  found  that  this  expression 
is  approximately  constant,  toe  mean  value  being  about  7.  Nicotine 
gives  a  somewhat  smaller  value.  Assuming  that  the  same  expression 
holds  for  dextrin,  the  molecular  weight  of  the  latter  must  be  about 
4440,  and  the  value  of  n  in  the  formula  (CgHioOj),,  is  27  ±  1.     G.  S, 

Osmotic  Pressure  of  Concentrated  Solutions  of  Non- 
Electrolytes.  Otto  Sackuk  {Zeitsch.  physikal.  Chun.,  1910,  70, 
477 — 495). — The  greater  part  of  the  results  described  in  this  paper 
has  already  been  published  (compare  Abstr.,  1903,  ii,  931).  The 
vapour-pressure  measurements  of  Ziwidzki  (Abstr.,  1901,  ii,  G)  are 
also  satisfactorily  represented  by  the  formula  for  all  three  types  of 
<'nrve  up  to  osmotic  pressures  of  200  atmospheres. 

I'he  theory  of  Dolezalek  (Abstr.,  1909,  ii,  22;  this  vol.,  ii,  184)  is 
ui.->o  discussed.  Its  apparent  simplicity  as  compared  with  that  of  the 
author  is  purely  algebraical.  Dolezilek's  theory,  founded  on  Ilaoult's 
laws,  is  not  susceptible  of  a  kinetic  explanation  so  long  as  no  con- 
nexion is  known  between  the  molecular  fractions  and  the  volume 
occupied  by  the  molecules.  G.  S. 

Diffusive   Power  of  Certain  Artificial    Colouring   Matters. 

L6o  Via.Nox  {Compt.  reiul.,  1910,   150,  619— 622  *).— It    is   shown, 

from  determinations  of  rates  of  diffusion  in  water,  that  dyes  may  be 

divided  into  two  woll-detined  clas.ses.     The  first  contains  substances, 

•  and  Bull,  Soc.  chim.,  1910,  [iv],  7,  291—294. 
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such  as  picric  acid,  which  form  true  solutions,  whilst  the  second 
group  includes  the  substantive  dyes  of  the  Congo-red  type.  The 
latter  form  colloidal  solutions,  and  show  feeble  diffusive  power. 

W.  O.  W. 

Theory  of  Solutions.  Alexander  A.  Jakowkin  {Zeilsch. 
physikal.  Chem.,  1910,  70,  158— 197).— A  theoretical  paper.  The 
author  considers  that  osmotic  pressure  is  connected  with  association 
between  solvent  and  solute,  and  shows  that  this  assumption  is  com- 
patible with  the  fact  that  dilute  solutions  follow  the  gas  laws. 

On  the  assumption  that  the  two  components  A  and  B  oi  a.  binary 
mixture  unite  reversibly  to  form  a  compound  AB,  as  represented  by 
the  equation  A  +  B^^  AB  (1),  it  is  shown  that  the  ratio  of  the  osmotic 
pressure    P  to  the  gas  pressure  G  is   represented    by   the   equation 

FjG  =  [+]if)^^g'~   (2),  where  31  and  ^  represent  the   molecular 

weight  and  the  number  of  molecules  of  the  solvent,  and  m  and  n  the 
corresponding  magnitudes  for  the  solute.  ljx  =  po/p  is  the  ratio  of 
the  vapour  pressure  of  the  solvent  to  the  partial  pressure  of  the  latter 
in  the  solution,  and  is  calculated  by  means  of  the  equation  : 

kx{l-27/  +  xi/)  =  {l-x){l-y  +  xy), 
obtained  by  applying  the  law  of  mass  action  to  the  equilibrium 
represented  by  equation  (1).  k  is  an  association  constant,  representing 
the  affinity  between  A  and  B.  The  ratio  F/G  is  then  calculated  by 
substitution  in  equation  (2)  with  different  values  of  the  affinity 
constant  k,  and  it  is  shown  that  for  dilute  solutions  the  osmotic 
pressure  is  practically  the  same  as  the  gas  pressure  if  the  affinity 
between  solvent  and  solvent  is  not  too  small,  in  other  words,  when  k 
is  not  less  than  8  ;  further,  however  great  the  affinity  may  be,  the 
ratio  oi  P  to  G  cannot  exceed  1'05. 

The  above  result  is  obtained  on  the  assumption  that  one  molecule 
of  the  solute  can  bind  only  one  molecule  of  the  solvent.  In  certain 
cases,  however,  the  solute  may  associate  itself  with  more  than  one 
molecule  of  the  solvent.  If  the  solute  AX  is  dissolved  in  water,  the 
simple  association  already  considered  is  represented  by  the  equation 
AX+1\^0^^  AX,lAc,0,  and  the  further  association,  setting  in  when 
the  first  is  practically  complete,  by  the  equation  : 

AX.B.f>  +  m.H^O  :i:  AXXm  +  1)H20, 
in  which  a  further  m  molecules  of  solvent  are  bound.  The  general 
equation  for  equilibrium  in  such  systems  is  ^'"^^/^'"(l  -  ^)  =  const.  (3), 
where  ^  represents  the  concentration  of  the  more  highly  hydrated,  and 
(1-^)  that  of  the  less  highly  hydrated  or  non-hydrated  form.  For 
m=l,  equation  (3)  becomes  ^^/(l  -^)u  =  const.,  which  is  the  equation 
for  the  electrolytic  dissociation  of  a  binary  electrolyte,  and  the  author 
suggests  that  the  increase  of  osmotic  pressure  and  the  accompanying 
increase  in  the  free  energy  due  to  the  association  of  a  second  molecule 
of  water  lead  to  a  diminution  of  free  energy  associated  with  electrolytic 
dissociation.  Similarly,  the  association  of  a  third  molecule  of  water 
leads  to  a  ternary  electrolytic  dissociation. 

It  is  shown  by  means  of  the  experimental  data  on  partial  vapour  pres- 
sures due  to  the  author  and  Makovetzki  (compare  Abstr.,  1908,1,  753  ; 
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1909,  ii,  796)  (water  and  the  ether  of  ethylene  glycol)  and  of  Perman 
(Trans.,  1903,  83,  1173)  (ammonia  and  water),  that  similar  relation- 
ships hold  for  concentrated  solutions. 

The  author  illustrates  his  views  as  to  the  relationship  of  osmotic 
pressure  and  chemical  affinity  by  means  of  an  analogy  to  cannon 
and  cannon-balls,  which  does  not  lend  itself  to  concise  description. 

In  conckision,  the  connexion  between  the  author's  theory  of 
solutions  and  that  of  Dolezalek  (Abstr.,  1909,  ii,  22)  is  discussed. 

G.  S. 


Rate  of  Dissolution  of  Salts.  Carl  L.  Wagner  {Zeiisch. 
physikal.  Chem.,  1910,  71,  401— 436).— The  rate  of  dissolution  of  a 
large  number  of  salts  which  can  be  obtained  in  the  crystalline  form, 
mostly  chlorides  and  sulphates,  has  been  determined  in  the  usual  way 
at  25°.  The  results  are  expressed  in  terms  of  the  dissolution  velocity- 
coefficient :  .4  —  1 /sf .  logc/(c  — a;),  where  s  is  the  area  of  the  crystal 
surface  acted  on,  t  is  the  time,  and  c  is  the  concentration  of  the 
saturated  solution. 

A  number  of  experiments  have  been  made  with  crystallised 
calcium  sulphate.  The  form  termed  "  marienglas  "  dissolves  much 
more  slowly  than  does  alabaster.  The  %'ate  of  dissolution  of  gypsum 
is  not  the  same  on  the  different  surfaces,  but  this  may  be  due  to  the 
penetration  of  water  into  the  capillary  spaces  between  the  leaflets.  For 
the  majority  of  the  other  salts,  moderately  constant  values  for  A  are 
obtained  throughout  an  experiment. 

The  dissolution-constants  of  the  salts,  their  diffusion-coefficients  and 
solubility,  and  the  thickness  of  the  diffusion-layer  calculated  according 
to  Nernst's  formula  are  given  in  tabular  form. 

There  is  no  relationship  between  the  rate  of  dissolution  of  a  salt 
and  its  solubility,  but  there  is  a  connexion  between  the  former 
factor  and  the  product  of  the  valencies  of  the  ions  into  which  the 
salt  splits  up  on  solution.  Thus,  for  salts  of  valency  product 
1  (1x1),  2  (2x1),  and  4  (2x2)  respectively,  the  average  dissolution- 
coefficients  are  01 G,  008,  and  0034  respectively,  so  that  the  product 
of  the  dissolution  coefficient  and  valency  product  is  approximately  a 
constant. 

There  is  a  connexion  between  the  values  of  A  and  the  diffusion- 
coefficients  of  the  salts,  as  is  to  be  anticipated  on  the  basis  of 
Nernst's  theory,  but,  owing  to  uncertainty  in  the  diffusion  data,  the 
exact  connexion  cannot  be  definitely  determined.  The  results  for 
the  thickness  of  the  diffusion  layer  are  in  good  agreement  with  those 
of  Brunner. 
1  The  paper  contains  an  extended  summary  of  the  previous  work  on 
'  the  subject.  G.  S. 


Reciprocal  Solubility  Influence.  Walter  Herz  {Zeitsch.  anorg. 
Chem.,  1910,  66,  93 — 94). — The  reciprocal  influence  of  boric  and 
oxalic  acids  has  been  determined.  The  solubility  of  each  acid  in  water 
is  increa.sed  by  addition  of  the  other.  C.  H.  D. 
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A  Slow  Change  in  the  Nature  of  Solutions  of  Certain 
Salts.  Walthkre  Spring  {Arch.  Sci.  phys.  nat.,  1910,  [iv],  29, 
145—156;  Rec.  trav.  chim.,  1910,  [ii],  14,  163— 172  *).— In  con- 
tinuation of  observations  on  the  optical  clearness  of  aqueous  solutions 
of  salts,  it  has  been  found  that  certain  solutions,  which  showed  the 
Tyndall  effect  in  a  very  marked  manner  when  freshly  prepared  four 
years  ago,  have  since  that  time  become  almost  optically  clear.  The 
electrical  conductivity  of  the  clarified  solutions  was  determined,  and 
the  solutions  were  then  evaporated  to  dryness  and  made  up  to  the 
original  volume  with  freshly  distilled  water.  In  all  but  one  case, 
the  freshly  prepared  solution  was  found  to  have  a  greater  conductivity 
than  the  four  years'  old  solution.  The  observed  optical  changes  and 
conductivity  differences  are  attributed  to  a  partial  hydrolysis  of  the 
salt  in  the  preparation  of  the  solution.  The  liberated  acid  is  then 
supposed  to  react  slowly  with  the  hydrolysed  portion  of  the  salt, 
and  the  coUoidally  suspended  hydroxide  is  thereby  caused  to  disappear 
gradually. 

The  exceptional  case  referred  to  is  that  of  a  solution  of  potassium 
dichromate.  This  solution,  after  four  years,  was  found  to  have  a 
conductivity  about  twice  as  large  as  that  of  the  freshly  prepared 
solution.  During  the  same  interval,  the  reddish-yellow  colour  of  the 
solution  had  changed  to  a  pale  yellow.  It  is  shown  that  this  change 
cannot  be  attributed  to  the  conversion  of  the  dichromate  into  chromate, 

H.  M.  D. 

Hydrolytic  Decomposition  and  Neutral  Salt  Action.  George 
Senter  {Zeitsch.  physikal.  Chem.,  1910,  70,  511 — 518). — The  ex- 
perimental part  of  the  paper  has  already  been  published  (compare 
Proc.  1908,  24,  89).  The  explanations  of  neutral  salt  action  advocated 
by  Euler  (Abstr.,  1900,  ii,  269)  and  by  Stieglitz  (Abstr.,  1908,  ii,  168) 
are  regarded  as  untenable.  The  effects  in  question  are  probably  due 
mainly  to  the  influence  of  the  neutral  salts  on  the  reacting  substances, 
and  only  in  a  secondary  degree,  if  at  all,  to  action  on  the  solvent. 

G.  S. 

Crystallisation  and  Dissolution  in  Aqueous  Solutions.  Max 
Le  Blanc  and  Wilfred  Schmandt  {Zeitsch.  Elektrochem.,  1910,  16, 
114 — 115). — The  rate  at  which  a  crystal  gains  or  loses  weight  in  a 
supersaturated  or  unsaturated  solution  has  been  measured  on  crystals 
of  sodium  chlorate  and  potassium  dichromate  and  sulphate  between 
5°  and  82°.  At  low  temperatures  the  rates  are  different,  but  at  higher 
temperatures  they  approach  to  equality  or  become  equal.  The 
process  of  dissolution  is  usuilly  (arsenioua  acid  is  an  exception)  a  case 
of  diffusion.  This  appears  to  b?  the  case,  also,  with  crystallisation  ;  the 
difference  in  speed  may  be  due  to  the  necessity  for  molecular  orientation 
in  the  crystallisation  process,  which  does  not  enter  into  the  dissolution 
process.  T.  E. 

Influence  of  Substances  in  Solution  on  the  Crystal-habit  of 
Double  Sulphates.     Hilda  Oerhart  {Tech.  Min.  Mitt.,  1908,  28, 
347— 368).— Several   salts  of   the  series   R./S04,R"S04,6H20   (where 
*  aud  Ball.  Acad.  roy.  Belg.,  1910,  11—22. 
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fl'  =  K  or  NH^,  and  E,"  =  Zn,  Mg,  Ni,  Co,  Mn,  Cd,  Cu,  or  Fe)  were 
crystallised  from  (1)  pure  aqueous  solutions;  (2)  solutions  containing 
free  sulphuric  acid  ;  (3)  solutions  containing  an  excess  of  the  alkali 
sulphate,  and  (4)  solutions  containing  an  excess  of  the  heavy-metal 
sulphate.  The  distances  of  the  faces  from  the  centre  of  each  crystal 
were  determined  and  expressed  in  terms  of  the  radius  of  a  sphere  of 
equal  volume  to  that  of  the  crystal.  This  gives  a  measure  of  any 
variation  in  the  habit  of  the  crystals.  The  results  indicate  that  the 
salts  of  the  metals  Zn,  Mg,  Ni,  Co,  Mn,  Cd  are  very  closely  related, 
but  that  the  iron  and  copper  salts  (although  closely  related  to  one 
another)  differ  considerably  from  these  in  their  behaviour.  The 
potassium  and  ammonium  salts  are,  in  general,  not  similarly  influenced. 
Amongst  the  potassium  salts  (other  than  those  of  copper  and  iron), 
the  presence  of  free  sulphuric  acid  has  an  effect  only  in  the  case  of 
zinc  potassium  sulphate,  there  being  an  increase  in  the  number  of 
faces  on  the  crystals  ;  excess  of  potassium  sulphate  causes  a  flattening 
parallel  to  the  basal  plane,  whilst  excess  of  the  heavy-metal  sulphate 
has  the  opposite  effect,  namely,  an  elongation  of  the  crystal  in  the 
direction  of  the  vertical  axis,  together  with  a  reduction  in  the  number 
of  faces.  With  the  ammonium  salts  (other  than  those  of  copper  and 
iron),  the  presence  of  free  acid  has  little  or  no  effect ;  excess  of 
ammonium  sulphate  favours  richness  of  faces,  especially  in  the  prism 
zone,  and  a  flattening  parallel  to  the  orthodome  ;  excess  of  the  heavy- 
metal  sulphate  produces  in  the  magnesium  and  manganese  salts  an 
appreciable  elongation  in  the  direction  of  the  vertical  axis,  and  in  the 
nickel  and  cobalt  salts  an  impoverishment  of  faces.  With  the  copper 
and  iron  salts  the  effects  of  the  different  substances  in  solution  are 
rather  more  marked  and  in  other  directions.  L.  J.  S. 

Formation  of  Disperse  Systems  by  Metals  under  the 
Influence  of  Ultra-violet  Light  and  Rontgen  Rays.  The 
SvEDBERG  (Zeitsch.  Chem.  lad.  KoUoide,  1910,  6,  129— 136).— It  has 
been  found  that  certain  metals  when  immersed  in  water,  or  methyl  or 
ethyl  alcohol,  and  subjected  to  the  action  of  ultra-violet  or  Rontgen 
ray.s  give  rise  to  colloidal  solutions  of  the  metals.  This  property  is 
exhibited  by  lead,  silver,  tin,  and  copper,  but  not  by  gold,  platinum,  or 
aluminium.  The  effect  is  greatly  diminished  if  the  active  metala  are 
superficially  oxidised.  The  quantity  of  the  colloidal  metal  formed  is 
proportional  to  the  amount  of  radiation  which  falls  on  the  surface  of 
the  metal.  The  mean  size  of  the  colloidal  particles  increases  with 
increase  in  the  time  of  exposure  to  the  active  rays  ;  this  is  said  to  be 
due  to  an  aggregation  of  the  very  small  particles,  which  are  formed 
primarily,  under  the  influence  of  the  active  radiation.  The  formation 
of  the  colloidal  metal  is  unchanged  when  the  metal  is  electrically 
charged.  For  a  given  metal  the  magnitude  of  the  disintegrating  effect 
19  de|>endent  on  the  nature  of  the  dispersive  medium  in  which  the 
metai  is  immersed.  It  is  much  greater  for  ethyl  alcohol  than  for  ethyl 
ether.  An  exact  comparison  of  the  behaviour  of  different  media  is, 
however,  rendered  diflicult  by  the  fact  that  these  absorb  the  ultra- 
violet rays  to  very  different  extents. 

An  examination  of  the  dependence  of  the  effect  on  the  wave-length 
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of  the  incident  radiation  indicates  that  colloid  formation  is  not  pro- 
duced to  any  sensible  extent  by  rays  of  wave-lengths  greater  than  about 
405  to  UOfifx. 

The  observed  phenomena  are  supposed  to  be  due  to  the  solvent  action 
of  the  liquid  on  the  metal/whereby  small  quantities  of  a  chemical  com- 
pound are  formed  ;  under  the  influence  of  the  ultra-violet  or  Rontgen 
rays,  this  compoiind  is  decomposed,  and  the  metal  separates  in  the 
colloidal  form. 

In  support  of  this  explanation,  experiments  are  described  which 
show  that  similar  colloidal  solutions  are  obtained  when  disks  of  the 
active  metals  are  suspended  immediately  above  the  surfaces  of  the 
dispersive  liquids  and  subjected  to  the  action  of  the  rays  from  a  quartz 
mercury  lamp.  With  lead  and  ethyl  alcohol,  the  formation  of  a 
colloidal  solution  can  be  detected  at  the  end  of  fifteen  minutes.  The 
author  supposes  that  the  metal  is  acted  on  by  the  alcohol  vapour,  and 
that  the  resulting  compound  dissolves  in  the  liquid.  H.  M.  D. 

Hydrosol  and  Hydrogel  Formation.  III.  Alfred  Lottermoser 
{Zeitsch.  physikal.  Chem.,  1910,  70,  239—248.  Compare  Abstr.,  1907, 
ii,  851  ;  1908,  ii,  364). — Buxton  and  Teague  (compare  Abstr.,  1906,  ii, 
840,  841)  have  observed  that  when  solutions  of  cei'tain  electrolytes  in 
varying  concentration  are  added  to  certain  colloidal  solutions,  pre- 
cipitation occurs  within  certain  definite  limits  of  concentration  of  the 
electrolyte,  and  more  or  less  concentrated  solutions  may  cause  no  pre- 
cipitation. Buxton  and  Teague  suggested  a  number  of  explanations 
for  such  phenomena,  among  others  one  referring  to  the  dependence  of 
the  stability  of  colloids  in  the  hydrosol  form  on  the  presence  of  ions 
acting  as  nuclei.  The  author  suggests  that  all  Buxton  and  Teague's 
results  can  readily  be  accounted  for  by  means  of  the  latter  hypothesis 
alone,  and  illustrates  this  by  reference  to  his  own  experiments  on 
hydrosol  and  hydrogel  formation  with  silver  nitrate  and  potassium 
iodide  {loc.  cit.). 

When  potassium  iodide  is  slowly  added  to  silver  nitrate  and  the 
latter  is  in  slight  excess,  a  stable,  positively-charged  hydrosol  is  formed, 
the  Ag'  ions  acting  as  nuclei.  When  sufficient  iodide  is  added  to 
remove  the  Ag*  ions,  coagulation  at  once  occurs.  If,  however,  excess 
of  potassium  iodide  is  added  rapidly,  there  is  no  coagulation,  as  the 
excess  of  I'  ions  then  forms  nuclei  for  the  colloidal  molecules. 

A  number  of  further  experiments  with  these  reagents  are  described. 
The  results  show  that  coagulation  (gel  formation)  occurs  most  readily, 
independent  of  the  silver  iodide  (hydrogel)  concentration,  when  the 
hydrosol-forming  ions  are  present  in  equivalent  amount,  and,  further, 
that  coagulation  occurs  the  more  readily  the  smaller  the  proportion  of 
hydrosol-forming  ions  present  in  comparison  with  the  silver  iodide. 

G.  S. 

Heterogeneous  Equilibrium  in  Dissociating  Compounds. 
II.  F.  E.  C.  SCHEFFER  {Zeitsch.  physikal.  Chem.,  1910,  71,  671—704). 
— A  more  detailed  account  of  work  already  published  (compare  Abstr., 
1909,  ii,  985).  The  present  paper  is  mainly  concerned  with  the 
equilibria  in  the  system  NHg-HgS,  which  have  been  fully  investigated 
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quantitatively.  The  most  remarkable  point  in  connexion  with  the 
system  is  that  in  the  mixture  containing  the  components  in  molar  pro- 
portions, the  maximum  sublimation  point  is  at  SS'-i^and  19  atmospheres 
pressure,  whilst  the  minimum  melting  point  occurs  at  116 — 117°  at  a 
pressure  exceeding  150  atmospheres,  G.  S. 

Existence  of  the  Argento-argenti  (Ag  + Ag*  ^^  Agj')  Equili- 
brium. Karl  Jellikek  (Zeitsch.  physikal.  Chem.,  1900,  71, 
513— 528).— The  investigations  of  Luther  (Abstr.,  1910,  ii,  181),  Bose 
(compare  Abstr.,  1907,  ii,  735),  and  others  having  made  it  probable 
that  an  equilibrium  of  the  type  Ag(metal)  -h  Ag*  ^^  Agg'  exists,  the 
author  has  attempted  to  determine  the  position  of  the  equilibrium  by 
shaking  solutions  of  silver  nitrate  with  finely-divided  silver  for  pro- 
longed periods  and  then  analysing  the  solution.  The  glass  vessels 
containing  the  solutions  were  either  evacuated  or  filled  with  nitrogen, 
and  experiments  were  made  in  the  dark  and  also  with  artificial 
light. 

In  a  few  experiments  at  100°  in  which  a  large  amount  of  finely- 
divided  silver  was  used,  the  increase  of  the  titre  of  the  solution  was 
such  that  about  10%  of  the  silver  must  have  been  present  in  the  Ag^* 
form,  but  it  was  not  found  possible  to  reproduce  these  results.  The 
failure  is  ascribed  to  the  absence  of  a  catalyst,  which  was  probably 
present  in  traces  in  the  experiments  first  mentioned. 

The  effect  of  catalysts,  such  as  platinum,  platinum  chloride,  copper, 
nickel,  and  lead  nitrates,  has  also  been  tried,  and  in  many  cases  the 
titre  of  the  solution  was  diminished.  It  has  not  so  far  been  deter- 
mined in  what  form  the  silver  was  removed  from  the  solution. 

Circulation  experiments  by  Bose's  method  (loc.  cit.)  did  not  lead  to 
very  definite  results.  G.  S. 

Calculation  of  Reaction  Velocities  from  Current  Potential 
Curves.  Aknold  Eucken  {Zeitsch.  physikal.  Chem.,  1910,  71, 
550 — 562). — An  equation  is  deduced  by  means  of  which  the  velocity 
of  combination  of  a  substance  formed  at  the  electrode  with  a  substance 
in  the  solution  can  be  calculated  Jrom  observations  of  the  current- 
strength  in  the  presence  and  absence  of  the  second  substance.  For 
the  purposes  of  the  calculation,  the  velocity  of  diffusion  and  also  the 
thickness  of  the  diffusion-layer  for  each  electrode  must  be  known ;  the 
latter  is  calculated  from  the  limiting  value  of  the  current  in  acid 
solution  in  the  usual  way. 

The  formula  has  been  tested  with  satisfactory  results  by  means  of 
experiments  in  which  a  solution  of  potassium  chloride  is  electrolysed, 
and  the  OH'  ions  which  are  formed  at  the  cathode  are  used  in  hydro- 
lysmg  methyl  formate.  This  result  serves  to  confirm  the  conclusions  as 
to  the  great  velocity  of  dissociation  of  the  complex  ions  of  certain 
m«t&l8  already  communicated  (compare  Abstr.,  1908,  ii,  1008) ;  the  state- 
ment that  the  velocity  of  dissociation  of  complex  copper-cyanogen  ions 
can  be  measured  in  this  way  is,  however,  erroneous. 

Ihe  method  may  be  used  to  measure  reaction  velocities  of  which  the 
absolute  values  of  the  velocity  constant  lie  between  1000  and  10"*. 

G.  S. 
20—2 
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New  Method  for  the  Measurement  of  Great  Reaction  and 
Admixture  Velocities.  Carl  Benedicks  {Zeitsch.  physikal.  Chem., 
1910,  70,  12—27.  Compare  Abegg  and  Ne'ustadt,  Abstr.,  1908,  ii, 
162). — The  arrangement  described  was  designed  with  the  object  of 
measuring  high  reaction  velocities,  such  as  the  rate  of  neutralisation  of 
acid  by  alkali  in  alcoholic  [solution  at  low  temperatures,  and  the 
principle  employed  is  to  bring  two  small  quantities  of  liquid  together 
as  rapidly  as  possible  and  to  register  photographically  the  rate  of 
change  of  conductivity  of  the  mixed  solutions.  In  this  connexion,- 
an  arrangement  for  the  production  of  a  very  i-egular  alternating 
current  is  described,  and  a  mathematical  investigation  is  given  of 
the  conditions  under  which  rapid  changes  of  conductivity  are  properly 
reproduced  by  the  form  of  galvanometer  used  for  registration. 

The  mixing  arrangement  consisted  of  two  object  glasses,  in  each  of 
which  round  holes  9  mm.  in  diameter  were  bored,  and  by  means  of 
platinum  foil  fixed  to  one  side  of  each  of  the  glasses,  small  chambers 
were  constructed  which  served  to  hold  the  solutions.  The  glasses 
were  so  placed  that  by  the  action  of  a  spring  worked  by  the  register- 
ing apparatus  itself,  the  two  small  chambers  were  brought  together  ; 
and  the  mixing  of  the  liquids  is  greatly  accelerated  by  the  convection 
cui-rents  set  up  by  the  rapid  motion.  When  a  solution  is  in  one  com- 
partment and  the  solvent  in  another,  the  apparatus  registei^s  the 
rate  of  mixing ;  when  one  compartment  contains  an  acid  and  the  other 
au  alkaline  solution,  the  curve  gives  the  time  taken  for  complete 
admixture  and  neutralisation. 

At  18°,  about  0*5  second  was  required  for  the  complete  admixture 
of  alcohol  and  an  alcoholic  solution  of  lithium  hydroxide,  whilst  the 
complete  admixture  and  neutralisation  of  alcoholic  solutions  of  lithium 
hydroxide  and  hydrogen  chloride  required  only  0'2  second.  It  is 
pointed  out  that  unless  lowering  of  temperature  diminishes  the  velocity 
of  neutralisation  to  a  much  greater  extent  than  the  velocity  of  ad- 
mixture, which  is  very  doubtful,  such  measurements  may  be  carried 
out  most  successfully  at  the  ordinary  temperature.  G.  S. 

Velocities  of  Certain  Reactions  between  Metals  and 
Dissolved  Halogens.  Ralph  G.  Van  Name  and  Graham  Edgar 
{Amer.  J.  ScL,  1910,  [4],  237— 255).— The  rates  of  dissolution  of 
mercury,  cadmium,  zinc,  copper,  and  silver  in  aqueous  solutions  of 
iodine  containing  a  large  excess  of  potassium  iodide  have  been 
measured  at  25°  by  the  usual  method,  and  are  shown  to  be  practically 
equal,  as  would  be  anticipated  according  to  the  diffusion  theory  of 
Nernst  (compare  Abstr.,  1904,  ii,  315).  The  agreement  for  copper 
and  silver  is  not  quite  so  good  as  for  the  other  three  metals,  but  this 
is  probably  due  to  the  difficulty  of  keeping  the  surfaces  of  the  two 
former  metals  free  from  solid  iodine.  The  temperature-coefficient  of 
the  reaction  for  10°  between  25°  and  35°  is  about  I'S.  Increase  of 
the  potassium  iodide  concentration  accelerates  the  reactions,  and  as 
qualitative  experiments  appear  to  indicate  that  iodine  (or  rather  the 
compound  KI3)  diffuses  moi'e  rapidly  in  concentrated  than  in  dilute 
solutions  of  potassium  iodide,  this  lends  further  support  to  the 
diffusion  explanation  of  the  results. 
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Mercury  dissolves  in  bromine  in  the  presence  of  potassium  bromide 
slightly  faster  than  in  iodine,  but  in  cupric  bromide  much  more  slowly, 
the  ratio  of  the  velocities  being  about  12-3  :  11*0  :  6 "9. 

The  rate  of  reaction  is  approximately  pi'oportional  to  the  4/5  power 
of  the  rate  of  stirring.  G.  S. 

Influence  of  the  Medium  on  the  Reaction  Velocity  and  the 
Chemical  Equilibrium.  Stefan  Bugarszky  {Zeitsch.  physikal. 
Chem.,  1910,  71,  705—759.  Compare  Abstr.,  1902,  ii,  9;  1904, 
ii,  551). — The  velocity  of  the  reaction  between  ethyl  alcohol  and 
bromine  in  water,  carbon  tetrachloride,  carbon  disulphide,  and  mono- 
bromobenzene  has  been  measured  at  25°.  Particular  attention  was 
devoted  to  the  purification  of  the  organic  solvents.  In  all  the  experi- 
ments, in  which  both  the  alcohol  and  bromine  were  used  in  very 
dilute  solution,  the  former  was  in  considerable  excess. 

In  the  organic  solvents,  the  results  are  complicated  by  the  removal 
of  part  of  the  bromine  as  HBrg  by  the  hydrogen  bromide  formed  in 
the  course  of  the  reaction,  but  when  allowance  is  made  for  this,  it  is 
found  that  the  rate  of  the  reaction  is  proportional  to  the  bromine 
concentration  and  between  the  first  and  second  power  of  the  alcohol 
concentration.  The  latter  observation  is  ascribed  to  the  presence  of 
double  molecules  of  alcohol  in  the  solution,  and  the  data  are  satis- 
factorily represented  on  the  assumption  that  the  main  reaction  takes 
place  between  the  bromine  and  the  double  molecules  of  alcohol.  In 
the  course  of  the  experiments,  the  degree  of  complexity  of  the  alcohol 
and  the  dissociation  constants  of  the  compound  HBPg  in  the  organic 
solvents  have  been  determined. 

In  aqueous  solution  at  25°,  the  constants  calculated  according  to 
the  unimolecular  formula  increased  somewhat  during  the  reaction.  It 
is  shown  that  in  this  case  acetic  acid  is  formed  as  well  as  acetaldehyde, 
and  that  two  successive  changes  take  place,  represented  by  the  equa- 
tions :  CjHs'OH  -f-  Brj  -^  CHj-CHO  +  2HBr  and 

CHg-CHO  +  Brj  -i-  H2O  -^  CHg'COaH  +  2HBr, 
the  latter  being  the  more  rapid.     A  little  ethyl  acetate  is  also  formed 
in  the  course  of  the  reaction. 

The  velocity  coefiicients  of  the  reactions  in  the  organic  solvents  at 
20°  are  as  follows  :  carbon  tetrachloride,  000420  ;  carbon  disulphide, 
0  00922  ;  bromobenzene,  00300  ;  and  in  water  at  25°,  000575.  It 
is  suggested  that  in  the  last  case  the  reaction  takes  place  between 
bromine  and  hyd rated  alcohol  molecules. 

The  distribution  coefficients  both  of  the  alcohol  and  of  the  bromine 
between  water  and  the  organic  solvents  have  been  determined.  When 
the  velocity  con.stants  are  expressed  in  equilibrium  concentrations  on 
the  basis  of  the  distribution  measurements,  the  values  are  :  cjirbon 
tetrachloride,  0000128;  carbon  disulphide,  0000122;  bromobenzene, 
0'00133.  The  conclusion  which  might  be  drawn  from  the  first  two 
numbers,  that  the  velocity  of  reaction  of  bromine  on  alcohol  is  the 
aame  in  solutions  which  are  in  distribution  equilibrium  with  one  and 
the  same  aqueous  phase,  is  rendered  uncertain  by  the  much  greater 
velocity  in  bromobenzene,  but  there  is  evidence  that  the  latter  solvent 
plays  a  direct  part  in  the  reaction.  G.  S. 
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Mechanism  of  the  Action  of  Bromine  on  Formic  Acid  in 
Aqueous  Solution.  GustavBognar  {Zeitsch.  physikal.  Chem.,  1910, 
71,  529 — 549). — When  bromine  acts  on  formic  acid  in  aqueous  solu- 
tion, the  products  are  hydrogen  bromide  and  carbon  dioxide  only. 
The  order  of  the  reaction  cannot  be  determined  by  the  usual  methods 
owing  to  two  disturbing  causes,  but  measurements  in  the  presence  of 
hydrobromic  acid  at  25°  show  that  the  velocity  is  proportional  to  the 
concentration  of  the  bromine  and  the  formic  acid  respectively,  so  that 
the  chemical  change  is  represented  by  the  equation  : 
H-COOH  +  Br2  =  2HBr  +  COg. 

The  disturbing  causes  in  the  simple  reaction  are  (1)  the  diminution 
in  the  concentration  of  free  bromine,  due  to  combination  to  HBrg  with 
the  hydrogen  bromide  formed  in  the  course  of  the  reaction  ;  (2)  the 
effect  of  the  hydrogen  bromide  in  driving  back  the  ionisation  of  the 
formic  acid,  and  thus  diminishing  the  concentration  of  the  HCOO' 
ions.  Mathematical  formulae,  taking  account  of  these  disturbing 
causes,  are  deduced,  it  being  assumed  that  only  the  HCOO'  ion,  and  not 
non-ionised  formic  acid,  reacts  with  bromine,  and  are  found  to  represent 
the  experimental  results  satisfactorily.  G.  S. 

Catalysis.  Reduction  of  the  Nitro-group  by  Hydrogen 
Sulphide.  Heinrich  Goldschmidt  and  Halfdan  Larsen  {Zeitsch. 
physikal.  Chem.,  1910,  71,  437 — 512). — Measurements  were  made  with 
the  sodium  and  potasi?ium  salts  of  o-,  m-,  and  /)-nitrobenzoic  acids,  of 
/w-nitrobenzenesulphonic  acid,  and  of  jo-nitrotoluenesulphonic  acid,  also 
with  m-nitrophenyltrimethylammonium  chloride  and  bromide.  As 
hydrogen  sulphide  alone  does  not  reduce  nitro-compounds,  alkali 
hydrogen  sulphides  had  also  to  be  used.  The  rate  of  reaction  was 
followed  by  removing  a  small  quantity  of  the  mixture,  boiling  with 
dilute  hydrochloric  acid,  adding  excess  of  an  acid  solution  of  stannous 
chloride,  warming  for  some  time,  and  then  titrating  back  with 
iodine.  A  method  for  working  with  hydrogen  sulphide  under  increased 
pressure  is  described.  The  nature  of  the  equilibrium  in  hydrosulphide 
solutions  saturated  with  hydrogen  sulphide  has  been  investigated. 

The  chief  products  of  the  reduction  of  the  nitro-compounds 
mentioned  above,  by  means  of  acid  sulphide  and  hydrogen  sulphide, 
are  hydroxylamino-compounds ;  m-nitrobenzoic  acid,  for  example, 
gives  m-hydroxylaminobenzoic  acid,  OH'NH'CgH^'COoH.  Amino- 
compounds  are  also  formed  in  small  amount.  The  rate  of  the  reaction 
is  approximately  proportional  to  the  acid  sulphide  concentration,  and 
almost  independent  of  the  hydrogen  sulphide  concentration.  For  salts 
of  nitrated  bases,  the  reaction  is  approximately  unimolecular ;  the 
rate  is  diminished  by  the  addition  of  electrolytes  with  a  common  ion. 
The  reduction  of  salts  of  nitrated  acids  is  represented  in  some  cases 
satisfactorily  by  the  more  complicated  equation  :  kct  =  ]ogea/(a  -x)  — 
logg(a  +  h)j{a  ■\-b-x),  where  the  symbols  have  the  usual  significance. 
The  complications  in  the  reaction  velocity  in  this  case  are  probably 
due  to  polysulphides.  The  addition  of  electrolytes  with  a  common  ion 
accelerates  reactions  of  this  type. 

The  reduction  of  nitro-compounds  by  sulphides  or  polysulphides  in 
the  absence  of  hydrogen  sulphide  leads  mainly  to  the  production  of 
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amino-compounds  according  to  the  equation  :  4ilN02  4-  GNagS  + 
7H.,0  =  4R-NHo  +  3Na2S203  +  6.NaOH.  The  thiosulphate  is  not, 
however,  a  primary  product  of  the  reaction,  but  is  produced  by 
interaction  of  polysulphides  and  hydroxides. 

The  mechanism  of  the  reactions  has  not  been  thoroughly  elucidated. 
It  is  probable  that  some  of  the  deviations  from  the  simple  laws  are 
due  to  the  action  of  polysulphides. 

One  possible  explanation  of  the  independence  of  the  reduction 
velocity  of  the  hydrosulphide  concentration  is  that  both  hydrogen 
sulphide  and  alkali  polysulphide  take  part  in  the  reduction,  the 
latter  probably  by  forming  an  easily  reduced  double  compound 
with  the  nitro-com pound.  As  the  polysulphide  concentration  is 
inversely  as  the  hydrogen  sulphide  concentration,  the  rate  of  reduction 
is  thus  apparently  independent  of  the  hydrogen  sulphide  concentration. 
Other  possible  explanations  are  also  adduced.  G.  S. 

Ester  Formation  ■with  Weak  Acids  as  Catalysts.  Heixrich 
GoLDSCHMiDT  [and  Olaf  Udby]  (Zeitsch.  physikal.  Chem.,  1910,  70, 
627—643.  Compare  Abstr.,  1909,  ii,  129).— In  the  first  part  of  the 
paper,  the  equilibrium  between  alcohol,  water,  and  catalyst  (in  this  case 
a  weak  acid)  is  discussed,  and  the  usual  assumption  is  made  that  the 
catalyst  may  form  both  a  hydrate  and  alcoholate,  both  of  which  are 
present  partly  as  ions,  partly  as  non-ionised  complex.  Differential 
equations  expressing  the  rate  of  the  reaction  are  then  deduced  on 
different  assumptions  as  to  the  mechanism  of  the  reaction,  it  being 
provisionally  assumed  that  it  is  the  complex  of  alcohol  and  catalyst 
which  enters  into  reaction  with  the  acid  to  be  esterified.  The  question 
mainly  dealt  with  is  whether  it  is  the  non-ionised  complex  of  catalyst 
and  alcohol  or  its  ions  which  react  with  the  acid. 

The  rate  of  esterification  of  acetic  acid,  n-butyric  acid,  phenylacetic 
acid,  and  formic  acid  in  alcohol  dried  with  calcium  has  been  measured 
at  25^,  trichlorobutyric  acid  being  used  as  catalyst.  In  all  cases  the 
velocity-coefficients  calculated  for  a  reaction  of  the  first  order  fall  off 
as  the  action  progresses,  no  doubt  owing  to  the  influence  of  the  water 
formed  in  the  course  of  the  reaction.  The  retarding  effect  is  much 
smaller  than  when  hydrogen  chloride  is  used  as  catalyst.  It  would 
be  anticipated  that  the  velocity  constants  would  be  in  the  ratio  of  the 
square  roots  of  the  concentrations  of  the  acid  used  as  catalyst ;  for  a 
concentration  ratio  of  2:1,  the  constants  should  be  in  the  ratio 
1*414  : 1,  but  they  are  much  greater,  varying  for  the  different  acids 
from  lo 3  to  181.  So  far,  no  explanation  of  this  observation  has  been 
found. 

Similar  experiments  to  the  above  have  also  been  made  in  the 
pretence  of  the  aniline  salt.  Up  to  a  concentration  of  0*02  normal 
salt,  the  rate  of  reaction  is  retarded,  but  addition  of  more  salt  has 
practically  no  effect.  This  shows  that  the  non-ionised  complex  is 
concerned  in  the  change,  as  the  concentration  of  aniline  salt  used 
must  reduce  the  concentration  of  the  ions  almost  to  zero. 

Although  water  retards  the  ordinary  reaction,  it  has  practically  no 
effect  when  a  salt  is  also  present,  and  it  is  therefore  assumed  that 
water  does  not  affect  the  reaction  in  which  the  non-ionised  complex  is 
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concerned.     These  considerations  are  applied  to  certain  reactions  of 
similar  type  which  have  been  previously  investigated  by  the  author. 

G.  S. 

Theory  of  Catalytic  Phenomena.  D.  X,  Zavrieff  (/.  Buss. 
Phys.  Chem.  Soc,  1910,42,  36 — 39). — The  author  discusses  the  analogy 
between  certain  catalytic  phenomena  and  the  setting  of  such  sub- 
stances as  gypsum.  According  to  Le  Chatelier,  the  latter  action  is 
based  on  the  fact  that  burnt  gypsum  (hemi-hydrated)  is  five  times 
more  soluble  than  the  dihydrated  salt.  The  presence  of  an  insufficient 
proportion  of  water  to  dissolve  the  whole  of  the  gypsum  determines 
the  formation  of  a  saturated  solution  of  the  hemi-hydrated  salt,  which 
is  supersaturated  with  respect  to  the  dihydrate,  the  latter  being  formed 
in  the  solution  and  immediately  separated.  A  fresh  quantity  of  the 
hemi-hydrate  is  then  dissolved  in  the  water,  and  so  on,  this  process 
proceeding  uninterruptedly  until  the  whole  of  the  gypsum  is  converted 
into  the  dihydrate.  The  water  plays  two  parts,  forming  a  compound 
with  the  gypsum  and  acting  as  a  catalyst,  by  means  of  which  the 
system  passes  from  one  condition  into  another. 

The  author  regards  this  process  as  similar  to  the  formation  of  calcium 
carbonate  from  lime  and  carbon  dioxide  in  presence  of  a  trace  of 
moisture.  A  saturated  solution  of  calcium  hydroxide  and  carbon 
dioxide  is  formed,  and  this,  being  supersaturated  with  respect  to 
calcium  carbonate,  deposits  the  latter  ;  the  water  thus  liberated  then 
taking  up  fresh  quantities  of  calcium  hydroxide  and  carbon  dioxide, 
and  so  on.  Similarly,  spongy  platinum  dissolves  both  hydrogen 
and  oxygen,  but  the  water  produced  forms,  as  it  were,  a  supersaturated 
solution  in  the  platinum,  and  is  hence  deposited.  The  decomposition 
of  ammonium  chloride  in  presence  of  moisture  into  ammonia  and 
hydrogen  chloride  at  high  temperatures,  and  its  formation  from  these 
constituents  at  low  temperatures,  are  discussed  from  the  same  point  of 
view. 

The  existence  of  thin  films  of  moisture  on  the  walls  of  glass  vessels 
and  the  accompanying  lowering  of  the  vapour  pressure  of  the  water 
vapour  are  regarded  as  due  to  the  probable  formation  of  a  solution  of 
the  water  in  the  glass,  the  extraordinary  hygroscopic  character  of 
glass  being  readily  explained  in  this  way.  T.  H.  P. 

Inorganic  Ferments.  V.  Schardinger's  Reaction  and  Similar 
Enzyme  Catalyses.  Georg  Bredig  and  Fritz  Sommer  {Zeitsch. 
physikal.  Chem.,  1910,  70,  34 — 65.  Compare  Brossa  (Abstr.,  1909,  ii, 
389;  Schardinger,  Chem.  Zeit.,  1904,  28,  704).— Schardinger  has 
found  that  unboiled  milk  contains  an  enzyme  which  enormously 
accelerates  the  reduction  of  methylene-blue  by  formaldehyde  at 
70°,  and  the  authors  now  show  that  the  same  reaction  is  power- 
fully accelerated  by  colloidal  platinum  and  iridium,  and  slightly 
by  colloidal  palladium  and  colloidal  gold.  At  95°,  the  latter  two 
solutions  exert  a  very  considerable,  colloidal  silver  a  slight,  catalytic 
effect.  For  all  colloidal  metals  the  effect  is  much  greater  in  alkaline 
solution. 

The  reaction  with  colloidal  platinum  has  been  investigated  in  detail. 
The  velocity  is  greatly  reduced  when  the  formaldehyde  is  present  in 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   285 

great  concentration  relatively  to  the  colloidal  metal.  The  catalytic 
action  of  platinum  is  iu  this,  as  in  other  reactions,  greatly  retarded  by 
certain  "  poisons,"  such  as  hydrocyanic  acid,  mercuric  chloride,  and 
hydrogen  sulphide.  Sodium  formate  greatly  accelerates  the  reaction 
in  the  presence  of  platinum.  In  the  latter  reaction  carbon  dioxide  is 
produced,  probably  owing  to  the  oxidation  of  the  formaldehyde.  There 
is  no  evidence  as  to  the  oxidation  products  of  formaldehyde  when  milk 
is  used  as  catalytic  agent. 

In  the  presence  of  certain  colloidal  metals,  methylene-blue  is  also 
rapidly  reduced  by  free  formic  acid.  The  rate  of  the  reaction  at  25° 
has  been  measured  by  estimating  the  methylene-blue  from  time  to 
time  by  a  method  due  to  Bernthsen  (Abstr.,  1886,  53;  1880,  775), 
depending  on  the  use  of  stannous  and  ferric  chlorides.  As  chlorides 
retard  the  reaction,  the  sulphate  of  methylene-blue  was  used  for  the 
measurements. 

In  this  case,  also,  the  reaction  is  exceedingly  slow  when  the  platinum 
concentration  is  relatively  small,  but  above  a  definite  relative  concen- 
tration the  velocity  increases  rapidly  with  increasing  concentration  of 
platinum.  The  action  is  retarded  by  acids,  but  accelerated  by  sodium 
formate.  Traces  of  silver  chloride,  iodine,  potassium  cyanide,  hydrogen 
sulphide,  and  other  substances  exert  a  powerful  retarding  action. 
Between  15°  and  35°,  the  rate  of  the  reaction  is  doubled  for  a  rise  of 
temperature  of  10°. 

Colloidal  palladium,  gold,  and  iridium  also  exert  a  catalytic  effect  on 
the  reaction.  Analogies  are  pointed  out  between  the  above  reactions 
and  those  attending  respiration  in  plants  and  animals.  G.  S. 

Practical  Method  for  the  Calculation  of  Atomic  Weights, 
Results  obtained  by  its  Use,  and  Some  Deductions  Drawn 
from  it.  GusTAv  D.  Hinricus  (J/on.  Sci.,  1909,  [iv],  23,  731—744). 
— A  condensed  summary  of  results  given  already  in  Abstr.,  1906,  ii, 
661  ;  1907,  ii,  945  ;  1908,  ii,  573,  1027  ;  1909,  ii,  653,  723 ;  1910,  ii, 
26.  Notes  are  also  given  on  the  atomic  weight  data  available  regard- 
ing various  groups  of  elements  and  the  experimental  conditions 
which  should  govern  atomic  weight  determinations  in  the  future. 

T.  A.  H. 

Kinds  of  Isomerism.  Hugo  R.  Kroyt  (Ber.,  1910,  43, 
540 — 545). — A  theoretical  paper,  in  which  the  suggestion  is  advanced 
to  classify  ca.ses  of  isomerism,  using  the  term  in  its  widest  sense,  by 
the  aid  of  the  phase  rule.  Three  classe-s  are  suggested  :  (a)  two  phases 
of  one  component  (phase  isomerism),  (6)  two  components  (component 
Homerism),  (c)  two  pseudo-components  (dynamic  isomerism).  These 
three  classes  correspond  respectively  with  those  designated  by  the 
terms  physical  isomerism,  chemical  isomerism,  and  tautomerism.  The 
ideas  are  developed  and  briefly  illustrated  by  examples.  C.  S. 

Reversible  Sulphuric  Acid  Tower  for  Drying  Large 
Volumes  of  Gases.  Pfkiffer  (Chem.  Zeit.,  1910,34,  142).— The 
object  of  the  apparatus  is  to  dry  large  volumes  of  gases  with  a 
minimum  quantity  of  sulphuric  acid. 
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It  consists  of  a  large  and  wide  drying  tower,  on  to  the  neck  of  which 
a  second  inverted  tower  of  like  form  and  size  fits  air-tight,  the  whole 
being  filled  with  glass  beads.  Sulphuric  acid  is  introduced  into  the 
lower  part  of  the  bottom  tower,  and  the  apparatus  is  then  turned 
upside  down,  thus  moistening  the  beads.  After  the  gas  has  been 
passing  for  some  time,  the  position  of  the  two  towers  is  reversed,  and 
this  manipulation  is  repeated  at  intervals.  L.  de  K. 

Extraction  of  Large  Quantities  of  Heavy  Liquids  with 
Small  Quantities  of  Light  Solvents.  Hermann  Emde  [Apoth.  Zeit., 
1909,  24,  663). — The  method  depends  on  allowing  a  heavy  liquid, 
such  as  a  fruit  juice  or  a  plant  extract,  to  fall,  drop  by  drop,  through  a 
light  solvent,  such  as  ether,  whereby  any  constituents  soluble  in  the 
ether  pass  into  the  latter.  The  apparatus  used  consists  of  an  ordinary 
cylindrical  separating  funnel,  the  outlet  tube  of  which  is  bent  four 
times  at  right  angles,  forming  a  double-hanger-shaped  tube,  the  long 
limb  of  which  is  parallel  with  the  bulb  of  the  separating  funnel.  The 
solvent  is  placed  in  the  latter  to  a  height  slightly  above  the  upper 
level  of  the  bent  outlet  tube,  the  tap  being  closed.  The  mouth  of  the 
funnel  is  placed  under  the  reservoir  of  liquid,  and  the  outflow  from  the 
latter  is  regulated  by  a  pinchcock  to  small  drops.  The  tap  of  the 
separating  funnel  is  then  turned  to  permit  of  an  outflow  equivalent  in 
amount  to  the  inflow  of  liquid.  The  process  once  started  goes  on 
automatically,  and  by  the  use  of  several  separating  funnels  in 
succession,  the  complete  extraction  of  large  quantities  of  liquid  can  be 
readily  accomplished.  T.  A.  H. 

A  Carrier  for  Pilled  Basins  or  Beakers.  J.  Edmond  Aps 
{Chem.  Zeit.,  1910,  34,  151). — A  wire  ring  with  three  suspending 
wires,  for  carrying  vessels  filled  with  liquid  without  shaking. 

C.  H.  D. 


Inorganic    Chemistry. 


Behaviour  of  Dry  Nascent  Hydrogen.  Alexander  Ch. 
VouRNASOs  {Compt.  rend.,  1910,  150,  464—465). — Dry  nascent 
hydrogen  combines  with  phosphorus,  sulphur,  or  arsenic  at  400° 
to  form  the  hydrides  of  these  elements.  Combination  is  effected  by 
passing  the  vapour  of  the  element  over  heated  sodium  formate,  or  by 
heating  a  mixture  of  sodium  formate  and  sodium  hydroxide  with  the 
element  in  a  current  of  hydrogen.  Under  these  conditions,  sodium 
formate  and  sodium  antimonite  gave  small  quantities  of  hydrogen 
antimonide. 

Silicon  does  not  yield  the  hydride,  but  small  quantities  are 
obtained  when  silicon  chloride  or  sulphide  are  employed. 
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Ammonia,  hydrogen  cyanide,  and  acetylene  have  been  obtained  by 
heating  an  alkali  nitrate,  cyanide,  or  carbide  with  sodium  formate, 

w.  o.  w. 

Preparation  of  Perchloric  Acid  from  Sodium  iPerchlorate. 
Frank  C.  Mathers  {J.  Amer.  Chem.  Soc,  1910,  32,  66— 71).— Kreider 
(Abstr.,  1895,  ii,  444)  has  described  a  method  for  preparing  perchloric 
acid  by  the  action  of  concentrated  hydrochloric  acid  on  dry  sodium 
perchlorate.  The  present  investigation  was  undertaken  with  the 
object  of  ascertaining  the  best  conditions  and  the  most  suitable 
proportions  of  the  reagents  to  use  in  order  to  secure  the  most 
satisfactory  results.  It  has  been  found  that  a  yield  amounting  to 
95%  of  the  theoretical  can  be  obtained  in  the  following  manner  :  Con- 
centrated hydrochloric  acid  (25 — 30  c.c.)  is  added  to  sodium  per- 
chlorate (20  grams) ;  the  sodium  chloride  is  collected  on  an  asbestos 
filter,  and  washed  with  ten  successive  portions  of  hydrochloric  acid, 
each  of  1  c.c.  ;  the  filtrate  and  washings  are  heated  to  135'^  in  order 
to  expel  the  hydrochloric  acid.  The  perchloric  acid  thus  obtained  is 
free  from  chlorides,  but  contains  about  4%  of  sodium  perchlorate. 
This  method  cannot  be  used  with  potassium  or  barium  perchlorate. 

KG. 

The  Luminescence  of  Ozone.  M.  Beoeb  {Zeitsch.  Elektrochem., 
1910,  16,  76). — When  ozonised  oxygen  is  heated  to  350°,  a  phos- 
phorescent light  is  seen.  The  decomposition  of  the  vapour  of  liquid 
ozone,  in  contact  with  a  hot  glass  rod  for  example,  gives  a  much 
stronger  phosphorescence.  T.  E. 

Compounds  of  Selenium  with  Chlorine  and  Bromine. 
Ernst  Beckmann  [with  Rud.  Hanslian]  {Zeitsch.  physikal.  C/i«in., 
1910,  70,  1 — 11). — The  preparation  and  properties  of  .selenium 
chloride,  SeoCl,,  and  of  selenium  tetrachloride,  iSeCl^,  are  described. 
No  evidence  has  been  obtained  of  the  existence  of  a  compound  of  the 
formula  SeClj. 

When  selenium  and  chlorine  are  brought  together  in  molar  pro- 
portions at  -  80°,  and  the  mixture  is  allowed  to  warm  up  to  room 
temperature  and  then  heated  to  100°,  both  the  chloride,  SeoCl.^,  and  the 
tetrachloride  are  formed.  The  former  is  a  clear  reddish-brown  liquid, 
which  decomposes  to  a  considerable  extent  even  when  distilled  in  a 
vacuum,  the  solid  tetrachloride  being  found  in  the  distillate  and  free 
selenium  in  the  retort.  The  chloride,  Se.,Cl._,,  does  not  solidify  even  at 
—  78°.  The  action  of  a  large  excess  of  chlorine  on  the  chloride  leads  to 
the  formation  of  the  tetrachloride  only. 

When  selenium  and  chlorine  are  brought  together  in  proportions 
required  to  form  SeCl,,  the  product  is  a  mixture  of  SejCl,  and  the 
tetrachloride. 

It  has  already  been  shown  (compare  Abstr.,  1909,  ii,  137)  by 
cryoscopic  determinations  in  ethylene  dibromide  that  the  molecular 
weight  of  the  lower  chloride  corresponds  with  the  formula  ScjClj.  No 
suitable  solvent  for  the  tetrachloride  has  been  found.  The  action  of 
water  on  the  chlorides  is  represented  by  the  equations  : 
-^OjClj  +  2H,0  .  SeO,  -J-  3Se  -I-  4 UUl  and  SeCl^  +  'IB^O  -  SeOj  +  4HC1. 
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The  action  of  boiling  bromine  on  selenium  leads  to  the  formation  of 
the  compounds  SogBrj  and  SeBr^.  EbuUioscopic  determinations  with 
selenium  in  boiling  bromine  did  not  lead  to  very  definite  conclusions. 

G.  S. 

Atomic  "Weight  of  Phosphorus.  I.  Analysis  of  Silver 
Phosphate.  Gregory  P.  Baxter  and  Grinnell  Jones  (/.  Amer, 
Chem.  Soc,  1910,  32,  298—318;  Zeitsch.  anorg.  Chem..  1910,  66, 
97 — 121). — A  summary  is  given  of  previous  work  on  the  atomic 
weight  of  phosphorus.  Owing  to  the  divergence  in  the  results 
recorded,  it  was  considered  desirable  to  undertake  the  re-determination 
of  the  constant. 

In  the  present  paper,  an  account  is  given  of  the  preparation  of  pure 
silver  phosphate  and  its  analysis.  The  methods  employed  and  the 
precautions  observed  are  described  in  detail.  The  salt  has  been 
prepared  by  the  interaction  of  silver  nitrate  with  sodium  and 
ammonium  phosphates.  Since  it  cannot  be  purified  by  recrystallisa- 
tion,  the  conditions  of  precipitation  have  been  so  adjusted  that  the 
salt  can  be  obtained  directly  in  a  pure  state.  The  salt  may  be  dried 
by  heating  it  in  a  current  of  dry  air.  It  has  been  found  that  silver ' 
phosphate  does  not  adsorb  air  to  a  significant  extent,  and  that  it  has 
Df  6-37. 

Four  samples  of  silver  phosphate  were  prepared  for  analysis,  ol 
which  two  were  obtained  by  means  of  disodium  hydrogen  phosphate 
and  the  others  by  means  of  disodium  ammonium  phosphate  anc 
sodium  ammonium  hydrogen  phosphate  respectively.  The  analysis 
was  eifected  by  dissolving  the  salt  in  nitric  acid,  diluting  the  solutioi 
with  water,  and  pouring  it  into  a  slight  excess  of  dilute  hydrobromic 
acid.  The  precipitated  silver  bromide  was  collected  and  weighed,  the 
quantity  remaining  in  the  filtrate  and  washings  being  estimated  will 
the  nephelometer. 

From  the  average  result  of  nine  analyses,  the  ratio  3AgBr  :  AggPO, 
has  been  found  to  be  1 '34562,  which,  assuming  that  Ag— 107*88  anc 
that  silver  bromide  contains  57*4453%  of  silver,  leads  to  the  valu« 
31*04  for  the  atomic  weight  of  phosphorus.  E.  G. 

AUotropic  Forms  of  Phosphorus.  Alfred  Stock  (Chem.  Zeit. 
1910,  34,  254 — 255). — The  author  does  not  agree  with  Cohen  and 
Olie's  conclusions  (Abstr.,  1909,  ii,  998)  that  there  are  only  twc 
varieties  of  phosphorus,  namely,  yellow  and  metallic,  red  phosphorui 
being  a  solid  solution  of  yellow  phosphorus  in  the  metallic  form.  II 
this  were  so,  the  density  of  ordinary  red  phosphorus  would  point  to  ii 
containing  30%  of  the  yellow  variety,  which  would  not  be  in  accord- 
ance with  its  chemical  and  physical  behaviour.  All  the  phenomena 
observed  by  Cohen  and  Olie  can  be  explained  on  the  assumption  thai 
ordinary  red  phosphorus  is  a  solid  solution  of  several  varieties  of  rec 
phosphorus  in  each  other  (compare  Stock  and  Gomolka,  this  vol.i 
ii,  30). 

The  terms  "yellow"  and  "metallic"  should  be  replaced  bj 
"  colourless  "  and  '*  Hittorf's,"  since  the  former  variety  of  phosphorus 
is  colourless  when  pure,  and  the  latter  does  not  possess  metallic 
properties.  ,  T.  S.  P. 
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Transformation  of  Phosphorus  in  the  Cardioid  Ultra- 
microscope.  H.  SiEDENTOPF  {Ber.,  1910,  43,  692 — 694). — When 
white  phosphorus,  either  as  the  solid  or  dissolved  in  carbon  disulphide, 
is  placed  in  the  quartz  cell  of  the  new  cardioid  nltramicroscope,  the 
field  of  view  is  at  first  quite  dark.  Almost  immediately,  however, 
white,  sub-microscopic  points  are  formed,  which  gradually  increase  in 
size  and  brightness,  finally  becoming  red  in  colour.  In  the  change 
from  white  to  red  phosphorus,  there  is  therefore  an  intermediate 
colloidal  phase  formed. 

The  photochemical  reduction  of  potassium  dichromate  and  potassium 
permanganate  also  takes  place  rapidly  in  the  nltramicroscope.  With 
the  latter  compound,  colloidal  manganese  dioxide  is  formed  as  an 
intermediate  product.  T.  S.  P. 

Adsorption  of  Arsenious  Acid  by  Ferric  Hydroxide.  Albert 
Reychler  (/.  Chim.  Phys.,  1910,  8,  10 — 11.  Compare  this  vol.,  ii, 
104). — Polemical  against  Biltz  (this  vol.,  ii,  106).  The  author 
maintains  the  correctness  of  his  view,  that  the  removal  of  arsenious 
acid  from  solution  by  ferric  hydroxide  is  due  to  the  formation  of  a 
hydrolysod  ferric  arsenite.  H.  M.  D. 

The  Equilibrium  in  the  Formation  of  Carbon  Disulphide. 
F.  KoREF  {Zeitsch.  anorg,  Chem.,  1910,  QQ,  73— 92).— The  reaction 
C  +  Sgi^nCSg  has  been  studied  at  800 — 1100°,  within  which  range 
sulphur  is  diatomic,  by  passing  carbon  disulphide  vapour  through 
a  heated  tube,  and  also  by  passing  sulphur  vapour  over  heated 
Acheson  graphite.  Purified  nitrogen  was  used  to  sweep  the  products 
through  the  apparatus.  Tight  joints  are  made  by  connecting  the 
porcelain  and  glass  tubes  together  with  asbestos  packing,  and 
enclosing  in  an  iron  tube  containing  molten  lead.  Another  form  of 
very  tight  joint  is  made  by  packing  the  space  between  the  glass  and 
porcelain  tubes  with  a  mixture  of  ground  porcelain  and  sodium 
silicate,  drying  slowly,  coating  externally  with  a  thin  layer  of 
platinum,  and  depositing  a  suflSciently  thick  layer  of  silver  by 
electrolysis. 

Sulphur  and  carbon  disulphide  are  condensed  by  means  of  ether 
and  carbon  disulphide.  In  the  decomposition  experiments,  the 
values  of  the  dissociation  constant  fall  with  time.  This  is  shown 
to  be  due  to  the  formation  of  silicon  sulphide,  SiSo,  in  the  tube, 
which  then  acts  as  a  sulphur  carrier,  re-converting  the  carbon  set  free 
into  carbon  disulphide.  100K  =  17-9  at  1009°  and  258  at  1110°. 
The  heat  of  formation  C  (amorph.)-i-Sjj  (gas.)  =  083  (gas.)  + 12,500  cal., 
and  using  Thomsen's  value  for  C  (amorph.)  +  2S  (>olid)  = 
CS,(ga8.)- 26,000  cal.,  the  value  for  the  volatilisation  of  2S  (solid)  is 
found  to  be  -  38,500  cal.  Other  experimental  values  are  examined  and 
compared.  C.  H.  D. 

The  Separation  of  Silicon  from  Silicates  and  the  Possibility 
of  obtfuning  Aluminium  from  Aluminium  Silicates.  Kakl 
Grofpel  {MetaUnryie,  1910,  7,  59—63.  Compare  Moldenhauer, 
Abfitr.,   1909,  ii,  239). — By  heating  aluminium  silicates  with  silica 
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and  carbon  in  the  electric  furnace,  silicon  is  obtained,  the  final  3lag 
having  the  composition  SiOgjB — 7AI2O3.  About  3%  of  cryolite  renders 
the  slag  sufficiently  fluid.  The  product  does  not  contain  more  silica 
than  bauxite,  and  may  therefore  be  utilised  for  the  production  of 
aluminium.  C.  H.  D. 

Helium  in  the  Air  of  Naples  and  in  Vesuvius.  Arnaldo 
PiUTTi  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1909,  [iii],  15,  203—217). 
— The  author  finds  that  it  is  possible  to  observe  the  Dg  helium  line  in 
3*5  c.c.  of  the  air  of  Naples.  Zircon  from  Vesuvius  also  contains  a 
small  proportion  of  helium,  its  density  being  low  and  its  radioactivity 
high.  Examination  of  samples  of  zircon  from  other  sources  shows 
that  these  form  two  groups,  possessing  (1)  high  content  of  helium, 
high  radioactivity,  and  low  density,  and  (2)  low  content  of  helium,  low 
radioactivity,  and  high  density.  T.  H.  P. 

True  Atomic  Weights.  Stas'  Determinations.  III.  Louis 
DuBREUiL  {Bull.  Soc.  chim.,  1910,  [iv],  7,  119 — 125). — A  continuation 
of  previous  papers  (this  vol.,  ii,  34)  giving  a  critical  revision  of  Stas' 
determinations.  The  present  paper  deals  with  the  analysis  of 
potassium  chlorate  by  conversion  into  potassium  chloride  by  (1) 
ignition,  and  (2)  treatment  with  hydrochloric  acid.  The  apparent 
atomic  weights  arrived  at  for  the  three  elements  concerned  are  as 
follows,  the  two  figures  given  in  each  case  being  for  the  dry  and  wet 
method  of  examination  respectively  :  Potassium,  39*0018  and  39*0028  ; 
oxygen,  15*9914  and  15*9871  ;  chlorine,  35*5018  and  35*5028. 

T.  A.  H. 

Graphic  Representation  of  the  Results  of  van't  Hoflfs 
Researches  on  "  the  Formation  of  Oceanic  Salt  Deposits." 
H.  E.  BoEKE  {Zeitsch.  Kryst.  Min.,  1910,  47,  273— 283).— In  a  series 
of  two-dimensional  diagrams  is  expressed  the  conditions  necessary  for 
the  crystallisation  of  the  various  double  salts  from  aqueous  solutions 
containing  the  components  Na,  K,  Mg,  Ca,  SO4,  CI.  L.  J.  S. 

Separation  and  Purification  of  Dithionates  Produced  in 
the  Decomposition  of  Silver  Sulphite  or  its  Double  Salts. 
Henei  Baubigny  {Compt.  rend.,  1910,  150,  466 — 467). — Details  are 
given  for  the  preparation  of  pure  potassium  dithionate  from  the 
products  obtained  by  boiling  potassium  silver  sulphite  with  water. 
Sodium  dithionate  is  prepared  by  boiling  for  half  an  hour  an  aqueous 
solution  of  silver  nitrate  (9  grams)  with  sodium  sulphite  (20  grams). 
The  clear  liquid  is  treated  with  barium  nitrate,  followed  by  slight 
excess  of  sodium  carbonate ;  after  filtration,  it  is  neutralised  exactly 
with  nitric  acid  and  evaporated  to  crystallisation.  The  product  is 
purified  from  sodium  nitrate  by  taking  advantage  of  the  greater 
solubility  of  the  latter  in  50%  alcohol.  W.  0.  W. 

The  Existence  of  Real  Percarbonates  and  their 
Differentiation  from  Carbonates  -with  Hydrogen  Peroxide 
of  Crystallisation.  Ernst  H.  Riksenfeld  {Ber.,  1910,  43, 
566 — 568). — A   solution   of    potassium   percarbonate    (KgCgO^)   con- 


INORGANIC   CHEMISTRY.  ii.  291 

tainiog  sodium  carbonate  (1  mol.  percarbonate  :  2  mol.  carbonate) 
liberates  much  more  iodine  from  potassium  iodide  than  does  a  solution 
containing  sodium  carbonate  with  hydrogen  peroxide  of  crystallisa- 
tion (1  mol.)  and  sodium  hydrogen  carbonate  (2  mols.),  although 
the  former  solution  is  more  strongly  alkaline  than  the  latter. 

This  refutes  Tanatar's  criticisms  (this  vol.,  ii,  203)  of  the  author's 
method  (this  vol.,  ii,  35)  for  differentiating  between  real  percarbonates 
and  carbonates  containing  hydrogen  peroxide  of  crystallisation. 

T.  S.  P. 

Percarbonates.  Richard  Wolffexstein  {Ber.,  1910,  43, 
639 — 641). — Polemical  against  Riesenfeld  and  Reiuhold  (this  vol., 
ii,  33),  pointing  out  that  twelve  years  ago  Hansen  obtained  a 
potassium  percarbonate  which  was  99%  pure  (Abstr.,  1898,  ii,  23). 
It  is  also  maintained  that  the  products  resulting  from  the  action 
of  carbon  dioxide  on  sodium  dioxide  and  sodium  trioxide,  namely, 
sodium  dioxycarbonate  and  sodium  trioxycarbonate  (Abstr.,  1908,  ii, 
180,  183),  are  definite  chemical  compounds.  T.  S.  P. 

Sodium  Hyposulphite.  Max  Bazlen  and  August  Bernthsen 
{Ber.,  1910,  43,  501— 504).— Polemical  against  Orloff,  who,  in  a  book 
on  formaldehyde,  deals  with  hyposulphurous  acid,  the  hyposulphites, 
formaldehydesulphoxylate,  etc.,  and  claims  to  show  that  the  views  of 
Schiitzenberger  and  Grossmann  with  respect  to  the  constitution 
of  the  hyposulphites  are  correct.  The  conclusions  which  Orloff 
draws  from  his  own  experiments  are  untrustworthy,  since  he  did 
not  take  precautions  to  prevent  oxidation  of  the  solutions  of  the 
hyposulphite  used,  T.  S.  P. 

Hydrolysis  of  Ammonium  Salts  of  Volatile  Acids.  Kurt 
Hugh  {Zeitsch.  physikcd.  Chem.,  1910,  70,  66— 87).— The  paper  deals 
with  the  degree  of  hydrolysis  in  solutions  of  ammonium  carbonate  and 
carbamate  and  of  ammonium  phenoxide  at  25°.  The  method  of 
measurement  employed  was  to  determine  the  partial  pressure  of  one 
or  more  of  the  components  by  passing  a  current  of  indifferent  gas 
(electrolytic  gas)  through  the  solution,  the  substances  carried  over 
^ ^ing  absorbed  in  suitable  reagents. 

In  the  case  of  the  ammonium  carbonate-carbamate  mixture,  the 
partial  pressures  both  of  ammonia  and  carbon  dioxide  were  determined  j 
the  former  gas  was  absorbed  in  hydrochloric  acid,  and  the  latter  in 
barium  hydroxide  solution.  From  the  results,  the  free  and  bound 
ammonia  and  carbon  dioxide  concentrations  and  the  carbamate  and 
hydrogen  carbonate  concentrations  in  the  different  solutions  have  been 
calculated.  The  hydrolysis  and  equilibrium  constants  are  then  calcu- 
lated from  the  above  data,  and  the  known  equilibrium  constants 
concerned  by  application  of  the  law  of  mass  action,  with  the  following 
wrolta :  Hydrolysis  constant  of  the  hydrogen  carbonate, 
u  ^  1  •  ^>&XH,  X  ;,co.]/([NH/]  X  [HCO,'J)  =  37-69; 
hydrolysis  constant  of  the  carbamate, 

.  A',  =  (pxH,  X  pc(),)/([NH/][NHjCO,'])  =  39—84  x  10» ; 
equilibrium  constant  carbonate/carbamate, 

X,  =  [NH,][HCOj']/[NajCO,']  =  0-42— 1-68. 
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The  above  constants  are  calculated  on  the  assumption  of  complete 
dissociation  of  the  salt,  which  is  not  strictly  justified  in  the  relatively 
high  concentrations  used. 

The  value  of  K^  is  also  calculated  from  Fenton's  observations  on  the 
carbonate/carbamate  equilibrium  at  20 — 22°  (compare  Abstr.,  1886, 
501).  For  seven  solutions  the  "constant  "  only  varies  between  0*52  and 
0'97,  in  fair  agreement  with  the  above  results. 

The  hydrolysis  constant  A''^  f or  the  hydrogen  carbonate  has  also  been- 
calculated  from  the  known  dissociation  constants  of   the  components, 
and  the  value  is  about  eight  times  greater  than  the  observed.     No. 
satisfactory  explanation  of  this  discrepancy  has  been  found. 

Most  of  the  data  for  the  hydrolytic  dissociation  of  ammonium 
phenoxide  have  already  been  published  (compare  Abstr.,  1908,  i,  259). 
The  hydrolysis  of  this  salt  can  also  be  calculated  in  an  approximate 
way  from  the  increase  in  the  solubility  of  phenol  in  water  due  to 
ammonia,  and  the  experimental  results  are  in  fair  agreement  with  the 
theory.  G.  S. 

Reaction  between  Ammonium  Chloride  and  Potassium 
Bichromate  when  Heated.  George  B.  Frankforter,  Y.  H. 
RoEHRicH,  and  E.  V.  Manuel  {J.  Amer.  Cliem.  Soc,  1910,  32, 
178 — 184). — The  method  of  preparing  nitrogen  by  heating  a  mixture 
of  potassium  dichromate  and  ammonium  chloride  is  usually  supposed 
to  involve  the  following  reaction  :  2NH4CI  +  KgCrgO^  =  CrgOg  +  2KC1  + 
4H2O  +  Ng.  The  authors  have  observed  that  the  gas  thus  obtained  con- 
tains, in  addition  to  nitrogen,  considerable  quantities  of  nitric  oxide  and 
nitrogen  peroxide,  and  that  this  equation,  therefore,  cannot  be  correct. 
The  reaction  has  been  studied,  and  the  following  results  obtained. 

The  reaction  which  takes  place  when  the  mixture  is  heated  at  29C° 
is  different  from  that  which  occurs  at  a  dull  red  heat,  the  composition 
of  the  gas  evolved  and  of  the  residue  left  after  lixiviation  being 
different  in  the  two  cases.  A  mixture  of  ammonium  chloride  and 
potassium  dichromate  does  not  undergo  any  change  until  a  temperature 
of  210°  is  attained.  The  mixture  then  becomes  yellowish-brown,  owing 
to  the  formation  of  chromium  dioxide.  At  260°,  a  slate-coloured 
residue  is  obtained,  which,  on  lixiviation  with  water,  leaves  small, 
greenish-black,  iridescent  spangles  of  a  hydrated  chromium  oxide, 
Ci'203,2H20.  The  change  which  takes  place  does  not  depend  only  on 
the  temperature,  but  also  on  the  proportions  of  the  salts  employed. 
At  370°,  in  presence  of  a  considerable  excess  of  ammonium  chloride, 
chromium  chloride  and  atumonia  are  formed.  If,  however,  the 
potassium  dichromate  is  in  large  excess,  a  black  residue  is  obtained, 
together  with  some  unchanged  dichromate.  Under  certain  conditions, 
chlorine  is  liberated,  and  in  some  cases,  a  nitride  of  chromiuui  is 
produced.  It  is  suggested  that  the  complexity  of  the  reaction  is 
largely  due  to  the  dissociation  of  ammonium  chloride,  which  is  the 
first  change  to  take  place  when  the  mixture  is  heated.  E.  G. 

Atomic  Weights  of  Silver,  Lithium,  and  Chlorine.     Theodore 
W.   Richards  aud  Hobart  Hurd   Willard  (J.  Amer.    Chem.   Soc, 
1910,  32,   4—49*). — It  is  pointed  out  that  the  present  uncertainty 
*  aii.l  Zcitseh.  anonj.  Chcm.,  1910,  66,  229—287. 
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with  i-egard  to  the  atomic  weight  of  silver  is  very  unsatisfactory, 
since  most  other  elements  are  referred  to  oxygen  through  silver,  and 
their  atomic  weights  cannot  be  known  accurately  until  the  relation 
between  silver  and  oxygen  is  definitely  established.  A  review  is 
given  of  the  work  that  has  already  been  done  with  a  view  to  the 
determination  of  the  oxygen- silver  ratio. 

The  present  paper  gives  an  account  of  further  work  on  this  subject. 
A  careful  study  has  been  of  made  of  the  three  ratios :  LiCl :  AgCl, 
LiCl :  Ag,  and  LiCl  iLiCiO^,  and  by  means  of  the  last  two  the  ratio 
40  :  Ag  has  been  calculated  thus  :  40/LiCl :  LiCl/ Ag  =  40/ Ag.  The 
methods  employed  to  purify  the  materials  and  the  numerous  pre- 
cautions observed  to  ensure  accuracy  are  described  in  detail. 

The  ratios  LiCl  :  AgCl  and  LiCl :  Ag  were  first  determined.  Pure 
lithium  chloride  was  obtained  by  the  following  method.  The  lithium 
was  precipitated  as  fluoride,  and  this  salt  was  converted  into  the  nitrate 
or  perchlorate,  which  was  repeatedly  recrystallised.  The  perchlorate 
was  decomposed  by  heat,  whilst  the  nitrate  was  treated  with  ammonium 
carbonate,  and  the  precipitated  lithium  carbonate  converted  into  the 
chloride.  The  average  of  seven  determinations  of  the  amount  of 
silver  chloride  precipitated  by  a  weighed  quantity  of  lithium  chloride 
gave  the  ratio  LiCl :  AgCl  =  0-295786,  corresponding  with  6*940  as  the 
value  of  the  atomic  weight  of  lithium  [Ag  =  107880].  In  another 
series  of  seven  experiments,  in  which  the  amount  of  silver  required 
for  complete  precipitation  with  a  weighed  quantity  of  lithium  chloride 
was  determined,  the  average  result  gave  the  ratio  LiCl  :  Ag  =  0"392992, 
corresponding  with  6"939  for  the  atomic  weight  [Ag=:  107*880]. 

The  ratio  LiCl :  LiClO^  was  determined  by  converting  the  former 
salt  into  the  latter.  This  was  effected  by  dissolving  a  weighed 
quantity  of  lithium  chloride  in  a  slight  excess  of  perchloric  acid 
and  removing  the  hydrochloric  acid  and  the  excess  of  perchloric  acid 
by  passing  a  current  of  air  through  the  flask  containing  the  mixture, 
the  temperature  being  so  regulated  that  ebullition  did  not  take  place. 
The  perchlorate  was  afterwards  fused,  dried  at  300°j  and  weighed. 
The  gain  in  weight  being  due  to  oxygen  alone  gave  at  once  the  ratio 
40  :  LiCl.  From  the  known  ratio  LiCl :  Ag,  the  atomic  weight  of  ^ilver 
wag  calculated.  The  average  result  of  six  experiments  gave  the  ratio 
40:  Ag  =  0*593301,  whence  the  atomic  weight  of  silver  is  107871 
[0=16000].  With  this  value  for  the  atomic  weight  of  silver,  the 
atomic  weight  of  lithium  becomes  6*939,  and  that  of  chlorine,  35*454. 

E.  G. 

Solubility  of  Silver  Chloride,  Barium  Sulphate,  and  Calcium 
Sulphate  at  High  Temperatures.  Arthuk  C.  Melcuer  (/.  Anier. 
Chem,  i>oc.,  1910,32,  50 — 66). — The  conductivity  of  saturated  solutions 
of  silver  chloride  and  barium  sulphate  at  18°,  50°,  and  100°,  and  of 
calcium  sulphate  at  18°,  50°,  156'',  and  218°,  has  been  determined  by 
means  of  the  platinum-lined  steel  bomb  described  by  Noyes  and 
Coolidge  ( Abstr.,  1904,  ii,  226).  From  the  values  of  the  conductivities, 
the  solubilities  have  been  calculated  with  the  following  results, 
expressed  in  milli-equivalents  per  litre :  Silver  chloride,  00105  at  18°; 
00365  at  50^  00147  at   100^.     Barium   sulphate,  00190  at   18°; 

VOL.  XCVIII.  ii.  21 
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0-0212  at  25°;  0-0288  at  50°;  00334  at  100°.  The  values  found  at 
18°  are  compared  with  those  obtained  by  Bottger  (Abstr.,  1906,  ii,  656) 
and  Kohlrausch  (Abstr.,  1908,  ii,  814).  From  these  data,  the  heats  of 
solution  of  silver  chloride  and  barium  sulphate  have  been  calculated, 
and  found  to  agree  fairly  well  with  those  recorded  by  Thomson. 

In  the  case  of  calcium  sulphate,  the  solubilities  (in  milli-equivalents 
per  litre)  have  been  found  to  be  as  follows  :  Gypsum,  29-5  at  18°  ; 
30-0  at  50°;  23-3  at  100°.  Soluble  anhydrite,  22*8  at  100°,  and  6-4 
at  156°.  Anhydrite,  9-2  at  100°,  2-7  at  156°,  and  0-7  at  218°.  These 
results  are  compared  with  those  of  previous  observers.  The  solubility 
relations  of  these  three  forms  of  calcium  sulphate  are  represented  by 
means  of  curves.  The  transition  temperature  for  the  metastable 
system  (gypsum,  soluble  anhydrite,  solution)  was  found  to  be  about  97°. 

The  equivalent  concentrations  of  the  ions  in  saturated  calcium 
sulphate  solutions  have  been  calculated,  and  the  results  are  tabulated. 
It  is  shown  that  the  ionisation  in  a  solution,  saturated  with  gypsum  at 
100°,  is  39%,  and  that  in  a  solution,  saturated  with  anhydrite  at  156° 
it  is  45%.  The  ionisation  relations  of  calcium  sulphate  are  compared 
with  those  of  magnesium  sulphate  which  were  studied  by  Noyes  and 
Melcher  (Abstr.,  1908,  ii,  347).  The  degree  of  ionisation  of  calcium 
sulphate  is  almost  identical  with  that  of  magnesium  sulphate  at  18°, 
but  is  slightly  less  at  100°  and  156°.  E.  G. 

Solubility  of  Slightly  Soluble  Calcium  Salts  in  Aqueous 
Solutions  of  Ammonium  Salts,  Especially  of  Triammonium 
Citrate.  Arthur  Rindell  {Zeitsch.  physikal.  Cliem.,  1910,  70, 
452—458.  Compare  Spiller,  Trans.,  1857,  10,  110).— The  nature  of 
the  changes  occurring  when  calcium  carbonate  is  dissolved  in  solutions 
containing  certain  ammonium  salts  in  varying  concentrations  has  been 
investigated  by  physico-chemical  methods. 

The  solubilities  in  millimols.  per  litre  at  25°  of  calcium  carbonate  in 
solutions  containing  500  millimols.  of  the  ammonium  salts  per  litre  are 
as  follows  :  Ammonium  chloride,  5-008  ;  ammonium  nitrate,  5-267  ;  tri- 
ammonium citrate,  66-87.  It  is  probable  that  the  first  two  values  are 
due  to  the  usual  increased  solubility  of  slightly  soluble  salts  in 
solutions  not  containing  common  ions,  but  the  much  greater  solubility 
in  solutions  of  ammonium  citrate  indicates  the  formation  of  complex 
anions  containing  calcium.  This  conclusion  has  been  confirmed  by 
cryoscopic  and  transport  measurements. 

The  presence  of  ammonium  salts,  more  particularly  the  citrate,  thus 
renders  incomplete  the  precipitation  of  calcium,  even  as  oxalate,  a 
result  important  for  gravimetric  determinations.  G.  S. 

Red  Lead.  III.  Jaroslav  Milbauer  (C/iem.  Zeit.,  1910,  34, 
138—140.  Compare  Abstr.,  1909,  ii,  889). — Experiments  above  the 
optimum  temperature  for  the  formation  of  red  lead  show  that  the 
decomposition  in  a  vacuum  is  complete  at  530°,  the  temperature  being 
higher  when  oxygen,  air,  or  carbon  dioxide  is  present — about  600°  for 
oxygen. 

The  curve  of  decomposition  of  lead  peroxide  has  breaks  indicating 
the  formation  of  the  oxides  :  PbgOg,  PbgO^,  and  PbO.  C.  H.  D. 
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Liquid-Crystalline  Phases  of  the  Monohalides  of  Thallium 
and  Silver,  H.  Stoltzenberg  ai\d  M.  E.  Huth  {Zeitsch.  physikal. 
Chem.,  1910,  71,  641 — 648). — It  has  been  known  for  a  long  time  that 
silver  iodide  exists  in  a  liquid-crystalline  form,  and  the  authors  now 
show  by  microscopic  observations  that  the  same  is  true  for  the  chloride 
and  bromide  of  silver  and  the  three  halides  of  thallium.  The  proof 
of  this  statement  was  obtained  by  observations  of  the  fused  salts  as 
they  solidified,  and  also  by  noticing  that  small  dust  particles  which 
were  in  motion  in  the  amorphous  fused  mass  continued  their  movements 
in  the  liquid-crystalline  phase. 

In  the  case  of  the  chloride  and  bromide  of  thallium  and  of  silver 
bromide,  the  solid  phase  formed  on  cooling  is  succeeded  by  a  second 
solid  regular  phase.  The  regular  phases  of  the  chlorides  and  bromides 
of  thallium  and  silver  become  anisotropic  on  cooling  to  room  tempera- 
ture, and  there  is  some  evidence  that  the  two  iodides  can  also  exist  in 
anisotropic  forms  at  low  temperatures. 

The  phenomena  observed  as  the  individual  salts  solidify  are  described 
in  detail.  The  melting  points  of  the  salts  are  as  follows  :  Thallium 
chloride,  407°;  the  bromide,  441°  ;  the  iodide,  422°;  silver  iodide,  about 
500°.  G.  S. 


Mercury  Haloids.  J.  S.  van  Nest  (Zeitsch.  Kryst.  Min.,  1910, 
47,  263 — 272). — Mixed  crystals  of  mercuric  chloride  (D  5-451  ;  a:b:c  = 
0-7251  :  1  :  10697)  with  mercuric  bromide  (D  6064;  a:b:c  = 
0*6826  : 1  :  1-7953)  are  all  orthorhombic,  but  of  three  kinds,  differing 
in  habit,  cleavage,  and  optical  orientation.  Those  containing  from 
100%  to  43^%  HgClg  are  isomorphous  with  the  pure  chloride,  and  have 
a  prismatic  habit  parallel  to  the  prism  m{110} ;  a  :b  :c  varies  from  the 
value  given  above  for  the  pure  chloride  to  07067  : 1  :  10464.  There 
is  then  a  gap  in  the  series.  Crystals  containing  from  29%  to  24%HgCl2 
are  prismatic  in  the  direction  of  the  brachydome  m{012}  ;  these  are 
probably  to  be  considered  as  belonging  to  the  double  salt, 
UgClo,2HgBr2  (a -.6:0  =  0-6284  : 1  :  1  -0242), 
with  isomorphous  mixing  of  chloride  and  bromide.  After  another  gap 
in  the  series,  the  mixed  crystals  containing  from  10%  to  0%  HgClj 
(that  is,  to  the  pure  bromide)  are  tabular  parallel  to  c{001},  with 
a:b:c  varying  from  0*6909  : 1  :  -  to  the  value  for  the  pure 
bromide. 

Mixed  crystals  of  mercuric  bromide  with  yellow  mercuric  iodide 
,L>  6-282;  a:6:c  =  0-6269:l  :l-7893)  form  an  unbroken  series  of 
orthorhombic  crystals  from  100%  to  3%  HgBrj.  With  less  bromide  the 
crystals  are  isomorphous  with  the  red,  tetragonal  mercuric  iodide 
(D  6*294;  a  :c=  1  :  2008).  Mercuric  chloride  is  thus  dimorphous, 
and  mercuric  bromide  trimorphous,  in  these  mixed  crystals. 

The  oxychloride  HgCl2,2HgO  is  monocliHic,  with 

a.b:c=  1*9782  :  1  :  10452  ;  /3=  125°57', 
and  appears  to  be  distinct  from  the  monoclinic   oxychloride  of    the 
same  composition  measured  by  Blaas  in  1879.     Crystalline  scales  of 
the  oxychlorides  HgCl._j,3HgO  and  HgCl.^,4HgO  were  also  prepared. 

L.  J.  S. 
21-2 
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Dimercurammonium  Bromides.  H.  Gaudechon  (Compt.  rejid., 
1910,  150,  467—470.  Compare  Abstr.,  1909,  ii,  670).— The  reaction 
2HgBr2  +  4NH3  =  NHg2Br,.^;NH4Br  +  (3  -  a)NH4Br  has  been  studied 
by  allowing  the  system  2HgBr2  +  4NH3  to  remain  with  water  in 
different  proportions  at  8—10°  until  equilibrium  was  obtained,  and 
then  determining  the  composition  of  the  precipitate  and  the  residual 
solution.  The  results  are  given  in  the  form  of  a  table,  from  which  it 
appears  that  three  solid  phases  exist,  corresponding  with  the  com- 
pounds :  4NHg2Br,HgBr2 ;  NHg2Br,NH4Br,  and  NHgoBr,3NH4Br. 

^  "     W.  O.  W. 

Action  of  Thionyl  and  Sulphury!  Chlorides  on  Mercury  and 
Mercuric  Oxide.  H.  B.  North  (J.  Amer.  Chem.  Soc,  1910,  32, 
184— 187).— It  has  been  stated  by  Spelta  (Abstr.,  1904,  ii,  479)  that 
sulphuryl  chloride  does  not  react  with  red  mercuric  oxide  even  on 
prolonged  heating,  but  that  with  yellow  mercuric  oxide  the  reaction 
takes  place  according  to  one  of  the  following  equations :  2HgO  + 
SO2C] 2  =  HgSO^  +  HgCl2  and  HgO  +  SO2CI2  =  HgCl2  +  SO3.  The  present 
author  has  repeated  this  work,  and  has  also  studied  the  action  of 
sulphuryl  chloride  on  mercury  and  of  thionyl  chloride  on  mercuric 
oxide  and  mercury. 

Yellow  mercuric  oxide  reacts  slowly  with  sulphuryl  chloride  at  the 
ordinary  temperature,  with  formation  of  a  mixture  of  mercurous  and 
mercuric  chlorides.  If  the  yellow  oxide  is  heated  with  an  excess  of  the 
reagent  at  150°  in  a  sealed  tube,  mercuric  chloride  and  sulphur  trioxide 
are  formed,  with  not  more  than  mere  traces  of  sulphate.  The  red  oxide 
was  found  to  behave  similarly  at  160 — 180°. 

Sulphuryl  chloride  reacts  with  mercury  at  160 — 180°  in  accordance 
with  the  equation  :  Hg  +  SO2CI2  =  HgCIg  +  SO2.  When  an  excess  of 
mercury  is  used,  the  solid  product  consists  entirely  of  mei'curous 
chloride. 

When  thionyl  chloride  is  heated  with  mercuric  oxide  at  160°  in  a 
sealed  tube,  mercuric  chloride,  sulphuryl  chloride,  and  sulphur  mono- 
chloride  are  formed,  thus  :  HgO  +  SSOClg  =  HgCU  -f-  SSOjClg  +  SgClg.  If 
the  thionyl  chloride  is  not  present  in  large  excess,  the  reaction  probably 
proceeds  according  to  the  equation  :  HgO  +  SOClg  =  HgClg  +  SO2. 

If  thionyl  chloride  is  heated  with  mercury  at  150°  in  a  sealed  tube, 
a  reaction  takes  place  in  accordance  with  one  of  the  following  equations, 
depending  on  the  proportions  of  the  reagents  used  :  Hg  +  4SOCI2  = 
HgClg  +  2SO2CI2  +  S2CI2 ;  3Hg  +  4SOCI2  =  3HgCl2  +  2SO2  +  SoCla- 

E.  G. 

Specific  Heat  of  Pure  Yttrium  Oxide.     Sebastian  M.  Tanatabj 
and  I.  VoLJANSKY  (/.  Russ.  Phys.  Chem.  Soc,  1910,  42,  96— 102).— In| 
order  to  determine  the  valency  of  yttrium,  the  authors  have  measured 
the  specitic  heat  of  carefully  purified  yttrium  oxide. 

Commercial  "  pure  yttrium  oxide  "  contains  an  appreciable  proportion 
of  erbium  oxide,  from  which  it  was  freed  by  means  of  the  sulphate  and 
propionate,  the  latter  crystallising  well  from  water.  The  purity  of  the 
oxide  obtained  in  this  way  was  established  by  analysis  of  the  fumarate 
and   propionate.     The   pure   oxide,   which  was   obtained  as  a  white 
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powder,  has  D'«'-^^  5-326— 5-380;  Cleve  gave  5-028,  Nilson  and 
Pettersson  (Abstr.,  1880,  838)  5-046,  and  Muthmann  and  Bbhm 
(Abstr.,  1900,  ii,  209)  4-842.  Determination  of  the  specific  heat  of 
the  oxide  by  Berthelot's  method  (compare  Tanatar,  Abstr.,  1907,  ii, 
261)  over  a  temperature  iLterval  of  80°  gave  the  mean  value  0-11729, 
the  molecular  heat  being  26-507  ;  the  corresponding  values  given  by 
Nilson  and  Petters.soD  (loc.  cit.)  were  0-1026  and  23-1876.  The  atomic 
heat  of  oxygen  in  the  oxides,  R.,03,  of  arsenic,  bismuth,  chromium, 
iron,  antimony,  boron,  and  aluminium  varies  roughly  between  4  and 
5  ;  taking  the  number  45,  the  value  26-507  for  the  molecular  heat  of 
the  oxide  gives  6-503  for  the  atomic  heat  of  yttrium,  and  thus  confirms 
the  tervalency  of  the  metal.  T.  H.  P. 

Alumina  from  the  Oxidation  of  Aluminium  Amalgam  in 
Air.  P.  Roger  Jouedain  {Compt.  rend.,  1910,  150,  391 — 394. 
Compare  Zunino,  Abstr.,  1900,  ii,  348). — The  aluminium  oxide 
produced  by  the  spontaneous  oxidation  of  aluminium  amalgam  contains 
46-5%  of  water,  but  does  not  appear  to  be  a  definite  pentahydrate, 
as  stated  by  Zunino.  It  is  capable  of  absorbing  more  water  when 
exposed  to  moist  air,  and  when  placed  in  a  dry  atmosphere,  or  if  heated 
to  200^  in  a  vacuum,  water  is  slowly  lost,  but  the  weight  dof  s  not 
become  constant  even  after  several  days.  The  calcined  oxide  is  very 
hygroscopic.  W.  0.  W. 

The  Manganate  Fusion.  Paul  Askenasy  and  S.  Klonowski 
(Zeitsch.  Elfktrochem.,  1910,  16,  104—114). — The  oxidation  of  the 
lower  oxides  of  manganese  to  potassium  manganate  by  heating  them 
with  potassium  hydroxide  in  an  atmosphere  containing  oxygen  is 
investigated. 

The  di.'^sociation  pressure  of  manganese  dioxide  (artificially  prepared) 
is  found  to  be:  at  382°,  23  mm.;  at  448°,  125  mm.;  at  478°, 
200  mm.,  and  at  536°  more  than  1040  mm.  The  purest  potassium 
manganate  which  could  be  prepared  contained  a  small  excess  of 
potas-sium  hydroxide,  and  its  di.ssociation  pressure  was  found  to  be,  at 
410°,  2  mm.  ;  at  454°,  5  mm.  ;  at  548°,  40  mm.  ;  at  586°,  109  mm.  ; 
at  61G°,  235  5  mm. ;  at  652°,  568  mm.  ;  and  at  668°,  763  mm. 

In  the  fusion  exptsriments  the  potassium  hydroxide  was  usually 
added  to  the  powdered  mangana'se  oxide  in  the  form  of  a  strong 
solution,  the  mixture  being  then  dried  and  powdered.  Drying  the  air 
or  oxygen  improves  the  yields  slightly.  The  results  obtained,  starting 
with  manganese  dioxide  or  manganic  oxide,  Mn203,  are  almost 
identical.  In  both  cases  the  quantity  of  manganate  formed  increases  as 
the  temperature  rises  up  to  the  point  at  which  the  pressure  of  the  oxygen 
IS  equal  to  the  dissociation  pressure  of  the  manganate  ;  at  higher 
temperatures  the  manganate  is,  of  course,  decomposed.  In  air  the 
beet  temperature  is  about  600° ;  in  oxygen  it  is  near  700°.  Using  an 
excess  of  manganese  oxide,  ."ome  60  to  65%  of  the  potassium  hydroxide 
employed  is  converted  into  manganate  under  the  bc.st  conditions. 
Prolonging  the  time  of  heat  ing  beyond  one  hour  does  not  incrraso  the 
yield  materially.  Tho  absorption  of  oxygen  takes  place  at  240°,  but 
more  slowly  than  at  higher  temperatures.  T.  E. 
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Alkali  Mangani-manganates.  Yictoe  Auger  {Compt.  rend., 
1910,  150,  470—472.  Compare  Abstr.,  1904,  ii,  262;  Sackur,  this 
vol.,  ii,  214,  215). — The  author  confirms  the  existence  of  Sackur's 
salts,  5K20,Mn50j3  and  2Na20,Mnr,05,  and  in  the  case  of  the  sodium 
salt  has  succeeded  in  isolating  the  substance,  but  nob  in  a  state  of 
purity.  This  was  accomplished  by  heating  in  a  silver  crucible 
10  grams  of  potassium  permanganate  with  100  grams  of  sodium 
hydroxide  and  20  c.c.  of  water.  The  crystalline  mass  was  washed 
with  a  concentrated  solution  of  sodium  hydroxide,  when  the  compound 
was  obtained  as  a  micro-crystalline,  bluieh-green  powder,  which  under- 
went immediate  decomposition  on  treatment  with  water. 

W.  0.  w. 

The  Equilibrium  Diagram  of  Iron-Carbon  Alloys.  E.  Heyn 
(Zeitsch.  Elektroc/iem.,  1910,  16,  102— 104).— Polemical.  A  reply  to 
Wiist  (Abstr.,  1909,  ii,  1017).  T.  E. 

The  Decarburisation  of  Iron  by  Gaseous  Oxidising  Agents. 
Hans  Becker  (Metallurgie,  1910,  7,  41 — 59). — The  behaviour  of  iron 
containing  carbon  in  contact  with  mixtures  of  carbon  monoxide  and 
dioxide  has  been  studied.  The  extent  to  which  white  cast-iron,  or  iron 
containing  temper-carbon,  is  decarburised  increases  with  the  per- 
centage of  carbon  dioxide  and  with  the  temperature.  A  mixture  of 
gases  which  is  without  action  on  the  carbon  content  of  tempered  cast- 
iron  contains  30%  CO2  at  800°,  12%  at  900°,  and  2-85%  at  1000°.  The 
action  on  white  iron  at  800°  is  less,  whilst  at  800°  and  1000°  no 
difference  can  be  observed  between  the  behaviour  of  the  two  kinds  of 
iron.  This  is  considered  to  favour  Wiist's  view  (Abstr.,  1908,  ii,  286), 
that  in  the  production  of  malleable  cast-iron  the  carbon  is  always 
converted  into  temper-carbon  before  being  oxidised. 

Oxidation  of  the  iron  does  not  take  place  if  the  mixture  contains 
28%  of  carbon  dioxide  at  900°  or  24%  at  1000°,  and  such  mixtures  are 
therefore  suitable  for  decarburisation.  U.  H.  D. 

The  Influence  of  Antimony  and  Tin  on  the  Iron-Carbon 
System.  Paul  Goerens  and  K.  Ellingen  (Metallurgie,  1910,  7, 
72 — 79). — Antimony  and  tin  modify  the  equilibrium  of  iron  and 
carbon  in  the  same  way  as  phosphorus  (Goerens,  Abstr.,  1909,  ii, 
892),  forming  a  compound  with  the  ii'on,  and  giving  rise  to  a  ternary 
eutectic.  Antimony  greatly  lowers  the  solubility  of  carbon  in  iron, 
whilst  tin  has  less  effect. 

In  an  alloy  containing  3*5%  C,  antimony  lowers  the  initial  freezing 
point  of  the  austenite,  and  also  the  eutectic  temperature,  until  the 
latter  coincide  at  1090°  and  5%  Sb.  The  ternary  eutectic,  composed 
of  austenite,  cemontite,  and  the  antimonide,  FcoSbg,  solidifies  at 
950°.  In  an  alloy  containing  3%  C,  the  austenite  curve  meets  that 
of  the  binary  eutectic  at  1070°  and  about  14%  Sb.  The  freezing- 
point  surface  is  thus  made  up  of  three  surfaces,  corresponding  with 
the  separation  of  austenite  (containing  some  antimony  in  solid 
solution),  cementite,  and  antimonide.  The  formation  of  pearlite  at 
690°   is   unaffected    by    the    presence    of    antimony.      Microscopical 
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examination  confirms  these  results.  The  antimonide  is  less  readily 
coloured  on  heat-tinting  than  cementite.  The  antimony  may  be 
estimated  by  precipitating  as  sulphide,  dissolving  in  hot  hydrochloric 
acid,  and  titrating  with  X/l -potassium  bromate,  with  indigotin  as 
indicator. 

The  ingots  obtained  when  tin  is  added  are  often  not  homogeneous, 
owing  to  the  formation  of  two  liquid  layers.  The  system  resembles 
that  in  which  antimony  is  present,  the  eutectic  point  being  near  950''. 
The  pearlite  point  is  practically  unaltered.  The  composition  of  the 
stannide  is  unknown.  C.  H.  D. 

Positive  Ferric  Hydroxide.  Hermann  W.  Fischer  (Zeitsch. 
anorg.  Chem.,  1910,  66,  37—52.  Compare  Malfitano,  Abstr.,  1909, 
ii,  473). — A  study  of  the  dehydration  curves  of  natural  and  artificial 
colloidal  ferric  hydroxides  shows  that  limonite  is  identical  with  the 
yellow  colloid,  whilst  hasmatite  is  identical  with  the  glistening, 
blackish-red  product  obtained  when  ferric  chloride  solution  is  heated 
in  a  sealed  tube.  Xanthosiderite  and  hydrolimonite  are  merely 
colloids  containing  variable  quantities  of  water.  Goethite  is  a 
definite,  crystalline  hydroxide.  The  yellow  colloid,  or  natural 
limonite,  shows  a  rapid  increase  in  the  rate  of  dehydration  when  the 
water-content  has  sunk  to  1  mol.,  the  colour  changing  to  red. 

C.  H.  D. 

Cobalt-Gold  Alloys.  Walter  Wahl  (Zeitsch.  anorg.  Chem, 
1910,  66,  60 — 72). — Pure  gold  and  powdered  cobalt  may  be  fused 
in  nitrogen  in  porcelain  tubes.  The  cobalt  at  first  attacks  the 
porcelain,  but  the  oxide  present  being  thus  removed,  subsequent 
fusions  do  not  cause  any  further  attack.  Pure  cobalt  is  readily 
undercooled,  a  quantity  of  20  grams  being  cooled  as  much  as  216'' 
below  its  freezing  point,  solidification  then  taking  place  suddenly. 
The  same  behaviour  is  observed  in  the  alloys. 

The  freezing-point  curve  consists  of  two  branches,  meeting  at  a 
eutectic  point  at  997°  and  72  9  atomic  %  of  gold  (90%  Au).  The 
saturated  solid  solutions  contain  3  5%  and  94%  Au  respectively.  The 
microscopic  structure  is  in  accordance  with  these  conclusions. 

The  whole  of  the  alloys  are  magnetic.  The  magnetisability  falls 
with  increasing  gold-content,  rapidly  at  first,  and  then  more  slowly. 
It  increases  with  the  temperature,  being  three  times  as  great  at  the 
eutectic  temperature  as  in  the  cold. 

The  crystals  rich  in  cobalt  must  be  regular  above  1140^  being 
iuomorphous  with  y3- cobalt,  but  assume  hexagonal  forms  in  the 
o-condition.  C.  H.  D. 

Readily  Soluble  Polychromates  of  the  Heavy  Metals. 
Max  Gbogkr  (Zeitsch.  anorg.  Chem.,  1910,66,  7— 19).— The  soluble 
dichromates  of  the  heavy  metals  can  only  be  crystallised  by  slow 
evaporation  of  their  solutions  in  a  vacuum  (Schulze,  Abstr.,  1896,  ii, 
24).  For  the  present  investigation,  the  carbonates  were  prepared  by 
dropping  a  solution  of  the  metallic  chloride  into  a  cold  solution  of 
ammonium  carbonate  saturated  with  carbon  dioxide.  The  precipitate 
was  left  in  contact  with  the  solution  until  no  further  microscopic 
change  occurred,  and  was  then  washed  with  cold  water  and  dried. 
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The  dichromates  were  prepared  by  dissolving  the  carbonates  in  IN- 
chromic  acid. 

Zinc  dichromate,  ZnCr207,3H20,  forms  transparent,  orange  crystals. 
Evaporation  of  the  mother  liquor  yields  an  insoluble  basic  salt,  the 
solution  then  containing  a  more  soluble  salt,  which  is  obtained  from 
an  acid  solution  in  transparent,  dark  red,  deliquescent  crystals  of  zinc 
trichromate,  ZnCrgOjQ.SHgO, 

Cadmium  dichromate,  OdCr207,H20,  behaves  similarly,  the  solutions 
decomposing  on  evaporation  into  an  insoluble  orange  powder  and 
cadmium  trichromate,  CdCrgOjQ.HgO,  which  forms  dark  red,  deliques- 
cent, crystalline  crusts. 

Cupric  dichromate,  CuCr20^., 221^0,  also  decomposes  when  its 
solution  is  evaporated,  but  the  trichromate  further  decomposes 
on  evaporation  into  the  dichromate  and  cupric  tetrachromate, 
CuCr^Oj3,2H20,  which  forms  small,  deliquescent  crystals,  decomposed 
by  water. 

Solutions  of  nickel  dichromate  do  not  crystallise  well,  and  the 
trichromate  has  only  been  obtained  in  an  amorphous  condition.  Cobalt 
dichromate,  CoCrgO-jHjO,  is  semi-crystalline,  and  solutions  which 
should  yield  the  trichromate  deposit  greyish-black  crusts,  which 
may  contain  a  dichromate  of  tervalent  cobalt,  formed  according  to  the 
equation  :  2CoCr207  =  Co2(Cr04)3  -f  CrOg  in  the  presence  of  an  excess 
of  chromic  acid. 

It  has  not  been  found  possible  to  prepare  a  homogeneous  manganous 
dichromate,  the  chromic  acid  oxidising  a  part  of  the  manganese  to 
manganese  dioxide.  C.  H.  D. 

Molybdenum  Dichloride.  Arthur  Rosenheim  and  Franz  Kohn 
{Zeitsch.  anorg.  C/iem., 1910,  QQ,  1 — 6). — A  molybdenum  dichloride  was 
described  by  Blomstrand  {J.  pr.  CJiem.,  [i],  1857,  71,  449;  1859,  77, 
88;  1861,  82,  433),  and  was  found  to  exhibit  abnormal  properties. 
By  heating  aluminothermic  molybdenum  in  chlorine,  a  yellow  product 
is  obtained,  which  always  contains  other  chlorides.  Recrystallisation 
from  concentrated  hydrochloric  acid  gives  yellow  needles.  Blomstrand's 
formula,  Mo3Clg,6H20,  is  not  confirmed,  the  analyses  corresponding 
with  the  formula :  Mo3Cl,.,,HCl,4H20.  The  crystals  lose  hydrogen 
chloride  in  air,  becoming  green,  but  become  yellow  again  in  an  atmos- 
phere of  hydrogen  chloride.  The  reaction  with  an  ammoniacal  silver 
solution  proves  the  molybdenum  to  be  bivalent.  Heating  at  100°  or 
130°  in. hydrogen  chloride  yields  a  yellow  residue  of  MogClgjHgO. 

Water  at  first  removes  only  one  chlorine  atom  from  the  compound 
MogCl6,HCl,4H20,  but  when  it  is  dissolved  in  potassium  hydroxide 
and  precipitated  with  acetic  acid,  the  precipitate  has  the  composition 
Mo3Cl4(OH).2.  Blomstrand's  formula  for  the  compound  with  ammonium 
chloride,  (NH4)2Mo3Clg,2H20,  could  not  be  confirmed,  the  analytical 
results  not  corresponding  with  any  simple  formula.  The  pyridinium 
salt  has  the  composition  :  3C5NH5,H3Mo3C]„,3H20.  C.  H.  D. 

Two  New  Complex  Acids.  Arturo  Miolati  {Zeitsch.  physikal. 
Ghem.,  1910,  70,  330—334.  Compare  Abstr.,  1908,  ii,  595).'— One 
of  the  acids  in  question  was  prepared  by  boiling  potassium  tellurate 
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and  potassium  molybdate,  and  gradually  adding  sufficient  nitric  acid 
to  render  the  solution  moderately  acid  ;  on  cooling  the  filtered  solution, 
lustrous  crystals  are  obtained,  which  are  purified  by  recrystallisation 
from  water  acidified  with  hydrochloric  acid.  The  .same  product  is 
obtained  by  starting  with  telluric  acid  and  yellow  molybdic  acid  ;  in 
this  case,  it  is  necessary  to  add  potassium  hydroxide  and  nitrate  to 
prevent  the  solution  from  becoming  too  strongly  acid.  It  has  the 
composition  Te20j^KjQ,12Mo03,18H20,  or,  possibly, 

TeOeHKj.GMoOg.SHoO; 
its  constitution  has  not  yet  been  established. 

When  formic  acid  is  added  to  ammonium  molybdate  and  the  solution 
warmed,  slender,  colourless,  granular  crystals  separate ;  an  exactly 
similar  result  is  obtained  when  potassium  molybdate  is  used. 
The  composition  of  these  salts  corresponds  with  the  formulae : 
OH-CH(Mo.307NHJo,2H,0  and  OH-CH(Mo20-K)2,H20  ;  they  cannot 
by  recrystallised  from  hot  water  without  decomposition.  The 
investigation  is  being  continued.  G.  S. 

Arsenosomolybdates.  Fritz  Ephraim  and  Hermann  Feidel 
{Zeitsch.  anorg.  Chem.,  1910,  66,  53 — 59). — A  solution  of  3  mols. 
of  potassium  carbonate,  6  mols.  of  molybdenum  trioxide,  and  1  mol.  of 
arsenious  oxide  deposits  crystals  of  potassium  molybdate,  and  then  a 
wliite  mass,  which  crystallises  from  water,  and  is  the  salt, 

3K20,As.,03,5Mo03,3H20. 
A  second  scdt,  3K20,As„03,8Mo03,18H20,  forms  white  crystals; 
iy«  315.  A  sodium  salt,  Na20,As203,2Mo03,6HoO,  forms  large, 
rectangular  crystals  ;  D^^  3.43  The  sa/<,  2Na2O,A.S20j,4a[oO3,13H._.O, 
has  also  been  obtained.  Crystalline  ammonium  salts  could  not  be 
prepared,  but  an  ammonium  barium  salt,  probably 

3(NHj2O,2BaO,5As2O3,10MoO,50H2O, 
D^"  3-14,  has  been  prepared.     Two  ammonium  cujn-ic  salts, 

(NH,)20,CuO,  2  As.,0,.4Mo03, 2H2O, 
octahedral  crystals,  Di6  2-50,and  2(NH^)20,CuO,3As203,6Mo03,13H:.p, 
short,  hexagonal  prisms,  T>^^  3*17,  have  been  obtained.         C.  H.  D." 

DiBsimilarity  in  Properties  of  Dextro-  and  Laevo-rotatory 
Forms  of  Potassium  Silicotungstate,  and,  in  general,  of 
Optically  Active  Crystals.  Hippolyte  Copaux  {Convpt.  rend., 
1910,  150,  475 — 477). — Wyrouboff  has  sliown  that  aqueous  solutions 
of  Marignac's  salt,  4K.p,24\V03,2Si02,36H20,  deposit  dextrorotatory 
crystals  (Abstr.,  1897,  ii,  173).  Laevorotatory  crystals,  however,  are 
occasionally  formed,  and  when  a  fresh  solution  is  inoculated  with  one 
of  these,  only  the  laevo-form  is  deposited.  A  solution  of  the  Isevo- 
rotatory  crystals,  however,  only  yields  the  dextrorotatory  crystals, 
anless  inoculated.  Both  forms  occur  in  highly  refractive,  hexagonal 
"•^'"ms  terminated  by  hexagonal  pyramids,  and  there  appears  to  be  no 
tallographic  differences  between  them.  The  two  modifications 
iiive  almost  the  same  solubility,  but  the  dextrorotatory  variety 
*^^y"^^^"**  more  rapidly  and  undergoes  dissolution  more  slowly  than 
the  Iflpvorotatory  modification.  Similar  phenomena  have  been  observed, 
although  in  a  less  marked  degree,  with  potassium  motatungsUUe, 
borotungstate,  sili comely bdate,  and  chlorate.  \V.  O.  W. 
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Metallic  Titanium.  Ludwig  Weiss  and  Hans  Kaiser  [Zeitsch. 
anorg.  Chem.,  1910,  65,  345 — 402). — Potassium  titanifluoride  is  most 
conveniently  prepared  by  fusing  rutile  with  potassium  hydrogen 
fluoride,  and  crystallising  the  product  from  water  containing  a  little 
hydrofluoric  acid.  It  does  not  contain  water  of  crystallisation.  Reduc- 
tion with  sodium  yields  an  amorphous  product  containing  68 — 76%  Ti, 
or  86%  after  a  repetition  of  the  reduction.  If  massive  aluminium  is 
added  to  fused  potassium  titanifluoride,  a  vigorous  reaction  occurs,  and 
a  crystalline  product  having  the  formula  AlgTig  is  obtained. 

Titanium  is  only  very  incompletely  oxidised  by  heating  in  air.  For 
analysis,  the  titanium  is  heated  in  air,  fused  with  potassium  hydrogen 
sulphate,  dissolved  in  sulphuric  acid,  neutralised  with  ammonia,  and 
boiled.  The  precipitate  is  ignited,  and  weighed  as  titanium  dioxide. 
If  aluminium  is  present,  the  ammonia  precipitate  is  warmed  with 
acetic  acid,  which  dissolves  the  aluminium,  or  the  ignited  precipitate 
is  fused  with  sodium  carbonate  and  borax  and  extracted  with  water, 
only  the  titanium  remaining  insoluble.  Titanium  may  be  estimated 
volumetrically  by  Newton's  method  (Abstr.,  1908,  ii,  325),  or  colori- 
metrically  with  hydrogen  peroxide. 

After  compressing  into  rods  and  heating  electrically  in  a  hydrogen 
or  nitrogen  vacuum,  the  compact  product  contains  97*5%  Ti,  and  melts 
at  2200 — 2400°.  It  is  not  possible  to  remove  the  whole  of  the 
aluminium,  if  present,  by  volatilisation.  The  metal  is  completely  con- 
verted into  nitride  by  heating  in  nitrogen.  Titanium  has  J)^^-^  5"174 ; 
specific  heat,  0*1418  ;  heat  of  combustion,  24*443  cal.  per  equivalent. 

C.  H.  D. 

Titanium.  Matthew  A.  Hunter  (/.  Amer.  Chem.  Soc,  1910,  32, 
330 — 336). — It  is  shown  that  pure  titanium  cannot  be  obtained  either 
by  the  methods  of  Berzelius  (Ann.  Phys.  Ghem.,  1825,  [ii],  4,  3)  and 
Wohler  and  Deville  (Compt.  rend.,  1857,  46,  480),  which  consist  in 
the  reduction  of  the  titanifluorides  with  alkali  metals,  or  by  Moissan's 
method  (Abstr.,  1895,  ii,  272)  of  reducing  the  dioxide  by  means  of 
carbon.  By  a  modification  of  Nilson  and  Pettersson's  method  (Abstr., 
1887,  778),  however,  in  which  titanium  tetrachloride  is  reduced  with 
sodium  in  an  air-tight  steel  cylinder,  a  yield  of  pure  metal  has  been 
obtained  amounting  to  90%  of  the  theoretical. 

Titanium  resembles  polished  steel  in  appearance.  It  is  hard  and 
brittle  when  cold,  but  is  remarkably  malleable  at  a  low  red  heat.  The 
metal  has  D  4*50,  and  m.  p.  between  1800°  and  1850°.  E.  G. 

Zirconium.  Edgar  Wedekind  and  S.  Judd  Lewis  (Annalen, 
1910,  371,  367—387.  Compare  Trans.,  1909,  95,  456).— An 
investigation  of  the  chemical  and  physical  properties  of  several 
specimens  of  zirconium  of  various  degrees  of  purity,  analyses  of  many 
of  which  have  been  recorded  previously  (loc.  cit.).  The  pure  metal  has 
not  yet  been  obtained,  but  a  sample  has  been  prepared  by  a  method  to 
be  described  later,  which  contains  97%  of  the  element. 

The  following  physical  properties  of  the  pure  metal  have  been 
deduced  from  the  results  obtained  with  the  various  specimens :  m.  p. 
2330—2380°;    D    6*39;    specific    heat,    0-0683- 00735 ;    hardness, 
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6-5 — 7-0 ;  the  fused  metal  has  roughly  the  same  electrical  conductivity 
as  brass,  and  becomes  coated  with  a  film  of  oxide  when  used  as  the 
anode,  with  platinum  as  a  cathode,  in  the  electrolysis  of  dilute  hydro- 
chloric acid  ;  it  falls  between  platinum  and  silver  in  the  electrical 
tension  series,  the  first  members  of  which  run  in  the  order  :  Au,  Pt, 
Pd,  Ta,  Zr,  Ag,  Hg,  Cu,  etc. 

Metallic  zirconium  is  not  attacked  by  water,  neither  is  it  acted  on 
by  the  air ;  when  heated  in  air  at  100 — 200°,  it  slowly  absorbs 
nitrogen,  which  becomes  displaced  subsequently  by  oxygen.  It  absorbs 
hydrogen  at  a  red  heat,  and  combines  with  chlorine,  bromine,  iodine, 
sulphur,  and  phosphorus  at  a  moderate  temperature;  when  acted  on  by 
ammonia  at  a  dull-red  heat,  it  yields  a  greyish-green  powder,  which 
evolves  ammonia  when  heated  in  a  Bunsen  flame,  but  not  when  treated 
with  water.  Unlike  titanium  and  silicon,  zirconium  does  not  readily 
alloy  with  iron  ;  a  ferrozirconium  containing  1%  of  zirconium  was 
obtained  by  heating  the  components  together  in  a  vacuum. 

Zirconium  is  dissolved  quite  readily  by  dilute  solutions  of  hydro- 
fluoric acid,  but  is  not  attacked  by  nitric  acid,  and  only  slightly  by 
hydrochloric  acid  ;  it  dissolves  slowly  when  warmed  with  strong 
sulphuric  acid,  but  if  heated  rapidly  with  the  acid,  a  violent  reaction 
ei^sues,  which  leads  occasionally  to  an  explosion ;  aqua  regia  does  not 
act  on  the  metal  immediately. 

Zirconium  is  not  attacked  by  aqueous  alkalis,  but  reacts  with  the 
fused  alkali  hydroxides  ;  it  reacts  with  explosive  violence  when  fused 
with  potassium  nitrate,  also  when  heated  with  certain  oxides,  such  as 
copper  oxide,  lead  oxide,  etc.  W.  H.  G. 

Bismuth  Peroxides.  Alexander  Gutbier  and  R.  Bunz 
{Sitzungsher.  physikal.-med.  Soz.  Erlangen,  1908,  40,  96—104.  Com- 
pare Abstr.,  1907,  ii,  181;  1908,  ii,  701;  1909,  ii,  407).— Alkaline 
solutions  of  hypochlorites  react  slowly  with  bismuth  compounds, 
especially  with  the  basic  nitrate,  yielding  brown  products.  The 
velocity  of  oxidation  increases  with  the  alkalinity  of  the  solution. 
The  products  are  never  homogeneous,  but  after  extracting  with  cold 
concentrated  nitric  acid,  a  brown  residue  containing  active  oxygen  is 
obtained.  These  products  are  not  identical  with  "  bismuthic  acid." 
Futas.»ium  permanganate  does  not  convert  bismuth  compounds  into  a 
peroxide.  C.  H.  D. 

Halide  Bases  of  Tantalum.  William  II.  Chapin  (/.  Amer. 
Chem.  Soc,  1910,  32,  323— 330).— Van  Haagen  {Diss.,  1909),  in 
attempting  to  prepare  a  lower  bromide  of  tantalum  by  reducing  the 
pentabromide  with  hydrogen,  obtained  a  small  quantity  of  a  green 
compound,  which  is  very  .stable  and  has  remarkable  tinctorial  properties. 
A  tantalum  chloride  of  similar  chai-acter  has  been  obtained  by  Chabrie 
(Abstr.,  1907,  ii,  477)  by  reducing  the  pentachloride  with  sodiuqi 
unalgam,  and  was  regarded  by  him  as  the  dichloride,  TaCl2,2HjO. 

It  has  now  been  found  that  by  means  of  Chabric's  method.  Van 
Haagen's  bromide  can  be  obtained  in  a  yield  of  about  15%  of  the 
theoretical.  The  product  thus  prepared  is  remarkably  pure,  and  con- 
sists of  minute,  black,  hexagonal  crystals,  but  the  powdered  substance 
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is  dark  green.  Analysis  has  shown  that  the  compound  is  not  a 
dibromide,  but  has  the  composition  TagBrj^jTHgO,  On  treatment  with 
silver  nitrate,  it  is  found  that  only  two  of  the  bromine  atoms  are  in 
the  ionic  condition,  and  the  compound  must  therefore  be  represented  by 
the  formula  (TagBrj2)Br2,7H20.  The  molecular  weight  has  been  con- 
firmed by  cryoscopic  and  ebullioscopic  determinations.  When  the 
substance  is  treated  with  sodium  hydroxide,  it  is  converted  into  the 
hydroxide,  TagBrj2(OH)2,10H2O,  which  forms  thin,  hexagonal  plates. 
On  dissolving  the  hydroxide  in  hydrochloric  acid  or  evaporating  a 
solution  of  the  bromide  with  hydrochloric  acid,  the  corresponding 
chloride,  (^&qBt^^0\^,1H^O,  is  produced.  The  iodide,  (Ta.gBr^2)'^2''^-'^2^' 
has  also  been  prepared.  Since  in  these  compounds  the  complex 
TagBr^g  acts  like  a  single  element  or  base,  it  is  proposed  to  term  it 
"  bromotantalum."  The  compounds  which  have  been  described  re- 
ceive the  corresponding  names  of  bromotantalum  bromide,  hydroxide, 
chloride,  and  iodide. 

Chabrie's  chloride  {loc.  cit.)  has  been  found  to  be  analogous  to  bromo- 
tantalum bromide,  and  is  therefore  to  be  regarded  as  chlorotantalum 
chloride,  (TagCli2)Cl2,7H20.  E.  G. 

Optics  of  Colloidal  Gold.  Luigi  Rolla  {Atti  R.  Accad.  Lincei, 
1910,  [v],  19,  i,  141 — 146). — By  the  action  of  glycerol,  either  alone 
or  in  presence  of  increasing  amounts  of  potassium  cai'bonate,  on 
dilute  gold  chloride  solution,  the  author  has  prepared  colloidal  gold 
solutions  varying  in  colour  from  blue  through  violet  to  red,  and  in  the 
number  of  granules  from  4x10^  per  cub.  mm.  to  zero.  Spectro- 
photometric  measurements  show  that  Beer's  law  holds  for  the  red 
solution  in  which  no  granules  were  observed  (compare  Scarpa,  Abstr., 
1908,  ii,  244),  The  violet  gold  is  further  shown  to  be  a  mixture  of 
the  blue  and  red  forms  (compare  Steubing,  Abstr.,  1908,  ii,  600). 

T.  H.  P. 

Solubility  of  Gold  in  Nitric  Acid.  Frederic  P.  Dewey  (/. 
Amer.  Cliem.  Soc,  1910,  32,  318—323). — It  has  been  stated  repeatedly 
that  in  parting  gold  from  silver  in  assaying,  some  gold  is  liable  to  be 
dissolved  by  the  nitric  acid  used.  A  study  has  now  been  made  of  this 
question,  and  the  results  of  several  experiments  are  recorded. 

It  has  been  found  that,  under  certain  conditions,  gold  does  dissolve 
slightly  in  concentrated  nitric  acid.  For  example,  if  a  small  piece  of 
gold  is  alloyed  with  2-5 — 3  times  its  weight  of  silver,  and  the  silver 
is  afterwards  removed  by  means  of  dilute  nitric  acid,  the  residual  gold, 
if  boiled  for  a  few  minutes  with  concentrated  nitric  acid,  will  dissolve 
sufficiently  to  furnish  a  distinctly  yellow  solution.  The  effect  of  the 
solubility  of  gold  is  negligible  in  ordinary  ore  assays  unless  the  ores  are 
unusually  rich,  but  is  of  importance  in  the  assay  of  bullion.       E.  G. 

Preparation  of  Platinum-black.  F.  Alex.  McDermott  {J. 
Amer.  Chem.  Soc,  1910,  32,  336— 338).— Kastle  and  Elvovo  (Abstr., 
1904,  ii,  481)  have  found  that  platinum-black,  prepared  by  precipita- 
tion with  zinc,' contains  an  appreciable  amount  of  the  latter  metal,  and 
that  this  affects  its  properties  and  is  difficult  to  lemove. 
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It  is  now  shown  that  pktinum-black,  containing  965%  of  platinum, 
can  be  obtained  by  reducing  a  solutiou  of  platinic  chloride  with 
ordinary  sheet  aluminium.  The  product  is  a  dull  black,  finely-divided 
powder,  and  appears  to  have  considerable  catalytic  power. 

E.  G. 

The  Estimation  of  Osmium :  Osmium  Oxides  and 
Chlorides.  Otto  Ruff  and  Ferd.  Boenemaxx  {Zeitsch.  anorg.  Chem., 
1910,  65,  429 — -1:56). — Pure  potassium  osmate,  K._,OsO^,2HoO,  is  pre- 
pared by  fusing  osmium  with  potassium  hydroxide  and  niti-ate, 
dissolving  in  water,  precipitating  with  alcohol,  and  oxidising  the 
product  with  chromic  acid  in  a  current  of  oxygen.  The  osmium 
tetroxide  thus  formed  is  passed  into  pure  potassium  hydi'oxide  solution, 
the  salt  precipitated  with  alcohol,  and  dried  in  a  vacuum. 

Osmium  may  generally  be  estimated  by  reduction  to  the  metallic 
state  in  hydrogen.  The  hydrated  dioxide,  however,  loses  water 
explosively  at  100 — 150°,  and  must  be  previously  heated  at  200'^  in  a 
sealed  tube  until  decomposed,  and  then  cooled  in  liquid  air  or  solid 
carbon  dioxide,  the  tube  opened,  and  transferred  to  the  reduction  tube. 
Some  chlorides  and  fluorides,  however,  must  be  first  dissolved  in 
alcohol  and  sodium  hydroxide,  and  boiled  for  an  hour  ;  the  precipitated 
hydroxide  is  then  collected  and  washed.  A  part  remains  in  a 
colloidal  state  in  the  filtrate,  and  may  be  brought  down  by  forming  a 
precipitate  of  barium  sulphate.  By  boiling  in  perfectly  neutral  solu- 
tion, however,  the  whole  of  the  osmium  may  be  precipitated.  Heating 
should  be  continued  for  six  hours,  as  otherwise  the  hydroxide  decom- 
poses explosively  on  drying.  The  precipitate,  collected  on  an  asbestos 
filter,  is  dried  in  a  current  of  carbon  dioxide  charged  with  alcohol,  and 
then  heated  at  250°  in  carbon  dioxide,  being  weighed  as  osmium" 
dioxide. 

For  the  volumetric  estimation,  the  osmium  is  oxidised  with  chromic 
acid,  distilled  into  a  receiver  containing  potassium  hydroxide,  and, 
after  acidifying  with  sulphuric  acid,  potassium  iodide  is  added  and 
the  liberated  iodine  titrated  with  thiosulphate.  The  solution  of  the 
chloride  may  also  be  decomposed  by  boiling  with  alkali  hydroxide, 
acidified  with  sulphuric  acid,  and  titrated  with  permanganate  at  60°  in 
presence  of  manganous  sulphate.  The  metal  or  its  oxides  may  be 
titrated  with  permanganate  in  hydrofluoric  acid  solution.  The  per- 
manganate method  is  very  suicable  for  determining  the  state  of 
oxidation  of  the  osmium  when  the  proportion  of  metal  is  known. 

Hydrated  osmium  dioxide,  dried  over  sulphuric  acid,  has  the 
approximate  composition  Os02,2H20.  It  oxidises  gradually  in  air  to 
the  tetroxide.  The  anhydrous  dioxide  is  bluish-black,  massive  portions 
resembling  indigotin.  It  was  not  found  possible  to  prepare  Moraht 
and  Wischin's  osmic  acid,  HjOsO^  (Abstr.,  1893,  ii,  381). 

Osmium  tetracldoride,  OsCl^,  is  prepared  by  heating  osmium  to 
650 — 700°  in  a  slow  current  of  chlorine,  allowing  the  issuing  vapours 
to  cool  slowly  in  a  tube  wrapped  in  asbestos.  It  forms  black,  metallic 
crusts,  volatilises  in  a  vacuum  to  a  yellow  vapour,  and  is  not 
hygroscopic.  Water  decomposes  it  very  slowly,  forming  osmium 
dioxide  and  hydrochloric  acid. 


ii.   306  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Osmium  trichloride,  OsClg,  is  obtained  when  the  temperature  is 
raised  to  1050°  and  the  vapour  cooled  rapidly,  but  is  then  mixed 
with  the  tetrachloride.  When  ammonium  osmichloride,  (NH^)oOsClg, 
is  heated  at  350°  in  chlorine,  a  dark  microcrystalline  sublimate  of 
the  trichloride  is  obtained.  It  dissolves  readily  in  water.  Silver 
chloride  only  slowly  precipitates  a  grey  substance. 

Osmium  dichloride,  OsClg,  obtained  by  heating  the  trichloride  to 
500°  under  reduced  pressure  and  cooling  the  vapour  to  -  50°,  forms  a 
dark  brown,  insoluble  powder.  C.  H.  D. 
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The  Need  of  a  Systematic  Study  of  Optically  Active 
Petroleums.  Leo  Ubbelohde  {Ber.,  1910,  43,  608—609).— 
Polemical.     A  reply  to  Rakusin  (this  vol.,  ii,  45).  J.  J.  S. 

The  Mercury  Minerals  from  Terlingua,  Texas.  William 
F.  HiLLEBRAND  and  Waldemar  T.  Schaller  {Bull.  United  States  Geol. 
Survey,  1909,  No.  405,  1 — 174). — An  account  is  given  of  the  chemical 
and  crystallographic  characters  of  kleinite,  montroydite,  terlinguaite, 
and  eglestonite,  repeating  in  greater  detail  that  already  published 
(Abstr.,  1907,  ii,  788).  The  associated  minerals,  calcite,  gypsum, 
.barytes,  jarosite,  calomel,  and  native  mercury,  are  also  described. 

L.  J.  S. 

Composition   and   Optical    Characters    of    Dolomite    from 
Algeria.    Arthur  HuTCHiNSON.(^ep.  Brit.  Assoc,  for  1908,  1909,  701). 
— Colourless,  transparent  crystals  from  Biskra  gave  on  analysis  : 
FeO.  CaO.  MgO.  COj.  Total. 

0-75  30-31  21-62  47-45  10031 

corresponding  with  FeCOg  1-22,  CaCOg  54-09,  MgCOs  45-20%.     The 
refractive  indices  of  the  same  material  are  : 

Li.  Xa.  Tl. 

6     1-5002  1-50-22  1-5042 

w    1-6767        1-6813        1-6855 

L.  J.  S. 

Alstonite.  Stefan  Kreutz  {Bull.  Acad.  Sci.  Cracow,  1909, 
771 — 800). — Crystals  of  alstonite  from  Alston  in  Cumberland  were 
examined  in  detail  with  respect  to  their  cry.-tallographic  {a'.h:c  = 
0-582:1:0-719)  and  optical  characters  (a=l-5261,  /8=1-671, 
•y=  1-671;  2E=11°29' — 12°44) ;  the  complex  twinning  is  discussed. 
Analysis  gave  the  following  results,  corresponding  with  the  formula 
7-6CaC03,7-7BaC03,SrC03 : 

BaO.  CaO.  SrO.  MuO.  COa-  Total.  Sp.  gr. 

48-64  17-60  4-25   .         trace  29*41  99-80  3-707 
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The  physical  constants  calculated  on  the  assumption  that  the 
mineral  is  an  isomorphous  mixture  of  aragonite,  witherite,  and 
strontianite  agree  to  a  certain  extent,  although  not  completely,  with 
the  observed  values.  L.  J.  S. 

Alstonite  and  Ullmannite  from  Durham.  Leonard  J.  Spencer 
(Min.  Mag.,  1910,  15,  302— 311).— The  rare  species  alstonite  and 
ullmannite,  the  latter  new  to  the  British  Isles,  were  found  in  a  fault-vein 
intersecting  the  Coal  Measures  at  the  New  Brancepeth  Colliery,  near 
Durham.  The  material,  filling  the  vein  consists  mainly  of  massive 
barytes  with  some  witherite ;  crystals  of  both  of  these  minerals  are 
described.  Alstonite  occurs  as  small,  pseudo-hexagonal  twinned 
pyramids  on  the  barytes  or  on  the  witherite  ;  the  order  of  succession 
being  (1)  barytes,  (2)  witherite,  and  (3)  alstonite,  and  it  is  clear  that 
the  two  latter  have  been  derived  from  the  barytes.  Analysis  of  the 
alstonite  gave  the  following  results,  corresponding  approximately  with 
the  formula  BaGa(C03)o : 

Insol. 
BaO.  CaO.  SrO.  MnO.  (barytes).        Sp.  gr. 

52-3  180  nil  006  02  3-67 

Ullmannite  occurs  as  crystals  of  cubic  or  of  octahedral  habit,  and 
with  its  good  cubical  cleavage  and  bright  metallic  lustre  it  closely 
resembles  (except  in  its  tin-white  colour)  the  galena  with  which  it  is 
associated.  It  contains  nickel  (27"87%),  antimony  (over  52%),  sulphur, 
and  a  trace  of  iron,  but  no  cobalt  or  arsenic,  and  is  thus  pure 
NiSbS ;  D  6*70.  The  ullmannite  and  galena  often  form  parallel 
intergrowths,  their  molecular  volumes  (31 '5  and  31*9  respectively) 
being  almost  identical.  L.  J.  S. 

Minerals  from  the  Pegmatites  of  Madagascar.  Alfred 
Lacroix  («m//.  Soc.frani;.  Min.,  1910,  33,  37— 53).— Farther  notes, 
mainly  relating  to  occurrence  and  crystallographic  details,  are  given 
respecting  the  following  minerals  from  the  pegmatite-veins  of 
Madagascar  (Abstr.,  1909,  ii,  57).  Tourmaline  ;  rhodizite  (this  vol.,  ii, 
46)  ;  tabular  crystals  of  pink  beryl  rich  in  alkalis  (especially  caesium), 
to  which  the  name  worobeweite  is  applied  (Ab^tr.,  1909,  ii,  955); 
garnets  (grossularite,  spessartite,and  almandine) ;  spodumene  ;  bityite; 
felspars  ;  lazulite,  and  hambergite.  The  last-named  rare  mineral 
is  found  a*  large  crystals  loose  in  the  surface  soil  at  Anjanabonoana 
[1  Anjanabonsana].  Analysis  by  F.  Pisani  gave  the  following 
results,  agreeing  with  the  formula  4G10,B.,03,H20.  Bather  smaller 
crystals  of  hambergite  are  also  found  at  Maharitra ;  the.^e  liave 
hitherto  been  mistaken  for  spodumene  : 

GIO.  lijOj.  Na.p,K20.  H,0.  Total 

54-80  3510      '  traces  10-95  10085 

L  J.  S. 

Variscite,  from  Vashegy,  Hungary.  Karl  Zim.xnyi  {Mat/i.  is 
Urm^zeUud.  Ausito,  Budapest,  1908,  26,  72—76  ;  Ber.  aus  Ungam, 
1909,25,  241 — 245). — A  pale  apple-green  mineral  with  a  botryoidal 
surface  encrusts  black  slate  in  an  iron  (chalybite)  mine  at  Vashegy  in 
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comitat  Gomor.  Thin  sections  under  the  microscope  show  a  fine- 
grained aggregate  with  a  concentric-shelly  arrangement ;  the  grains 
are  birefringent ;  D  2-431  ;  H  4 — 5.  The  following  analysis  by 
J.  Loczka,  agrees  with  the  formula  AlgOgjPgOj^.SHgO,  that  is,  with  one 
more  molecule  of  water  than  is  usually  assigned  to  variscite  : 

AlA-  FesOs.  FeO.  CrgOa.  CuO.  CaO.  MgO.  Na^O.  KjO.  P2O5.  H2O.  Insol.  Total. 
28-83     2-27     0-16     0-73     009   0'22   0-10     0-07     0-12   41-98    25'98   0-26   100-81 

L.  J.  S. 

[Wolframite  and  Apatite  from  Carrock  Pell,  Cumberland.] 
Alexander  Moncrieff  Finlayson  {Geol.  Mag.,  1910,  [v],7,  19—28). — 
The  quartz-veins  of  Brandy  Gill,  on  the  side  of  Carrock  Fell,  traverse 
greisen  and  carry  wolframite  (anal.  I),  scheelite,  gilbertite  (with 
0-92%  fluorine),  pale  yellow  to  green  crystals  of  fluor-apatite  (anal.  II), 
mispickel,  tetradymite,  bismuthinite,  etc.  : 

WO3.  FeO.  MnO.  CaO. 

I.         76-24  16-39  6-05  1-05 

P2O5.  F.  CI.  CaO.       AloO;j- 

II.     40-.56         2-98         0-66         54-11         0-87 

The  different  modes  of  occurrence  of  tungsten  ores  are  discussed. 

L.  J.  S. 

A  Variety  of  Minervite  from  Reunion.  Alfred  Lacroix 
{Bull.  Soc.  fran<^.  Min.,  1910,  33,  34 — 37). — A  soft,  white,  powdery 
material,  collected  in  1822  in  a  basalt  cave  in  the  St.  Paul  district  on 
the  island  of  Reunion,  gave  the  following  analysis  by  F.  Pisani.  Under 
the  microscope  the  material  appears  to  be  homogeneous,  but  it  is 
without  action  on  polarised  light : 


MgO. 

Total. 

Oil 

99 '84 

Fe^Os.      MgO. 

Total, 

1-05         0-24 

100-47 

P2O5. 

AlA- 

Fe^O,. 

KoO. 

(NH4)20. 

H2O. 

.    Total. 

42-70 

21-00 

2-90 

1-20 

3-47 

29-80 

101-07 

Formula:  2A1P04,(K,NH4,H)3P04,7|H20.  The  material  is,  there- 
fore, similar  in  composition  to  minervite  (Abstr.,  1896,  ii,  529)  and 
palmerite  (Abstr.,  1906,  ii,  544),  although  it  differs  in  containing  more 
ammonium  and  less  potassium.  This  difference  is,  however,  not 
sufficient  to  warrant  the  giving  of  a  new  name  to  amorphous  material. 

L.  J.  S. 

Oarnotite  and  an  Associated  Mineral  Complex  from  South 
Australia.  Thomas  Crook  and  George  S.Blake  {Min.  Mag.,  1910, 
15,  271 — 284). — Carnotite  occurs  in  small  amount  at  Radium  Hill, 
near  Olary,  in  South  Australia,  as  a  yellow  powder  in  the  cracks  and 
crevices  of  an  intimate  intermixture  of  ilmenite,  magnetite,  rutile, 
etc.  Under  the  microscope  it  shows  minute,  rhombic  plates  with 
a  perfect  basal  cleavage,  which  are  orthorhombic  in  symmetry  ; 
perpendicular  to  the  base  is  an  acute  negative  bi-sectrix  (2E  =  90° 
about).  The  carnotite  from  Colorado  shows  similar  characters  under 
the  microscope.  Material  for  analysis  could  only  be  obtained  by 
dissolving  the  yellow  powder  from  the  fragments  of  gangue  ;  deducting 
ferric  oxide  and  alumina,  and  assuming  the  presence  of  5%  of  water, 
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the  re-calculated  composition  of  the  carnotite  is  given  under  I. 
Carnotite  appears  to  be  a  definite  minoral  species,  being  essentially  a 
hydrous  vanadate  of  uranium  and  potassium,  analogous  to  autunite 
(hydrous  uranium  calcium  phosphate)  : 

UjOg.     V0O5.     P2O5.     CaO.       MgO.     KjO.  Na^O.  PbO.     HjO.     Total. 
I.     60-8      21-4      trace      IS        trace      6  6      2  3       17       [5-0]       99  1 
II.       2-25       0-93       —         0-25  „  —        —       0-40      1"21        — 

TiOa.  Fe.Pj.  FeO.  SiO^.  Cifi^  iInO,  ThOj.  Ce-fi-^.  (La.Di)^-  YjOj.  Total. 
II.  51-85    17-87     17-37     1-21     1-60     024     0-13      126  2*13  115     9985 

Analysis  of  the  associated  complex  gave  II ;  D  4-33.  Under  the 
microscope  it  shows  titaniferous  magnetite  (ilmenite  +  magnetite)  and 
rutile,  and  in  the  crevices,  carnotite  and  a  brown,  optically  isotropic 
material,  which  is  possibly  tscheffkinite.  The  rutile  (D  4-2)  contains 
about  3%  iron  oxide  and  about  li%  vanadic  oxide,  and  may  be 
described  as  a  vanadiferous  nigrine.  This  material  is  thus  clearly 
a  mixture  of  minerals,  and  the  names  "  davidite  "  and  "  sefstromite  " 
appear  to  have  been  applied  to  it  in  error.  L.  J.  S, 

[Adamite  from  Thaaos,  Turkey.  "  Barytocelestine,"  from 
Binnenthal,  Switzerland.]  Vojtech  Rosicky  (Bull.  Intern.  Acad. 
Sci.  Boheme,  1909,  13,  21 — 50). — Granular  and  columnar  adamite 
occurs,  together  with  barytes,  in  a  brownish-yellow  matrix  containing 
arsenic,  lead,  zinc,  iron,  and  some  calcium;  colourless  or  yellowish, 
etc.,  crystals  line  the  cavities.  The  crystals  are  much  intergrown  and 
irregular,  with  vicinal  faces  [a  :  h  :  c  =  0  9764  : 1  :  07049].  Analysis 
by  H.  Nemecek  gave  : 

ASjOj.  ZdO.  FeO.  H2O.  Total.  Sp.  gr. 

39-80  56-98  trace  [3  2-2]  100 -QO  4-484 

These  results  agree  closely  wiih  the  usual  formula,  and  the  material 
being  quite  pure,  the  distortion  in  the  crystalline  growth  cannot  be 
attributed  to  isomorphous  mixing. 

The  erroneous  determination  of  "  barytocelestine  "  from  the  white, 
rystalline  dolomite  of  the  Binnenthal  has  already  been  pointed  out 
(Abstr.,   1908,   ii,    508).     The  crystals   are   really   pure   barytes,   as 
shown  by  the  following  analysis  by  B.  Kuzma : 

Ha.  La.  Sr.  SO4.  Fe.Al.  Total. 

58  54  e-16  nil  41-22  tra.-es  99-92 

"  Barytocelestine "  does  not  exist  as  distinct  crystals,  and  the 
material  analysed  from  other  localities  is  probably  only  a  mixture  of 
barytes  and  celestite.  L.  J.  S. 

Occurrence  of  Salts  at  Hall,  Tyrol.  R.  Gobgby  {Taeh.  Min. 
Mitt.,  1909,  28,  334— 346).— Specimens  of  granular  rock-salt  from 
the  Salzberg  at  Hall  were  found  to  contain  embedded  nodules  and 
grains  of  various  alkali  magnesium  sulphates,  together  with  small 
crystals  of  gypsujn  and  anhydrite.  Lanybeinite  (2MgS0^,KjS0J 
shows  a  conchoidal  fracture  with  bright  vitreous  lustre,  and  is,  in 
part,  water-clear,  but  owing  to  absorption  of  water  from  the 
atmosphere  it  soon  becomes  crusted  over  with  a  mixture  of  picromerite 
(Mg8O^,K2S0^,6H2O)  and  epsomite  (MgS(\,7HjO).   It  gave  analysis  I  j 
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H>4  ;  refractive  index,  1-5347  (Na).  Enclosed  in  the  langbeinite  are 
brick-red  grains  of  halite,  minute  crystals  of  quartz  and  iron- 
pyrites,  and  small  grains  and  crystals  of  anhydrite,  the  last  being 
sometimes  separated  from  the  host  by  a  zone  of  polyhalite 
(2CaS04,MgS04,K2S04,2H20).  In  other  specimens,  the  nodules 
embedded  in  the  rock-salt  consist  of  an  intergrowth  of  langbeinite 
and  blodite  (Na2S04,MgS04,4H20) : 


MgO. 

K2O. 

Na20. 

SO3. 

Total. 

Sp.  gr. 

I. 

19-91 

22-72 

— 

57-99 

100-62 

2-825 

I. 

7-37 

— 

33-64 

58-54 

99-55 

2-694 

Vanthoffite  (3Na2S04,MgS04 ;  anal.  II)  was  detected  as  a  nodule 
embedded,  together  with  Iciweite,  in  blodite.  It  is  water-clear  with 
a  flat,  conchoidal  fracture  and  glassy  lustre ;  H  =  3| ;  refractive 
indices  (Na),  a  =1-4855,  /3=  1-4876,  y  =  1-4893.  The  loweite  is 
reddish-yellow,  with  D  =  2-374,  o)=l-4896  (Na),  e  =  l-4712  (Na) ;  it  is 
rhombohedral  and  optically  negative  (not  tetragonal  and  optically 
positive,  as  stated  by  Haidinger  in  1846).  L.  J.  S. 

Gyrolite  from  Co.  Antrim.  Friedeich  N.  A.  Fleiscumann 
(J/m.  Mag.,  1910,  15,  288— 293).— The  mineral  gyrolite  has  not 
previously  been  recorded  from  Ireland.  It  is  found  at  several  places 
in  the  basaltic  lavas  near  Belfast,  where  it  is  associated  with  various 
other  zeolites  (faroelite,  apophyllite,  chabazite,  etc.).  It  occurs  as 
small,  hemispherical  or  spherical  aggregates  of  pearly  scales  ;  it  is 
optically  uniaxial  and  negative;  D  2*35 — 2-40.  A  partial  analysis  of 
material  from  Cat  Carn  gave  : 


SiOg. 

CaO. 

AI2O3. 

H,0. 

Total. 

51-69 

30-44 

3-64 

13-44 

99-21 

Water  determinations  of  material  from  other  localities  gave  13-06 
and  13-30%.  L.  J.  S. 

Benitoite,  its  Paragenesis  and  Mode  of  Occurrence.  George 
Davis  Louderback.  With  chemical  analj'ses  by  Walter  C.  Blasdale 
{Bull  Deft.  Geol.  Univ.  California,  1909,  5,  331—380.  Compare 
Abstr.,  1907,  ii,  705). — This  interesting  new  mineral  is  found  at  a 
single  locality  in  the  Diablo  Range,  San  Benito  Co.,  California.  It 
occurs,  together  with  neptunite  (syn.  carlosite),  in  veins  of  natrolite, 
which  traverse  a  large,  lenticular  mass  of  schistose  rocks  (largely 
soda-amphibole  schists),  embedded  in  serpentine. 

The  well-developed  crystals  of  benitoite  are  trigonal,  and  afford  the 
only  known  example,  amongst  minerals,  of  the  ditrigonal-bipyramidal 
class ;  a  :  c  =  1  :  0*7344.  The  largest  crystal  found  is  2|  inches  across  ; 
D  =  3-64 — 3-67;  H  =  6^ — 6^.  Optically  uniaxial  and  positive; 
0)=  1*757,  €=  1-804  (Na).  The  pleochroism  is  intense,  the  ordinary 
ray  being  colourless  and  the  extraordinary  ray  greenish-blue  to 
indigo-blue ;  the  characteristic  pale  to  deep  blue  colour  of  the  mineral 
is  thus  entirely  due  to  the  extraordinary  ray.  Colourless  crystals  are 
rare,  and  colourless  and  blue  portions  sometimes  occur  in  the  same 
crystal.     The  mineral  is  practically  insoluble  in  hydrochloric  acid,  but 
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is   attacked  by  hydrofluoric  acid.      Analyses  I  and  IT  are  of  blue 
crystals,  and  III  of  white  material  : 


SiOj. 

TiOo- 

BaO. 

Total. 

I. 

43 -56 

20-18 

36-34 

100-08 

II. 

43-79 

20-00 

36-31 

100-10 

II. 

43 -Gl 

19-50 

37-01 

100-12 

The  blue  colour  is  possibly  due  to  titanium,  which  is  present  only  in 
the  higher  degree  of  oxidation  ;  no  iron,  cobalt,  manganese,  copper,  or 
chromium  could  be  detected.  The  formula  BaTiSigOg  represents  a  very 
acid  titano-silicate. 

A  description  is  given  of  the  lustrous,  black,  prismatic  cryfc.tals 
of  neptunite  (Abstr.,  1909,  ii,  815).  In  thin  splinters  this  mineral 
shows  a  deep  blood-red  colour  ;  D  =  3-18 — 3-19. 

The  natrolite  which  forms  the  matrix  of  benitoite  and  neptunite 
occurs  as  granular  masses,  or  as  peculiar  aggregates  of  tabular 
crystals ;  it  gave  analysis  IV. 

Amphiboles  of  various  types  (actinolite,  glaucophane,  and  crossite 
or  crocidolite)  occur  as  green  or  bluish-green  needles  in  the  natrolite 
vein.s.     The  type  related  to  crossite  gave  anal.  V  : 

HjO        H.O 
SiOj.     AI2O3.    FeO.    MnO.   MgO.    CaO.  NasO.  K2O.  (atllO").    (ign.)  Total. 

IT.     47-69     2714       _         _        _         _    1574      _  9-56  100-13 

V.     52-94       3-76     13-40     1-44     11-54     5-45    .5-11     0-43       1-31         3-72     98-67 

The  name  joaquinite  is  applied  to  minute,  honey-yellow  or  light 
brown,  orthorhombic  crystals  found  in  the  natrolite  vein;  D  3'85  ; 
these  contain  silica,  titanium,  calcium,  and  some  iron,  but  they  have 
not  yet  been  completely  determined. 

Other  veins  in  the  same  rocks  contain  crystals  of  albite,  and  stellate 
groups  of  aegirite.  L.  J.  S. 

Solution  of  Heavy  Vapours  in  Zeolites.  F.  Grandjean  {Bvll. 
Soc.fran(^.  Miti.,  1910,  33.  5 — 32). — Certain  zeolites  when  dehydrated 
may  absorb  not  only  air,  water,  ammonia,  etc.  (Friedel,  Abstr.,  1896, 
n,  481),  but  also  vapours  of  iodine,  bromine,  mercury,  calomel,  cinnabar, 
or  sulphur.  Chabazite,  for  example,  may  take  up  as  much  as  27%  of 
mercury.  Chabazite,  gmelinite,  levynite,  harmotome,  and  gismondine 
were  experimented  with  in  this  direction,  and  examined  in  detail  more 
especially  with  respect  to  the  marked  changes  which  their  optical 
characters  undergo.  L.  J.  S. 

Prismatine  and  Kryptotile  from  Waldheim,  Saxony.  J. 
UnLiQ  {Zeitsdi.  Kryst.  Min.,  1910,47,  215— 230).— Prismatine  occurs, 
together  with  corundum,  sillimanite,  kyanite,  andalusite,  tourmaline, 
etc.,  in  a  granulite  at  Waldheim,  in  Saxony,  from  which  locality  it 
was  described  by  A.  Sauer  in  1886.  It  had  subsequently  been 
identified  with  the  Greenland  mineral  kornerupine.  The  orthorhombic 
crystals  are  small  and  prismatic  in  habit,  and  only  rarely  show 
terminal  faces  [a:h:c  =  08622  : 1  :  0-4345].  The  colour  is  yellowish- 
brown,  in  thin  sections  colourless ;  D  3345  ;  refractive  indices', 
a=  1-6711,  ^=1-6826,  y=  1-6840.     The  material  is  fusible  only  with 

,  22—2 


ii.   312  ABSTRACTS   OF   CHEMICAL   PAPERS. 

difficulty,  iind  it  is  very  slowly  attacked  by  hydrofluoric  or  sulphuric 
acids.     Analysis  gave  : 

SiOg.     TiOo.*   AI2O3.   FcaOg.    FeO.     MgO.     Na^O.    Kfi.     HgO.  Moisture.  Total. 

30-61      0-30      42-11      2-21      4-51      15*23      1-85      085      194      014       99-75 

*  Due  to  the  presence  of  rutile. 

The   water   is   expelled   only   at   a   high    temperature.     Formula : 

HgNaMggA-ljgSiyO^Q,     some    of     the    magnesia     being     replaced     by 

ferrous  oxide  and  some  of    the   alumina  by  ferric   iron.     Lox'enzen's 

analysis  (1884)   of  kornerupine  reduces   to    the   analogous   formula: 

H2MgyA1^2'^^7O40'    "^vi^h    Mg    in     place    of     HNa.     Prismatine     and 

kornerupine  ate  therefore  considered  to  be  closely  related  and  iso- 

morphous,  although  distinct  species. 

Kryptotile,  described  by  A.  Sauer  in  1886  as  an  altei'ation  product 
of  prismatine,  is  considered  to  be  a  compact  variety  of  mica  (compared 
with  oncosine),  but  one  in  which  all  the  alkalis  are  replaced  by 
hydrogen,  the  formula  being  HgAlgSigO^g.  L.  J.  S. 

Mesolite.  R.  Gorgey  {Tach.  Min.  Mitt.,  1909,  28,  77—106. 
Compare  Abstr.,  1909,  ii,  677). — A  detailed  examination  has  been  made 
of  acicular  crystals  of  mesolite  from  the  Faroe  Islands ;  these  are  1 — 2 
cm.  in  length  and  0*3 — 0*5  mm.  in  thickness.  They  have  the  form  of 
nearly  square  prisms  with  a  perfect  prismatic  cleavage  {mm  =  88°30') 
terminated  by  a  low  pyramid.  The  angular  measurements  conform 
closely  with  monoclinic  symmetry  [a  :b  -.c  =  0*9747  : 1  :  0'3122  ; 
^  =  92°),  but  the  optical  characters  prove  that  the  crystals  are  really 
triclinic  with  interpenetrating  twinning.  Refi'active  indices  (Na), 
a=l"5048,  ;8=  1*5050,  ■)/=  1*5053;  the  double  refraction  is  thus  very 
low.  Optic  axial  angle  2Vy,  82°  (red),  86°  (Na),  98°  (blue).  The 
optic  orientation  and  the  positive  or  negative  sign  vary  with  the 
temperature.     Analysis  gave : 

SiO.,.  AlaOg.  CaO.         NaoO.         HjO.  Total.  Sp.  gr. 

46-50  26-58  9  72  4-97  12-29  100-06  2-272 

These  results  correspond  with  a  mixture  of  one  molecule  of  natrolite 
with  two  of  scolecite,  namely, 

Na2Al2Si30io,2H20  +  2(UaAl2Si30io,3H20). 
Mesolite  is,  however,  a  double  salt,  and  not  an  isomorphous  mixture  of 
natrolite  and  scolecite,  as  is  indicated  by  the  fact  that  it  is  triclinic, 
whilst  the  latter  are  both  monoclinic,  and  the  interfacial  angles  do 
not  lie  between  the  corresponding  angles  of  natrolite  and  scolecite  ;  this 
conclusion  is  also  borne  out  by  the  optical  characters.  L.  J.  S. 

Beryl  from  the  Pegmatites  of  Madagascar.  Louis  Duparc, 
M.  WuNDER,  and  R.  Sabot  (Bull.  Soc./ran^.  Min.,  1910,  33,  53—67). 
— A  description  is  given  of  crystals  of  rose-pink  and  blue  beryl 
collected  at  various  places  in  the  neighbourhood  of  Antsirabe  (Abstr., 
this  vol.,  ii,  210).  Rose-pink  crystals  of  short,  prismatic  habit,  and 
D  2*72,  from  Tsilaisina  gave  on  analysis  : 

SiOa.       AlgOy.      GIO.       MuO.      Li^O.    NejO.     KjO.     H,0.       Total. 
64-76       18-14       13-76       0-003       0-04       0-73       0*15       2*24       99*823 

L.  J.  S. 
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Pilolite  from  China.  G.  Stafford  "Whitby  {Min.  Mag.,  1910, 
16,  294— 298).— Thin,  flexible  sheets  of  "  mountain  leather "  are 
found  in  rock-crevices  at  several  places  in  the  west  of  the  province  of 
Siichwan,  near  the  Yunnan  border.  It  is  white  and  felt-like,  and 
under  the  microscope  is  seen  to  consist  of  fine,  interlaced  fibres  with 
a  refractive  index  of  about  1*5  and  straight  extinction.  The  material 
does  not  lose  water  in  a  vacuum-desiccator,  but  at  100°  there  is  a  loss 
of  6-06%,  this  amount  being  re-absorbed  from  moist  air.  Before  the 
blowpipe,  the  mineral  contracts  and  fuses.     Analysis  gave  : 


SiOj. 

AUOj. 

FeO. 

MnO. 

MgO. 

HoO. 

Total. 

54-94 

14-83 

0-55 

trace 

10-94 

18-1-2 

99-38 

MgO. 

K2O. 

N»20. 

CO2. 

H.2O. 

Total.    Si..gr. 

6S5 

0-60 

1-79 

1-47 

114 

99S1      28S 

— 

0-11 

08-.> 

— 

114 

100-41      -2 -703 

corresponding  with  the  formula  A1.2Si20-,2MgSi.205,7H.,0. 

The  mineral  is  thus  quite  distinct  from  amphibole-asbestos  and 
-erpentine-asbestos.  L.  J.  S. 

Dyke  Rocks  in  Northumberland.  Mary  Kixgdox  Heslop  and 
JoHX  Armstrong  Smythe  {Qiuirt.  Journ.  Geol.  Soc.,  1910,66,  1 — 18). — 
The  rock  of  the  Crookdene  dyke  is  a  fine-grained  basalt  (anal.  I) 
composed  of  felspar,  augite,  and  grains  of  iron  oxide  3  in  it  are  large 
inclusions  of  felspar  aggregates  (anal.  II,  anorthite),  which  have 
evidently  been  brought  up  with  the  magma. 

SiOj.  TiOo.  AI2O3.  FeoOj.  FeO.  MnO.  CaO. 
I.  51S1  lOa  14-55  —  9-02  047  11-61 
II.  45-88     004     34-31      0-83       —         —       18-28 

L.  J.  S. 

Crystallisation  of  a  Basaltic  Magma  from  the  Standpoint 
of  Physical  Chemistry.  Clarence  N.  Fen.ser  (Amer.  J.  Set., 
1910,  [iv],  29,  217 — 234). — If  no  chemical  change  takes  place  within 
the  mass  from  the  time  that  the  initial  crystals  appear  until  solidifi- 
cation is  complete,  the  progress  of  cry.stallisation  may  be  anticipated 
to  be  very  regular.  Each  compound  present  has  its  temperature 
of  solidification  depressed  according  to  the  number  of  molecules  of 
other  substances  present.  The  first  mineral'which  separates  is  that 
present  in  greatest  excess  over  the  eutectic  ratio ;  it  is  then  joined 
by  a  second,  and  the  composition  of  the  solution  approaches  the 
eutectic  ratio  when  it  solidifies  in  the  appropriate  proportions.  If, 
however,  there  is  a  sudden  chill  at  any  stage  of  the  process,  the 
great  viscosity  prevents  further  crystallisation  and  a  glass  is  formed. 
These  deductions  from  the  principles  of  chemical  equilibrium  are 
shown  to  be  valid  by  an  investigation  of  the  Watchung  basalt,  the 
three  principal  components  of  which,  diopside,  plagioclase,  and 
magnetite,  appear  to  be  present  in  approximately  the  eutectic 
ratio. 

Annfher  phenomenon  observed  iu  these  basalts  is  the  partial 
ifxrj.tion  of  olivine,  which  separates  out  at  an  early  stage  of 
crystallisation,  and  is  partly  or  completely  redissolved  at  a  later 
■^8*-  This  may  be  due,  in  part  at  least,  to  displacement  of  the 
equilibrium  as  the  temperature  and  pressure  alter.  G.  S. 
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Minerals  from  the  Radauthal,  Harz.  Johannes  Fromme 
{Tach.  Min.  Mitt.,  1909,  28,  ^Qo—^29>).—Greenockite  forms  a  thin, 
yellow  dusting  on  calcite  in  association  with  prehnite,  blende,  etc.,  on 
the  Radauberg. 

Nephritoid  (anal.  I),  a  compact,  pale  greyish-green  mineral, 
resembling  nephrite  in  appearance,  forms  a  vein  in  weathered 
harzburgite.  It  differs  from  true  nephrite  in  having  a  parallel 
arrangement  of  its  fibres  (as  seen  under  the  microscope)  instead  of 
a  matted  arrangement ;  it  may  thus  be  considered  to  be  a  compact 
actinolite. 

Rhodonite  (II)  occurs  as  amygdaloidal  masses  embedded  in  the 
gabbro ;  it  is  granular  with  a  rose-red  colour,  and  is  associated  with 
manganiferous  garnet,  tourmaline,  pyrrhotite,  etc. 

Axinite  (III)  occurs  as  thin,  platy  crystals,  with  a  pale  greenish- 
grey  or  sometimes  bluish  colour,  associated  with  quartz,  prehnite,  and 
delessite  in  pegmatite.  Analysis  proves  it  to  be  a  mangan-axinite,  with 
the  formula  HMnCagBAlgSi^O^g. 

Datolite  (IV),  granular,  from  gabbro ;  formula,  Ca(B,Al)0II(Si04). 

Apophyllite  (V) :  small  crystals  occurring  with  prehnite,  calcite,  and 
quartz  in  pegmatite.  When  heated,  the  mineral  gives  off  ammonia. 
The  alumina  shown  in  the  analysis  is  not  due  to  the  presence  of 
impurity.    Formula  :  KgHgSigO^i  -f-  4Ca2HgSi30j^, 

Mesolite  (VI) :  a  white,  fibrous  zeolite,  occurring  with  stilbite, 
laumontite,  analcite,  apophyllite,  and  calcite.  The  analysis  corre- 
sponds with  1  molecule  of  scolecite  +  1*6  molecules  of  natrolite,  but 
the  bases  are  slightly  in  excess. 

Orthite  (VII)  :  several  well-developed  crystals  have  been  found  in 
the  pegmatite.     Full  details  of  the  method  of  analysis  are  given  : 

SiO..  AI2O3.  FeA-  FeO.  MnO.    CaO.  MgO.    KgO.  Xa.p.  H.p.  Total.  Sp.  gr. 


I.  56-22     0-51  0-49  5-67  trace  17 

II.  48-24     0-46  —  0-95  33-41  14 

III.  41-73  17-08  1-87  1-35  11-54  18 

IV.  37-65     1-18  _  —      _  34 
V.  52-15     1-78  0-02  —       —  24 

VI.  45-63  -26-60  _  —      —  5 

VII.  31-90  14-18  5-35  11-6);'  trace  8 


33  15-71  —  —  2-95    98 

18  2-42  —  —  —     99 

65  0-34  —  —  1-81  100 

91  —  —  —  5-90  100 

16  0-24  4-02  0-73  16-57  100 

-20  0-40  0-90  9-67  11  95  100 

0-31  1-19  1-36  2-87  100 


2-986 
3-387 
67*  3-313 
43t  2-951 
15+  2-364 
35  2-279 
30§  3-706 


*  Including  B2O3,  6-30.  ■\  Including  B0O3,  20-79. 

X  Including  F,  0-29  ;  (NHJaO,  0-19. 

§  Including  Y0O3,  021  ;  Ce.f).i,  11  23  ;  (Nd,Pr,La)203,  1073  ;  GIO,  0-42. 

L.  J.  S. 

Manganese  Minerals  from  Veitsch,  Styria.  Adolf  Hofmann 
and  Fkantisek  Slavik  {Bull.  Intern.  Acad.  Set.  Boheine,  1909,  Reprint 
10  pp.)- — The  deposits  of  manganese  ore  at  Veitsch  occur  in  crevices 
in  Silurian  limestones,  and  were  formerly  extensively  mined.  The 
ore  consists  mainly  of  rhodochrosite,  together  with  rhodonite  and 
friedelite,  and,  in  smaller  quantities,  garnet,  manganophyllite, 
neotocite,  manganiferous  calcite,  and  an  emerald-green  chrome-mica. 
The  granular  admixtures  of  those  minerals  are  of  the  nature  of 
rocks. 

Friedelite  occurs  in  considerable  quantity  as  veins  and  pockets  in 
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the  rhodochrosite,  or  as  a  granular  rock  intermixed  with  the  other 
minerals.  It  is  granular  to  lamellar  in  texture,  with  a  pale  yellowish- 
brown  to  chestnut-brown  colour >  rhombohedral  crystals  are  rare; 
D  3-067.  Optically,  it  is  uniaxial  or  biaxial  (2E  =  20 i°).  Analyses 
by  F.  Kovar  gave  (I)  for  pure  brown  cleavage  flakes ;  and  (II)  for  the 
finely  granular,  reddish  material. 

Total  (less 
Si02.         MnO.         FeO.        CaO.        MgO.       HoO.         CL        0  for  CI). 
I.     33-29        56-94        trace        0-76        0-64        8-"08         1-16        100-61 
II.     32-87        56-11  ,,  1-68        1-53        7-91         OS?         100-38 

Of  the  water,  3-56%  is  lost  in  the  desiccator,  the  remainder  only  on 
ignition.  Analysis  I  corresponds  with  the  formula  (H,Cl)gR.Si.02,, 
and  II  with  (H,Cl)sRgSi5022.  The  differences  between  these  and  the 
usually  accepted  formula  of  friedelite  is  perhaps  due  to  a  slight 
alteration  of  the  mineral.  L.  J.  S. 

The  Ancient  Lavas  in  the  Neighbourhood  of  Cracow. 
Z.  RozEs  {Bull  Acad.  Sci.  Cracow,  1909,  801— 859).— In  a  petro- 
graphical  description,  with  several  rock  analyses,  the  following 
mineral  analyses  are  also  given.  (I)  Biotite,  isolated  from  the 
porphyry  of  Zalas  ;  (II)  hypersthene,  JFrom  the  hypersthene-diabase 
of  Niedzwiedzia  Gora ;  (III)  a  green,  earthy  alteration  product 
(showing  under  the  microscope  a  fibrous  structure),  occurring  in 
cavities  of  the  melaphyre  of  Mirow.  (IV)  white,  spherical  masses 
with  fibrous  .structure,  occurring  in  cavities  of  the  melaphyre  of 
Rudno  ;  this  appear-s  to  be  allied  to  pilolite. 


HjO        H-jO 

SiOa- 

TiOj. 

AloOj. 

Fe-jOa- 

FeO. 

MnO. 

CaO. 

MgO. 

K./). 

NajO.  (<:110*).  (>110'').  ToUl. 

I. 

8T-6«> 

3-92 

17  67 

18-41 



0-36 

2-68 

6-93 

6-53 

1-97          —         1-60    101-49* 

II. 

45»-49 

2-2-2 

136 

3-58 

20-71 

109 

6-26 

14  47 

015 

0-45        015        055    100-48 

III. 

49-58 

0  37 

908 

10  53 

0-46 

trace 

trace 

7-24 

n.d. 

n.d.      11-53       8-68      97-47 

IV. 

48-71 

nil 

6-40 

2-93 

018 

0-14 

1-61 

1617 

0-27 

211      12-88        839      9979 

Including  insoluble  in  HCl,  3-76. 


L.  J.  S. 


Meteoric  Stone  from  Simondium,  Cape  Colony.  George  T, 
Prior  {Min.  Mag.,  1910,  15,  312— 314).— Two  "boulders"  were 
found  in  gravel  at  a  foot  beneath  the  surface.  The  much  rusted 
material  consists  mainly  of  enstatite,  olivine,  and  plagioclase-felspar, 
with  magnetite,  nodules  of  troilite,  and  particles  of  nickel-iron.  The 
chaiacters  are  those  of  the  howardite  group  of  Brezina,  and  they 
approach  those  of  terrestrial  basalts ;  but  the  fact  that  no  basaltic 
rocks  occur  in  the  neighbourhood  of  the  find  adds  support  to  the 
meteoric  origin  of  the  masses.     Analysis  of  the  olivine  gave  : 


SiOj. 

Fe,03. 

FeO. 

MgO. 

H.p. 

Total. 

89-22 

2-59 

8-26 

48-79 

0-47 

99-33 

L.  J.  S. 

Angra  dos  Reis  Meteorite.  Krnst  Ludwig  and  Gustav 
is^HERMAK  {Tsdi.  Min.  Mitt.,  190U,  28,  1 10— 1 14).— This  meteoric 
»toue  consists  of  augite  (92-89^,),  olivine  (5-55%),  pyrrhotite  (1-26%), 
opaque,  glassy  particles,    and  grains  of  apatite   (0-30%).     W.    Wahl 
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has  recently  pointed  out  that  the  augite  strikingly  resembles  in  its 
optical  characters  the  titaniferous  augite  of  certain  basaltic  rocks. 
A  determination  of  the  titanium  dioxide  in  the  stone  gave  2 "39%, 
and  of  phosphoric  oxide,  0"13%.  The  analysis  published  in  1887 
(in  which  the  titanium  was  overlooked)  therefore  requires  correction 
(I).  Under  II  is  given  the  calculated  composition  of  the  augite ;  the 
composition  of  this  is  expressed  as  a  mixture  of  the  molecules  : 
SigMgCaOg,  Si2FeCa06,  SiA)2CaOfi,  TiAlaCaOg,  and  SigFeNaOg. 

SiOo.    TiOa.    P2O5.  AI2O3.  Fe^Og.  FeO.  MgO.     CaO.    NagO.    K2O.    Fe.        S.         Cr.       Total. 

I.  43-94      2-39      0-13      8  73     0-31      8-28    10-05      24-51      0-26     0-19     0-81      045      trace      100-05 

II.  45-28     2-57       —       9-40      0-33      7-48      9-63      24-83     028     0-20       —         —         _        100-00 

L.  J.  S. 


Physiological    Chemistry. 


Influence  of  Temperature  on  Vital  Processes.  Aristides 
Kanitz  (Zeitsch.  physikal.  Chem.,  1910,  70,  198 — 205.  Compare 
Zeitsch.  Elektrochem.,  1907,  13,  707). — Further  instances  are  cited  in 
Avhich  the  rule,  applicable  to  chemical  changes,  that  the  velocity  is 
doubled  or  trebled  for  a  rise  of  temperature  of  10°,  has  been  shown 
to  be  applicable  also  to  vital  processes.  Moreover,  from  the  data  of 
Nageli,  Czapek,  Bach,  and  other  botanists,  it  is  shown  that  the  same 
rule  holds  within  certain  limits  for  the  rotation  of  protoplasm,  and 
for  the  geotropic  phenomena  of  plants.  In  most  of  the  cases  cited, 
the  temperature-coefficient  is  much  greater  in  the  neighbourhood  of  0°. 

G.  S. 


Eflfect  of  Oxygen  Inhalation  on  Muscular  Exertion. 
Leonard  E.  Hill  and  James  Mackenzie  {Proc.  physiol.  Soc,  1909, 
xxxiii — xxxv ;  J.  Physiol.,  39). — Further  experiments  on  athletic 
exercises  which  the  authors  consider  demonstrate  the  beneficial  effect 
of  oxygen  inhalation.  W.  D.  H. 

The  Alveolar  Carbon  Dioxide  Pressure  in  Disease.  Mabel 
PuREFOY  Fitzgerald  (/.  Path.  Bad.,  1910,  14,  328 — 343). — During 
rest,  the  carbon  dioxide  pressure  in  the  alveoli  is  normal  or  nearly 
so  in  various  forms  of  anaemia,  and  in  most  diseases  of  the  circu- 
latory and  respiratory  organs.  In  congenital  heart  disease  it  is 
lower.  There  is  thus  at  rest  an  adaptation  to  the  altered  conditions. 
At  a  high  altitude  such  an  adaptation  does  not  succeed,  and  in  carbon 
monoxide  poisoning  there  is  insufficient  time  for  the  adaptation  to 
take  place.  W.  D.  H. 

The  Oxygen  Capacity  of  the  Blood  after  Haemorrhage. 
C.  Gordon  Douglas  {J.  Physiol.,  1910,  39,  453— 460).— The  parallel 
relatioushipof  colour  and  oxygen  capacity  of  the  blood  is  not  materially 
disturbed    during    regeneration    following    repeated    hflemorrhage    in 
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rabbits.  This  supports  the  theory  that  there  is  only  one  kind  of 
hjemoglobin,  or,  at  least,  that  hsematin  is  identical  in  all  varieties  of 
haemoglobin.  In  the  shed  blood  of  such  rabbits  there  is  a  rapid 
disappearance  of  oxygen  and  output  of  carbon  dioxide. 

W.  D.  H. 


A  Method  for   Determining  the  Alkalinity  of  the   Blood. 

Arthur  E.  Boycott  and  R.  A.  Chisolm  {Bio-Chem.  J.,  1910,  5,  23 — 31). 
— The  determination  of  the  alkalinity  of  the  blood  by  titration  with 
acids  and  use  of  the  ordinary  indicators  is  very  uncertain,  because  of 
the  lack  of  sharpness  of  the  end-point  in  the  presence  of  proteins.  A 
more  precise  method  has  been  worked  out,  which  depends  on  the 
appearance  of  a  flocculent  precipitate  when  a  definite  amount  of  acid 
is  added  to  a  solution  containing  a  measured  quantity  of  blood.  A 
series  of  small  tubes  are  prepared  containing  quantities  of  iV/1000- 
sulph\iric  acid,  rising  by  O'l  c.c.  from  0"0  to  1'2  cc,  the  volume  in  each 
case  being  made  up  to  2  c.c.  with  distilled  water.  A  drop  (0"02  c.c.) 
of  blood  is  then  added  to  each  tube,  the  contents  well  mixed,  and  the 
tubes  placed  in  a  water-bath  at  45°  for  one  hour.  "With  average 
human  blood  the  tubes  containing  the  smaller  amounts  of  acid  show  a 
slight  opalescence,  but  a  coarse,  flocculent  precipitate  makes  its 
appearance  when  the  tubes  containing  0'7 — 0*9  c.c.  of  acid  are  reached. 
The  appearance  of  this  precipitate  is  considered  to  indicate  the 
neutralisation  point. 

Tbe  reaction  is  given  equally  well  by  fresh,  defibrit)ated,  oxalated 
or  citrated  blood,  and  by  red  corpuscles  washed  many  times  with  salt 
solution.  It  is  not  given  by  citrated  or  oxalated  pla.«ma,  by  sei'um,  or 
by  a  solution  of  fibrin.  It  is  supposed  that  the  precipitate  consists  of 
the  nucleo-protein  of  red  cells.  H.  M.  D. 

Transfusion.  Arthur  E.  Boycott  and  C.  Gordon  Douglas  (J. 
.  ulh.  Bad.,  1910,  14,  294— 327).— The  mechanism  by  which  a  rabbit 
trained  by  transfusion  disposes  of  foreign  corpuscles  at  the  rate  of 
1  to  2  grams  of  haemoglobin  a  day  does  not  differ  qualitatively  from 
that  by  means  of  which  the  normal  animal  destroys  an  unknown,  but 
much  smaller,  quantity  of  its  own  "  effete  "  red  cells.  Presumably  they 
are  broken  up  in  the  spleen,  where  much  of  the  iron  remains  ;  the  iron- 
free  pigment  appeai-s  as  urobilin  in  the  urine.  Possibly  bile  pigment 
is  an  intermediate  stage  in  the  formation  of  this  pigment.  There 
appears  to  be  no  direct  haemolysis  in  the  circulation.  W.  D.  H. 

The  Pate  of  Hen's  Corpuscles  when  Injected  Intravenously 
in  Rabbits.  J.  P.  McGowan  (/.  Path.  Bad.,  1910,  14,  379—394).— 
The  washed  red  corpuscles  of  the  hen  when  injected  intravenously  into 
a  rabbit,  the  serum  of  which  lyses  them  in  vitro,  are  rapidly  dissolved 
in  the  circulat  ing  plasma  without  the  intervention  of  phagocy to.sis.  The 
complement  i.s  probably  free  in  the  plasma.  Further,  when  they  are 
80  injected,  especially  when  the  serum  is  not  lytic,  they  tend  rapidly  to 
accumulate  in  the  liver,  disappearing  meanwhile  from  the  blood  and 
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spleen.      This  and  other  considerations  suggest  that  the  liver  is  the 
seat  of  formation  of  the  immune  substance.  W.  D.  H. 

The  Equilibrium  between  Varying  Concentrations  of 
Acids  and  Alkalis  and  the  Proteins  of  the  Serum  and 
other  Colloids :  The  Nature  of  Colloidal  Reaction  or  Adsorp- 
tion. Benjamin  Moore  and  A.  Douglas  Bigland  [Bio-Chem.  J.,  1910, 
5,  32 — 78). — A  dialytic  method  of  determining  the  equilibria  between 
serum  proteins  and  acids  or  alkalis  is  described,  in  which  a  definite 
quantity  of  standard  acid  or  alkali  is  added  to  a  known  volume  of 
serum  contained  in  a  parchment  dialysis  tube  immersed  in  a  measured 
volume  of  water.  After  a  suflficient  time-interval  has  elapsed  for  the 
attainment  of  equilibrium,  a  known  volume  of  the  outer  liquid  is 
titrated.  Since  the  concentration  of  free  acid  or  alkali  within  and 
without  the  dialyser  is  the  same,  the  amount  of  acid  combined  with 
protein  can  be  calculated. 

The  experimental  results  indicate  that  the  amount  of  acid  or  alkali 
united  with  the  protein  increases  with  the  concentration  of  the  total 
acid  or  alkali,  and  that  a  maximum  is  reached  in  both  cases.  This 
maximum  is  reached  when  the  concentration  of  the  acid  or  alkali  is 
about  0-006  to  O'OOTiV^.  The  amount  of  acid  combined  with  the 
protein  is  approximately  twice  that  of  the  combined  alkali.  If  the 
osmotic  equivalent  of  the  serum  proteins  is  taken  as  40,000,  the 
experimental  data  indicate  that  each  solution  aggregate  of  protein  can 
unite  with  about  60  molecules  of  acid  or  30  molecules  of  alkali. 
The  interval  between  the  limits  of  the  combining  power  of  protein  for 
acid  and  alkali  corresponds  approximately  with  the  total  amounts  of 
crystalloid  contained  in  the  plasma,  and  this  is  supposed  to  afford 
evidence  of  a  labile  union  between  crystalloids  and  serum  proteins. 

In  the  second  part  of  the  paper  the  nature  of  the  equilibrium 
between  colloids  and  crystalloids  is  discussed.  Although  the 
phenomena  met  with  in  connexion  with  such  equilibrium  conditions 
exhibit  characteristics  which  are  supposed  to  be  typical  of  adsorption 
phenomena,  the  authors  consider  that  chemical  affinity  between  the 
colloids  and  crystalloids  plays  a  very  considerable  part.       H.  M.  D. 

Serological  Studies  with  the  Help  of  the  Optical  Method- 
IV.  Emil  Abderhalden  and  Ludwig  Pincussohn  {Zeitsch.  jyhysioL 
Ghem.,  1910,  64,  100 — 109). — After  the  parenteral  administration  of 
protein  or  peptone,  the  blood-plasma  of  the  dog  contains  an  enzyme 
capable  of  cleaving  protein  material  which  is  not  specific.  Thus,  if 
gelatin  is  injected,  the  enzyme  breaks  up,  not  only  gelatin  or  gelatin- 
peptone,  but  also  silk  peptone.  The  similar  administration  of  fat  or 
carbohydrate  does  not  give  rise  to  the  origin  of  peptolytic  enzymes. 
In  the  case  of  injection  of  silk-peptone,  the  property  of  the  blood 
disappears  in  about  three  weeks.  No  anaphylaxis  was  observed.  In 
accordance  with  the  known  fact  that  overfeeding  on  protein  is  followed 
by  the  absorption  of  unchanged  protein,  it  was  found  that  overfeeding 
on  eggs  produced  the  development  in  the  blood  of  a  peptolytic  enzyme. 
After  this  injection  of  silk  peptone,  the  dialysate  of  the  serum  gives 
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in  intense  biuret  reaction.     The  activity  of  the  enzymes  was  detected 
throughout  by  the  optical  method.  W.  D.  H. 

Serological  Studies  by  the  Help  of  the  Optical  Method.  V. 
Emil  Abderhaldek  and  K.  B.  Immisch.  VI.  E.  Abderhalden  and 
A.  Israel,  VII.  E.  Abderhalden  and  J.  G.  Sleeswyk.  VIII.  E. 
Abderhalden  and  Carl  Brahm.  IX.  E.  Abderhalden  and  Ludwig 
FiiicvssoB.s{Zeitsch.physiol.  C/tem.,  1910,  64,  423—425,  426,  427—428, 
4-J9— 432,  433— 435).— v.,  VI.,  and  VII.— These  papers  give  further 
details  concerning  the  non-specificity  of  the  enzymes  which  appear  in 
the  blood  as  the  result  of  the  parenteral  administration  of  proteins 
and  peptones.     Normal  blood  contains  no  such  enzymes. 

VIII. — After  the  similar  parenteral  administration  of  carbohydrates 
(starch,  sucrose,  lactose),  enzymes  develop  in  the  blood  which  are 
capable  of  hydrolysiug  these  carbohydrates. 

IX. — Parenteral  administration  of  iodised  peptone  does  not  give  rise 
to  enzymes  in  the  blood  capable  of  cleaving  either  ordinary  or  iodised 
peptone.  In  contradistinction  to  the  dog,  normal  guinea  pig's  blood 
already  contains  enzymes  capable  of  cleaving  peptone.        W.  D.  H. 

The  Rate  of  Inactivation  of  the  Precipitable  Substance  by 
Alkalis.  W.  A.  Schmidt  {Biochem.  Zeitsch.,  1910,  24,  45— 52) —It 
was  found  that  relatively  small  concentrations  of  sodium  hydroxide 
are  sufficient  to  destroy  horse -serum  proteins  in  such  a  way  that  they 
no  longer  give  the  biological  precipitin  reaction ;  iV/40-alkali,  for 
e.xample,  can  destroy  the  reaction  if  kept  with  the  serum  at  room 
temperature  for  seven  hours.  Compared  with  the  alkali  hydroxides, 
the  action  of  sodium  carbonate  or  of  ammonia  is  very  small. 

S.  B.  S. 

Influence  of  Temperature  on  the  Decomposition  of  "  Anti-" 
Substances  (Agglutinins).  Thorvald  Madsen  and  Ost.  Streno 
{Zeitsch.  physikcU.  Ckem.,  1909,  70,  263— 276).— The  measurements 
were  made  by  methods  described  in  previous  papers.  Sera  containing 
coli  and  typhus  agglutinins,  obtained  from  goats  and  rabbits  rendered 
immune  by  injection  of  coli  and  typhus  cultures,  were  used. 

The  rate  of  loss  of  activity  on  heating  of  coli  agglutinin  from  goats 
is  in  most  cases  represented  by  the  unimolecular  formula,  and  the  same 
holds  in  some  cases  for  the  coli  agglutinin  from  rabbits.  Usually, 
however,  the  decomposition  of  coli  agglutinin  from  rabbits,  and  typhu.s 
agglutinin  from  goats  and  rabbits,  does  not  follow  the  unimolecular 
formula,  being  much  slower  towards  the  end  of  the  reaction  than  the 
law  requires.  The  rate  of  loss  of  activity  of  coli  agglutinin  in  normal 
goat'B  serum  follows  the  unimolecular  formula.  The  rate  of  the 
reaction  is  retarded  by  diluting  the  agglutinin.  Most  of  the  experi- 
ments were  made  in  the  neighbourhood  of  70=*. 

The  dependence  of  the  rate  of  loss  of  activity  on  the  temperature 

hw  been  investigated  at  different  temperatures   between  70-3°  and 

74 •8*',  and  is  satisfactorily  represented  by  the   Arrhenius   formula  : 

,  ^og,{KJK^)^n/^,{T^-l\)/T^T^     The  value  of  fi  for  coli  agglutinin 

I  from  goats  amounted  in  two  experiment.s  to  106,500  and  93,400  ;  for 

the  same  agglutinin  from  rabbits,  to  109,600.  G.  S. 
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Composition  of  the  Egg  in  Relation  to  Biological  Questions. 
I.  Dextrose  in  the  Egg  :  Its  Condition  in  the  White  and  in  the 
Yolk.  YiNCENzo  DiAMARE  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1909, 
[iii],  16,  319 — 331). — After  discussing  the  literature  concerning  the 
occurrence  of  dextrose  in  the  egg,  the  author  describes  his  own 
experiments,  which  show  that  the  greater  part  of  the  dextrose  of 
the  white,  and  the  whole  of  that  of  the  yolk,  of  hen's  eggs  is  present 
in  the  free  state.  The  existence  in  the  egg  of  a  diastatic  enzyme 
(compare  Miiller  and  Masuyama,  Abstr.,  1900,  ii,  420  ;  Eoger,  /. 
Physiol.  Path,  gen.,  1908,  797 — 804)  is  confirmed,  the  enzyme  being 
isolated  and  its  action  on  starch  examined.  T.  H.  P. 

The  Action  of  Radium  Emanations  on  the  Development  of 
Animal  Eggs.  Oscar  Hertwig  (Sitzungsber.  K.  Akad.  Wiss.,  Berlin, 
1910,  221 — 233). — Exposure  of  frogs'  eggs  to  radium  emanations 
leads  after  a  variable  period  (depending  on  length  of  exposure,  stage 
the  egg  had  already  reached,  and  other  factors)  to  pathological  changes, 
which  lead  in  the  early  stages  to  destruction  of  the  Qgg,  or  to  the 
development  of  "monsters."  Exposure  of  the  spermatozoa  of  frog 
and  sea-urchin  to  radium  rays  does  not  prevent  them  fertilising  the 
ovum,  but,  later  on,  pathological  changes  in  the  embryos  are  seen  of  a 
similar  kind.  W.  D.  H. 

Nature  of  the  Stimulus  Leading  to  Development  of  the 
Animal  Egg.  Jacques  Loeb  {Zeitsch.  physikal.  Chem,  1910,  70, 
220 — 229). — A  brief  account  of  the  author's  well-known  work  on 
parthenogenesis.  It  is  suggested  that  in  the  resting  unfertilised  egg. 
more  particularly  near  the  surface,  there  is  a  solid  substance,  the 
swelling  or  dissolving  of  which  constitutes  the  stimulus  to  develop- 
ment. In  many,  but  probably  not  in  all,  cases  this  solution  phenomenon 
is  accompanied  by  membrane  formation.  To  the  question  as  to  how 
the  swelling  or  dissolving  of  this  substance  starts  the  development  of 
the  egg,  no  definite  answer  can  at  present  be  given.  G.  S. 

Alkalinity  of  Saliva.  Ragnar  Berg  {Zeitsch.  physiol.  Chem.,  1910, 
64,  67 — 72). — Polemical.  Rose's  method  for  estimating  the  alkalinity 
of  saliva  is  defended  against  the  criticisms  of  Molen  and  Offringa 
{Biochem.  Zeitsch.,  1909,  15,  350).  The  alkalinity  is  due  to  diphos- 
phates (I/IO),  hydrogen  carbonates  (2/10),  and  organic  bases  (7/10). 
These  can  only  be  accurately  estimated  if  litmus  is  used  as  indicator. 
Metjiyl-orange  is  wholly  unsuitable,  and  gives  results  which  are  too 
small,  and  which  are  not  concordant.  W.  D.  H. 

Physiology  of  Digestion  in  New-Born  Infants.  Jussdf 
Ibrahim  {Zeitsch.  physiol.  Chem.,  1910,  64,  95 — 99). — The  gastric  juice 
of  new-born  infants  contains  a  lipase  which  acts  energetically  on 
finely  emulsified  fats.  The  act  of  sucking  calls  forth  saliva  secretion 
reflexly  in  the  first  days  of  life,  and  this  saliva  contains  a  diastatic 
enzyme  which  in  activity  differs  but  little  from  that  secreted  later  in 
life  ;  it,  however,  contains  no  potassium  thiocyanate,  and  probably  no 
maltase.  W.  D.  H. 
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Effect  of  Castration  on  Metabolism.  Francis  H.  McCrudden 
(/.  Biol.  Chem.,  1910,  7,  185— 198).— Experiments  on  dogs  do  not 
confirm  the  view  generally  held  that  castration  is  followed  by  a  general 
retention  of  material,  especially  in  the  mineral  constituents  of  the 
body.  The  results  show  a  general  tendency  in  the  opposite  direction. 
This  also  is  an  argument  against  the  view  that  osteomalacia  is  a 
disease  of  the  ovaries.  W.  D.  H. 

Cardiac  Metabolism  of  Alcohol.  Philip  Hamill  (/.  Physiol., 
1910,  39,  476—484). — A  method  of  estimating  alcohol  in  dilute 
solutions  is  described.  It  depends  on  the  fact  that  in  the  presence  of 
a  moderate  concentration  of  sulphuric  acid  and  slighb  excess  of 
chromic  acid,  alcohol  is  oxidised  quantitatively  to  acetic  acid  and  no 
further.  If  isolated  rabbits'  hearts  are  perfused  by  Locke's  method, 
the  addition  of  a  small  amount  of  alcohol  to  the  perfusing  fluid 
improves  the  beat,  and  the  alcohol  disappears  (32  to  44%  in  different 
experiments).  There  is,  therefore,  ground  for  believing  that  the 
heart  is  capable  of  using  alcohol  within  certain  limits.  W.  D.  H. 

The  Influence  of  Lecithin  on  Metabolism.  S.  Yoshimoto 
{Zeitsch.  physiol.  Chem.,  1910,  64,  464— 478).— Slowtzoff  has  shown 
that  lecithin  in  man  causes  a  retention  uf  nitrogen  and  phosphorus. 
The  present  experiments  on  a  dog  with  commercial  preparations 
of  lecithin  confirm  these  results.  W.  D.  H. 

The  Catabolism  of  Amino-acids  in  the  Organism.  Leopold 
Flatow  {Zeitsch.  physiol.  Chem.,  1910,  64,  367 — 392). — In  the  rabbit, 
o-tyrosine  and  o-hydroxyphenylpyruvic  acid  are  broken  down  into 
o-hydroxyphenylacetic  acid.  The  lactone  of  o-hydroxyphenylpyruvic 
acid  is  not  split,  but  unites  with  glycuronic  acid.  The  corresponding 
meta-compounds  lead  to  the  formation  of  m-hydroxyphenylacetic  acid. 
By  feeding  on  yn-tyrosine,  m-hydroxyphenylpyruvic  acid  is  directly 
detectable  in  the  urine.  Feeding  on  the  hitherto  unknown  m-chloro- 
phenylalanine  leads  to  the  abundant  appearance  of  7/i-chlorophenyl- 
pyruvic  acid  in  the  urine  ;  7n-chlorophenyl-lactic  acid  is  not  oxidised  in 
the  body  to  7rt-chlorophenylpyruvic  acid.  The  hitherto  unknown 
furylalanine  leads  to  the  formation  of  what  is  probably  furylpyruvic 
acid.  In  the  urine  of  a  case  of  alcaptonuria,  neither  quinol pyruvic 
acid  nor  a  ketonic  acid  could  be  detected. 

The  lactimide  of  va-chloroabetizoylaminocinnamicacid, 


CeH,Cl-CH:c4"^^p^, 


IS  obtained  by  the  condensation  of  m-chlorobenzaldehyde  with  hippuric 
acid  in  presence  of  f>odium  acetate  and  acetic  anhydride  ;  on  alkaline 
hydrolysis  it  yields  m-cMoroa-beiizoylaminocinnamic  acid,  which  was 
not  further  investigated,  but  converted  by  treatment  with  sodium 
amalgam  into  btnioyl-mc/Uorophenylulaniiie,  which  crystallises  in 
prisms  terminated  by  pyramids,  m.  p.  174°  By  treatment  with 
hydrochloric  acid,  this  is  resolved  into  m-cfdorophenylalanine,  crystal- 
liaing  in  colourless  needles,  m.  p.  234°. 

By  a  similar  series  of  reactions,  the  lactimide  of  benzoylaminofuryl- 
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acrylic  acid,  C40H3'CHIC<^  I  ,  yellow  needles,  m.  p.   170°,  and 

benzoyl furylalanitie,  C40H3-CH-CH(NHBz)-C02H,  prisms,  m.  p.  163°, 
were  obtained.  As  the  benzoyl  derivative  is  resinified  when  treated 
with  acids,  alkaline  hydrolysis  was  employed,  and  furylalanine  was 
eventually  obtained  in  colourless  prisms,  m.  p.  above  240°. 

W.  D.  H. 

The  Nutritive  Value  of  Protein  Cleavage  Products.  XII. 
Emil  Abderhalden  and  Oskar  Frank  {Zeitsch.  physiol.  Chem.,  1910, 
64,  158 — 163). — Two  further  experiments  on  dogs  show  that  these 
animals  can  maintain  their  nitrogenous  equilibrium  on  the  final 
cleavage  products  of  meat ;  in  the  first  case,  hydrolysis  was  brought 
about  by  the  combined  action  of  pepsin,  trypsin,  and  erepsin  for  three 
months  ;  in  the  second  case,  by  the  action  of  sulphuric  acid.  The 
sickness  and  diarrhoea  described  in  earlier  experiments  are  probably 
due  to  traces  of  barium,  and  can  be  avoided  by  carefully  removing 
these.  It  is  also  advantageous  in  experiments  with  the  hydrolytic 
products  obtained  by  acid  to  add  tryptophan,  as  this  substance  is 
altered  by  the  action  of  acid.  W.  D.  H. 

Comparative  Study  of  Protein  Cleavage  in  the  Stomach. 
Arthur  Scheunert  (Festschrift  Otto  Wallach,  1909,  584—630). — The 
anatomical  variations  in  the  stomach,  from  the  simple  stomach  of  the 
carnivore  to  the  many-chambered  stomach  of  the  ruminant  (and 
intermediate  conditions  between  these  extremes  occur  in  the  animal 
kingdom),  are  associated  with  differences  in  digestion.  The  pig  takes 
a  mid  position  between  the  pure  carnivore  and  the  herbivorous  animal. 
In  the  two-chambered  stomach  of  the  hamster,  one  compartment  is 
not  antiseptic,  and  bacterial  cleavage  of  proteins  occurs.  Other 
characteristic  differences  in  various  classes  in  reference  to  the  rate  of 
protein  cleavage  and  other  data  are  noted  in  full.  W.  D.  H. 

Nutritive  Value  of  Blood  Proteins.  T.  Imabuchi  (Zeitsch. 
physiol.  Chem.,  1910,  64, 1 — 9). — Defibrinated  ox-blood  was  coagulated 
by  heat,  dried,  powdered,  and  used  in  metabolic  experiments  on  dogs. 
The  body-weight,  together  with  the  nitrogen  in  urine  and  faeces,  are 
recorded  daily.  About  86%  of  the  nitrogen  administered  was  absorbed, 
as  compared  with  94%  before  and  after  the  use  of  the  dried  blood. 
The  body  during  the  feeding  on  blood  exhibited  a  loss  of  nitrogen. 
The  amount  of  creatinine  secreted  daily  fell  to  about  half  the  normal 
quantity.  W.  D.  H. 

The  Purine  Metabolism  of  the  Monkey.  H.  Gideon  Wells 
{J.  Biol.  Chem.,  1910,  7,  171 — 184).— The  paper  contains  a  useful 
summary  as  to  the  differences  which  have  been  noted  between  animals 
as  regards  the  activity  of  their  tissue  extracts  in  relation  to  purine 
metabolism.  The  monkey  so  far  has  not  been  particularly  studied. 
The  liver  of  Macacus  rhesus  destroys  uric  acid  in  vitro,  but  no  other 
tissue  is  uricolytic.  Man  still  remains  the  only  mammal  whose  tissues 
are  unable  to  destroy  uric  acid  in  vitro.  The  monkey,  however, 
resembles  man  in  that  the  liver  and  no  other  tissue  contains  xantho- 
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oxydase  ;  it  is  also  by  the  same  or  another  oxydase  able  to  convert 
hypoxanthine  with  xanthine.  The  liver  and  other  viscera  contain 
adenase,  guanase,  and  nuclease.  Monkey's  urine  contains  very  little 
purine  nitrogen  ;  uric  acid  was  absent,  except  in  one  case  of  tuberculosis  ; 
allantoin  is  probably  present  in  small  amount.  W.  D.  H. 

Influence  of  the  Removal  of  Fragments  of  the  Intestinal 
Tract  on  the  Character  of  Nitrogen  Metabolism.  II.  The 
Removal  of  the  Small  Intestine.  A.  Carrel,  Gustave  M. 
Meyer,  and  Phcebus  A.  Levent;  (Amer.  J.  Physiol.,  1910,  25, 
439 — 455). — After  the  removal  of  the  greater  part  of  the  small 
intestine  in  dogs,  the  absorption  of  protein  and  of  leucine  is  lessened. 
The  rate  of  assimilation  and  of  ret-ention  of  absorbed  protein  follows, 
however,  a  normal  course.  Comparison  with  animals  after  gastro- 
enterostomy suggests  that  the  stomach  and  not  the  intestines  is  the 
organ  chiefly  concerned  in  protein  assimilation.  W.  D.  H. 

The  Influence  of  Dietary  Alternations  on  the  Types  of 
Intestinal  Flora.  Christian  A.  Herter  and  Arthur  I.  Kendall  {J. 
Biol.  Chem.,  1910,  7,  203 — 236). — lu  kittens  and  monkeys  the  change 
from  a  protein-rich  to  a  sugar  and  milk  diet  is  followed  by  a  change  in 
the  nature  of  the  intestinal  flora,  in  the  putrefactive  products  of  urine 
and  fseces,  and  in  the  clinical  conditions.  The  chief  bacterial  change  is 
the  substitution  of  an  acidophilic  non-proteolysing  type  for  a  strongly 
proteolysing  one.  There  is  a  reduction  in  indole,  scatole,  phenol,  and 
bound  hydrogen  sulphide  in  the  faeces,  and  of  the  indican  and 
aromatic  hydroxy-acids  in  the  urine.  Clinically  there  is  an  improvement 
in  the  animal's  well  being.  Diminution  of  protein  is  only  one  factor, 
increase  of  carbohydrate  is  another.  W.  D.  H, 

The  Relation  betv^een  the  Physical,  Chemical,  and  Elec- 
trical Properties  of  Nerves.  III.  Total  Ash,  Stilphates,  and 
Phosphates.  Nathaniel  H.  Alcock  and  G.  Roche  Lynch  {J. 
Physiol.,  1910,  39,  402 — 410). — The  following  figures  give  percentages 
of  the  original  weight  of  the  horse's  median  and  splenic  nerves. 

Connective 

Median  nerve.  Splenic  nerve.  tissue. 

ToUlash    0-985  0-914  0549 

Sulphates    0011  0-065  0081 

Phosphates 0-768  0-349  0079 

ToUl  sulphur  as  SO^    0  358  0-331  0-260 

Total  phosphorus  as  PO^...         0781  0-404  0130 

1  here  is,  however,  good  reason  to  suppose  that  in  no  case  do  the 
l-ercent'iges  represent  the  amount  of  electrolytes  in  the  original  tissue, 
and  that  the  analysis  is  of  little  assistance  in  the  problem  which  is  to 
be  ultimately  investigated.  W.  D.  H. 

Catalytic  Acceleration  of  the  Absorption  of  Oxygen  by 
Muscle.  T.  Thunbebg  {ZerUr.  Physiol.,  1909,  23,  625—629).— 
Cixpenments  with  the  author's  microre^pirometer  show  that  when 
tinpjy    divided    mu.scle  has  been  treated    with    dilute    ferric    chloride 
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solution  (0'16 — 1'6%),  the  rate  at  which  it  evolves  carbon  dioxide  is 
dimiuished,  the  diminution  being  more  marked  the  greater  the 
concentration  of  the  ferric  chloride.  At  the  same  time  the  absorption 
of  oxygen  is  increased,  except  when  the  most  dilute  solution  (0'16%) 
has  been  employed.  The  substance  which  undergoes  oxidation  can  be 
extracted  with  alcohol.  The  same  behaviour  is  shown  both  by  living 
and  by  dead  muscle,  also  by  egg-yolk  and  by  lecithin  preparations. 

R.  V.  S. 

The  Formation  of  Creatine  in  Muscle  in  Tonus  and 
Rigor.  CoRNELis  A.  Pekelharing  and  C.  J.  C.  van  Hoogenhuyze 
(Zeitsch.  physiol.  Chem.,  1910,  64,  262 — 293). — Creatine  was  estimated 
by  first  converting  it  into  creatinine,  and  then  carrying  out  the 
colorimetric  test.  In  heat  coagulation,  in  rigor  mortis,  in  decerebrate 
rigidity,  and  in  tonus  (as  compared  with  toneless  muscles,  their 
nerves  having  been  divided),  a  chemical  change  occurs  which  leads  to 
an  increase  in  the  amount  of  creatine  in  the  muscle.  The  experiments 
were  performed  on  frogs  and  rabbits.  W.  D,  H. 

The  Action  of  the  Proteins  of  the  Blood  on  the  Isolated 
Mammalian  Heart.  L.  W.  Gorham  and  A.  W.  Morrison  (Amer.  J. 
Physiol.,  1910,  25,  419— 432).— The  blood  proteins  added  to  the 
circulating  fluid,  as  in  Locke's  method,  have  no  favourable  action  such 
as  dextrose  has  in  sustaining  the  beat  of  the  isolated  cat's  heart. 
It  is  not  clear  whether  they  are  injurious.  Fibrinogen  causes  a 
temporary  inhibition ;  on  serum-globulin  the  heart  beats  poorly. 
Serum-albumin  has  no  effect,  and  is  not  used  by  the  heart.  The  other 
two  proteins,  on  the  other  hand,  gradually  diminish  in  the  circulating 
fluid ;  they  are  supposed,  therefore,  to  be  used  in  some  way  by  the 
heart.  VV.  D.  H. 

The  Iron-content  of  the  Liver  after  Feeding  on  Ferratin. 
T.  Imabuchi  {Zeitsch.  physiol.  Chem.,  1910,  64,  10— 15).— After 
feeding  rabbits  on  ferratin,  the  percentage  of  iron  in  the  liver  rose  to 
14-08  mg.  in  100  grams  of  liver,  as  compared  with  11 '15  in  control 
animals.  W.  D.  H. 

The  Depression  of  the  Ammonia-destroying  Power  of  the 
Liver  after  Complete  Thyroidectomy.  Anton  J.  Carlson 
and  Clara  Jacobson  {Amer.  J.  Physiol.,  1910,  26,  403— 418).--In 
completely  thyroidectomised  cats  and  foxes  which  exhibit  the  typical 
symptoms  so  produced,  the  ammonia  rises  in  the  blood  above  the 
normal,  especially  in  foxes  ;  this  is  associated  with  a  marked  depres- 
sion of  the  ammonia-destroying  power  of  the  liver,'  and  this  is  held 
to  be  the  main  cause  of  the  rise  of  ammonia  in  the  blood. 

W.  D.  H. 

Reductase  in  Liver  and  Kidney.  D.  Fraser  Harris  {Proc.  physiol 
Soc.,  1909,  xxiv-xxv  ;  J.  Physiol.,  39)— The  press  juice  of  sheep's  liver 
and  ox  kidney  contains  a  reductase  which  will  reduce  Prussian-blue 
to  the  pale  green  or  colourless  chromogen,  and  sodium  sulphindigotate 
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and  methylene-blue  to  the  pale  green  condition.  The  enzyme  is  soluble 
in  glycerol,  is  partly  destroyed  by  alcohol  or  by  drying,  acts  most 
energetically  at  40 — 50°,  and  is  destroyed  at  100°.  The  cell-proteins 
with  which  it  is  intimately  associated  shield  it  somewhat  from  the 
effect  of  heat.  It  is  precipitated  with  the  cell-proteins  by  ammonium 
sulphate.  W.  D.  H. 

Uric  Acid  Formation.  V.  Guido  Izar  (Zeitsch.  phy»iol.  Chem., 
1910,  64,  62—66.  Compare  Abstr.,  1909,  ii,  329,  909).— The 
regeneration  of  uric  acid  which  occurs  in  the  liver  when  it  is  perfused 
with  blood  saturated  with  carbon  dioxide  is  not  influenced  by  small 
quantities  of  acids  or  alkalis  (lactic  acid,  sodium  hydroxide),  but  larger 
amounts  of  alkali,  and  especially  of  acid,  inhibit  the  phenomenon. 

W.  D.  H. 

The  Enzymes  of  the  Mammary  Gland.  W.  Grimmer  {Festschrift 
Otto  Wallach,  1909,  452 — 466). — Extracts  of  the  mammary  glands  of  the 
ox,  sheep,  goat,  pig,  and  horse  contain  normally  no  soluble  peroxydase. 
It  is  liberated  from  the  cells  by  destruction  of  their  membrane  ;  it  is 
present  when  the  cells  are  broken  down  by  purulent  disease.  The 
extracts  contain  very  large  amounts  of  catalase,  which  must  be 
reckoned  as  an  extra-cellular  enzyme.  The  glands  of  the  pig  and 
horse  are  richest,  and  that  of  the  ox  poorest,  in  this  enzyme.  Aldehyde, 
catalase,  reductase,  and  hydrogenase  are  absent  in  all  cases,  and  must 
be  due  to  bacterial  action  when  they  occur  in  milk.  Salolase  was 
found,  except  in  the  case  of  the  ox.  The  salol  cleavage  is  not  due  to 
the  alkalinity  of  the  medium  ;  salolase  is  a  true  enzyme,  and  is  destroyed, 
by  boiling.  W.  D.  H. 

The  Occurrence  of  Arginine  in  the  Bull's  Testis.  Ginzaburo 
ToTANiand  K.  Katsuyama  {Zeitsch.  physiol.  Chem.,  1910,  64,  345 — 347). 
— Free  arginine  has  been  previously  described  in  ox  spleen  and  fish 
flesh ;  it  is  also  present  in  ox  testis.  W.  D.  H. 

Lactic  Acid  Formation  in  Man.  John  H.  Ryffel  {Proc.  physiol. 
Hoc.y  1909,  xxix — xxxii ;  J.  Fhijsiol.,  39). — Violent  muscular  exercise 
increases  the  lactic  acid  of  the  urine,  and  to  a  less  extent  that  of  the 
blood  ;  the  excess  passes  off  in  thirty  minutes  in  the  case  of  the  urine, 
and  in  forty-five  minutes  in  that  of  the  blood.  These  results  corre- 
spond with  those  of  Douglas  and  Haldane  on  the  changes  in  alveolar 
carbon  dioxide  after  exercise.  In  long-continued  exercise,  no  such 
marked  changes  occur.  After  a  Turkish  bath,  the  sweat  contains  lactic 
acid,  but  the  amount  in  the  urine  is  approximately  normal.  In 
shortage  of  oxygen,  although  the  alveolar  carbon  dioxide  is  reduced,  the 
I  lactic  acid  in  the  urine  does  not  rise  beyond  the  normal  figures. 

W.  D.  H. 

I      Inoaite.    IV.     Franz  'Ros^hbeb.oku  {Zeitsch.  physiol.  Chem.,  1910, 

64,  341—344.     Compare  Abstr.,  1908,  ii,  873,  1055  ;  1909,  ii,  252).— 

A  continuation  of  previous  work.     In  the  present  experiments  white 

mice  were  used ;  they  were  killed,  and  immediately  treated  with  the 
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necessary  reagents  to  extract  inosite,  so  that  no  time  elapsed  for 
autolysis  to  occur  ;  no  inosite  was  found  ;  whether  there  is  one  inositogen 
or  several  is  left  open.  W.  D.  H, 

The  Ionic  Concentration  in  Organic  Liquids.  I.  The 
Hydrogen  and  Hydroxyl  Ion  Concentration  in  Placental  and 
Retroplacental  Serum.  Walther  Lob  and  Shigeji  Higuchi 
{Biochem.  Zeiisch.,  1910,  24,  92 — 107). — The  method  employed  was 
that  of  concentration  cells.  The  mean  hydrogen  ion  concentration 
of  placental  serum  freed  from  carbon  dioxide  was  p^  =  7'65  (varying 
between  0"51  and  0*31  x  10"^).  The  hydroxyl  concentration  varied 
between  2-3  and  4*8  x  10"'''  (mean  3*13).  Results  are  also  given  for 
the  retroplacental  serum,  and  the  placental  serum  in  cases  of  eclampsia, 
in  which  latter  case  they  differ  little  from  the  normal,  S,  B.  S. 

Aneeroxydase  and  Catalase  of  Cow's  Milk.  J.  Sarthou 
(/.  Pharm.  Chim.,  1910,  [vii],  1,  165—166,  245— 247).— Polemical 
with  Bordas  and  Touplain  (Abstr.,  1909,  ii,  505  ;  this  vol.,  ii,  57),  and 
in  support  of  the  views  already  published  (this  vol.,  ii,  57).  It  is 
admitted  in  the  second  paper  that  lactoserum,  after  passage  through  a 
Chamberland  filter,  no  longer  gives  a  blue  coloration  with  guaiacol,  but 
this  is  due  to  loss  of  the  enzyme.  A  process  for  preparing  clear  lacto- 
serum still  containing  the  enzyme  and  capable  of  reacting  with 
guaiacol  is  described.  T.  A.  H. 

Indirect  Determination  of  Bacterial  Richness  of  Cow's  Milk. 
Catalasimetry.  J.  Sarthou  (/.  Pharm.  Chim.,  1910,  [vii],  1, 
113 — 118.  Compare  this  vol.,  ii,  57). — While  the  nutritive  value  of 
milk  is  due  to  its  chemical  composition,  its  dietectic  value  is  dependent 
on  its  relative  freedom  from  bacteria,  and  this  has  usually  been  roughly 
measured  by  the  acidity  of  the  milk.  The  author  finds  that  when 
10  c.c.  of  fresh  milk  are  shaken  with  10  c.c.  of  a  solution  of  hydrogen 
peroxide,  it  evolves  after  ten  minutes  from  0  to  1  "2  c.c.  of  oxygen,  due  to 
the  action  of  the  catalase  (physiological  catalase)  naturally  present  in 
the  milk.  On  standing  in  air,  milk  becomes  contaminated  with 
bacteria  and  develops  a  further  supply  of  catalase  (bacterial  catalase), 
and  such  milk  on  treatment  with  hydrogen  peroxide  gives  an  increased 
yield  of  oxygen.  For  ordinary  purposes  the  test  may  be  made  with 
10  c.c.  of  milk,  but  its  sensibility  is  much  increased  by  using  40  c.c.  of 
milk  with  10  c.c.  of  hydrogen  peroxide  solution. 

Tables  are  given  in  the  original  showing  the  amounts  of  oxygen 
disengaged  by  various  fresh  and  stale  milks.  T.  A.  H. 

Action  of  Heat  on  Milk.  Roemer  R.  Renshaw  and  F.  C.  Wam 
(/.  Amer.  Chem.  Soc,  1910,  32,  391— 396).— Richmond  (Analyst,  1892, 
17,  222)  and  Richmond  and  Boseley  {Analyst,  1893,  18,  141)  have 
stated  tliat  by  the  action  of  heat  on  milk,  the  specific  rotatory  power 
of  the  lactose  is  considerably  diminished,  whilst  the  reducing  power 
is  biat  slightly  decreased. 

A  study  has  now  been  made  of  this  question,  and  it  has  been  found 
that  a  rapid  decrease  in  the  amount  of  sugar  takes  place  on  pasteurisa* 
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tion,  but  that  concordant  results  are  obtained  by  the  optical  and 
gravimetric  methods  of  estimation.  It  is  evident,  therefore,  that 
agreement  between  the  results  obtained  by  the  two  methods  cannot  be 
taken,  as  has  been  suggested,  as  indicating  that  milk  has  not  been 
pasteurised.  In  order  to  ascertain  if  the  decomposition  of  the  lactose 
is  due  to  the  action  of  the  alkaline  salts  in  the  milk,  a  solution  con- 
taining equivalent  proportions  of  the  principal  electrolytes  found  in 
milk  and  a  quantity  of  lactose  was  heated  for  two  and  a-half  hours  at 
85^ ;  it  was  found  that,  under  these  conditions,  the  salts  did  not  have 
any  effect  on  the  sugar.  On  heating  milk  between  60°  and  85°  in 
presence  of  a  small  quantity  of  formaldehyde,  little  or  no  change  takes 
place  in  the  lactose  content  or  acidity.  The  conclusion  is  therefore 
drawn  that  the  decomposition  of  the  lactose  is  due  to  certain  lactic 
acid  organisms,  which  act  rapidly  at  80 — 85°,  and  more  slowly,  but 
for  a  longer  time,  at  60°. 

The  presence  of  a  sediment  containing  calcium  phosphate  in 
pasteurised  milk  has  been  confirmed.  E.  G. 

Does  Butter-fat  contain  Simple  or  Compound  Glycerides? 
MoHiTZ  SiEGFELD  {MUchw.  Zentr.,  1910,  6,  122 — 127). — As  the 
glycerides  of  the  lower  fatty  acids  are  soluble  in  alcohol,  it  should  be 
post-ible  to  extract  tributyrin  from  butter-fat  by  means  of  this  solvent 
if  the  tributyrin  were  present  as  a  simple  glyceride.  If  butter-fat, 
however,  is  treated  with  alcohol,  a  small  quantity  of  the  fat  goes  into 
solution,  but  the  composition  of  this  portion  does  not  differ  greatly 
from  that  of  the  original  fat.  On  the  other  hand,  tributyi-in  can  be 
extracted  readily  from  its  mixture  with  beef-fat.  The  author  is  there- 
fore of  opinion  that  butter-fat  consists  chiefly  of  compound  or  mixed 
glycerides,  and  that  this  conclusion  also  applies  to  other  fats. 

W.  P.  S. 

Ionic  Equilibrium  in  the  Organism.  III.  Measurements  of 
the  Acidity  of  Normal  Urine.  Lawrence  J.  Henderson  {Biochem. 
Zeitsch.,  1910,  24,  40 — 44). — The  measurements  were  carried  out 
by  the  indicator  method  of  Salm,  using  neutral-red  and  ;>nitrophenol 
as  indicators.  In  fifty  cases  the  acidity  varied  between  the  hydrogen 
ion  concentration  of  0-4.10"^  and  that  of  40.10"".  The  mean  found 
was  10.10-7,  and  the  geometrical  mean,  5.10"'.  S.  B.  S. 

The  Iron  of  the  Urine.  I.  The  Estimation  of  Iron  in 
Urine.  Otto  Wolter  {Biochem.  ZeitscL,  1910,  24,  108— 124).— The 
author  distinguishes  between  the  loosely-bound  iron,  which  can  be 
separated  by  boiling  the  urine  with  ammonium  sulphide,  and  the  more 
firmly-bound  iron,  which  can  be  determined  only  after  destruction  of 
the  organic  matter.  The  amount  of  loosely-bound  iron  was  determined 
m  various  animals.  It  is  larger  in  herbivorous  than  in  carnivorous 
annuals.  It  is  practically  absent  in  man.  In  the  case  of  human 
unne,  the  iron  is  in  the  form  of  a  colloidal  compound  which  cannot 
be  separated  by  dialysis.  S.  B.  S. 

The  Iron  of  the  Urine.     II.     The  Quantity  of  Iron  in  Urine 
Otto  Wolteb  {Biochem.  ZeitacJi.,  1910,  24,  125— 145).— The  normal 
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amount  of  total  iron  in  the  urine  of  a  dog  of  '20  kilos,  is  about  1  mg. 
for  twenty-four  hours.  It  varies  according  to  the  quality  of  the  diet, 
being  larger  after  diets  containing  meat  and  blood.  In  man,  the 
normal  amount  is  about  1  mg.  for  twenty-four  hours  on  a  mixed, 
blood-free  diet.  In  certain  pathological  cases,  iron  in  loose  combination 
is  found  in  human  urine.  In  these  cases  the  total  iron  may  also 
be  more  than  normal.  In  the  case  of  sheep  and  rabbits,  the  iron  of 
the  urine  is  increased  after  ingestion  of  green  fodder.  Certain  thera- 
peutic preparations  can  in  the  case  of  dog  and  man  cause  an  increased 
iron  output  after  continued  doses  per  os.  Small  subcutaneous 
injections  of  quite  small  doses  of  the  officinal  iron  preparations  can 
cause,  both  in  animals  and  man,  an  increased  iron  output  in  the  urine 
after  a  very  short  interval.  S.  B.  S. 

Creatine  Excretion  in  Birds.  D.  lSroi;;L  Paton  (J.  Physiol, 
1910,  39,  485 — ^504) — In  the  urine  of  goose,  duck,  and  hen,  creatine 
takes  the  place  of  the  creatinine  of  mammalian  urine.  Its  amount 
there  is  a  measure  of  muscle  catabolised.  In  fasting,  it  increases  abso- 
lutely, and  proportionally  to  the  total  nitrogen.  Its  excretion  varies 
directly,  but  not  proportionately  to  the  total  nitrogen.  If  the  "  flesh  " 
katabolised  during  fasting  as  calculated  from  the  total  nitrogen  is  greater 
than  the  *'  flesh  "  calculated  from  creatine  nitrogen,  non-muscle  protein 
is  being  utilised.  But  if  the  reverse  obtains,  some  of  the  muscle 
nitrogen  must  be  retained  in  the  body  either  by  resynthesis  in  the 
muscles  or  in  other  organs.  In  well-nourished  birds,  and  during  the 
first  day  of  the  fast,  non-muscle  "flesh"  is  katabolised.  In  poorly- 
nourished  birds,  and  later  in  the  fast,  muscle  **  flesh "  is  chiefly 
katabolised  and  some  of  the  nitrogen  is  retained.  The  administration  of 
dextrose  has  no  specific  action  on  the  excretion  of  creatine.     W.  D.  H. 

The  Quantity  of  Glycuronic  Acid  Excreted  in  Normal  and 
Pathological  Human  Urine.  Carl  Tollens  and  F.  Stern  [Zeitsch. 
physiol.  Chem.,  1910,  64,  39 — 46). — Estimations  were  made  by  the 
method  previously  described  (Tollens,  Abstr.,  1909,  ii,  836).  The 
daily  average  for  normal  urine  is  0  37  gram  of  glycuronic  acid.  The 
amount  is  increased  by  the  administration  of  sodium  salicylate  and 
chloral  hydrate,  and  in  poisoning  by  cresol.  W.  D.  H. 

A  Red  Pigment  in  Urine.  L.  de  Jager  (Zeitsch.  physiol.  Chem., 
1910,  64,  110— 119).— On  the  addition  of  hydrochloric  acid  and 
formaldehyde  to  urine,  a  precipitate  is  formed  which  is  a  combination 
of  formaldehyde  and  urea.  This  was  first  shown  by  Goldschmidt, 
and  confirmed  by  May.  The  material  is  very  insoluble,  and  some 
further  details  are  given  of  its  properties ;  the  main  new  point, 
however,  is  that  a  coloured  substance  is  also  precipitated  ;  the  intensity 
of  the  colour  varies  in  different  urines,  but  the  red  pigment  or  its 
chromogen  appears  to  be  always  present ;  its  identity  is  not  yet 
established.  W.  D.  H. 

The  Amount  of  Iron  in  the  Organs  in  Cases  of  Pernicious 
Ansemia.  John  H.  Ryffel  {J.  Path.  Bact.,  1910,  14.  411— 413). 
— Iron  was  estimated  in  the  ash  of  organs  which  were  cut  into  thin 
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slices  and  washed  until  free  from  haemoglobin.  Previous  observers  give 
the  normal  percentage  of  iron  in  the  iiver  as  0'08  to  0"09 ;  in  spleen, 
0"09  to  0*18,  and  in  kidney,  0'004.  In  cases  of  non-hsemolytic 
anaemia,  the  figures  obtained  have  been  lower  than  these.  All  the 
present  eight  cases  of  pernicious  anaemia,  with  one  exception,  give 
figures  which  are  much  larger.  W.  D.  H. 

Pnloridzin  Diabetes.  II.  A.  Eblaxdsen  (5iocA«»i  Zeitsch.,  1910, 
24, 1 — 13.  Compare  this  vol.,  ii,  146). — The  investigations  were  under- 
taken with  the  object  of  amplifying  the  experiments  of  Bang,  who  as- 
cribed phloridzin  diabetes  to  the  increased  capacity  of  the  kidneys  for 
eliminating  sugar  from  the  blood.  The  effect  of  the  combined  action  of 
adrenaline,  which  causes  an  increased  sugar  production,  and  of  phloridzin 
was  investigated.  The  preliminary  experiments  with  adrenaline  alone 
indicated  that  this  substance  caused  a  degradation  of  the  glycogen  in 
the  liver,  with  resulting  hyperglycsemia.  This  result  was  arrived  at 
by  determining  the  amount  of  sugar  in  the  urine,  and  the  rate  of  its 
excretion.  Rabbits  in  summer,  when  the  liver  contains  less  glycogen, 
excrete  less  sugar  under  the  influence  of  adrenaline  than  animals  in 
spring,  when  the  liver  contains  relatively  large  amounts  of  the  complex 
carbohydrate.  It  was  found  that  when  adrenaline  glycosuria  is 
superimposed  on  phloridzin  glycosuria,  the  total  amount  of  sugar 
excreted  was  greater  than  that  due  to  either  drug  acting  by  itself, 
and  that  the  excretion  extends  over  a  longer  period.  The  results 
are  taken  to  confirm  the  author's  hypotheses  as  to  the  nature  of 
phloridzin  diabetes.  S.  B.  S. 

Gout.  Heinrich  Bechhold  and  J.  Ziegleb  (Biochem.  Zeitsch., 
1910,  24,  146—151.  Compare  Abstr.,  1909,  ii,  916).— The  authors 
confirm  their  previous  stitement  that  the  uric  acid  exists  in  the  form 
of  sodium  urate  in  serum,  and  reply  to  the  criticisms  of  Gudzent  (this 
vol.,  ii,  146)  on  their  previous  paper.  S.  B.  S. 

CEdema  as  a  Colloido-chemical  Problem,  and  ObservatioDs 
on  the  Nature  of  Water-fixation  in  the  Organism.  Martin  H. 
Fischer  {Kolloidchem.  Beihefte,  1910,  1,  93— 118).— Experiments  are 
described  which  show  that  the  development  of  the  various  iorms 
of  cBdema  is  due  to  changes  in  the  capacity  of  the  tissue  for  taking 
up  water,  and  not  to  an  alteration  in  blood  pressure  or  in  permeability 
of  the  walls  of  the  blood-vessels.  The  amount  of  water  which  a  tissue 
can  take  up  ia  determined  by  the  cglloids  which  it  contains,  and  the 
tactoi-8  which  influence  the  amount  of  this  absorption  appear  to  be  the 
same  for  various  organic  tissues  as  for  emulsion  colloids  like  fibrin 
and  gelatin.  In  both  cases  the  influence  of  acids  and  neutral  salts  on 
the  swelling  properties  is  of  the  same  character. 

The  author  considers  that  oedema  is  the  result  of  an  abnormal 
reaso  in  the  swelling  capacity  of    the  colloids  of  the  tissue  as  a 

''sequence  of  the  non-removal  of  substances  which  behave  like  acids 

m  giving  rihe  to  a  very  large  amount  of  swelling.     In  support  of  this 

lew  It  IS  found  that  (Edema  is  always  accompanied  by  the  formation 

ana  accumulation  of    substances  of    acid    character,   and    that  its 
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development  is  hindered  by  the  same  substances  (salts),  which  tend 
to  inhibit  the  swelling  of  colloids  by  acids.  H.  M.  D. 

Chemical  Analysis  of  a  Bone  from  a  Case  of  Human 
Adolescent  Osteomalacia.  Fra-ncis  H.  McCrudden  (J.  Biol.  Chem., 
1910,  7, 199 — 200). — The  result  obtained  conBrms  what  was  previously 
noted  in  osteomalacia  in  the  horse.  The  quantity  of  magnesium  and 
sulphur  is  increised  out  of  all  proportions  to  decrease  in  the  amount 
of  calcium.  W.  D.  H. 

The  Action  of  Antimony  Compounds  in  Trypanosomiasis 
in  Rats.  John  D.  Thomson  and  Arthur  E..  Cushny  {Proc.  Roy. 
Soc,  1910,  B,  82,  249 — 255). — Vai-ious  antimony  compounds,  like  those 
of  arsenic,  are  fatal  to  trypanosomes.  The  best  combinations  of  the 
former  metal  were  combinations  with  organic  acids,  corresponding 
with  tartar  emetic.  The  lactate,  citrate,  malate,  and  mucate  were 
employed.  The  last  named  produced  so  much  local  irritation  that  it 
was  abandoned.  The  citrate  is  inferior  to  the  malate  and  tartrate, 
which  are  about  equal.  The  best  results,  hotvever,  were  obtained  with 
ethyl  antimonyl  tartrate.  It  was  tried  alone  and  in  combination  with 
atoxy].  There  were  fewer  recurrences  when  the  two  drugs  were  used, 
but  the  mortality  from  poisoning  was  higher,  so  that  only  two  rats 
survived  for  two  months  as  against  six  of  those  treated  by  the 
antimony  compound  alone.  Possibly  more  accurate  adjustment  of  the 
quantities  of  the  two  drugs  might  combine  the  advantages  of  each. 

W.  D.  H. 

Action  of  Neutral  Salts  in  Physiological  Processes.  Rudolf 
HoBER  {Zeitsch.  physikal.  Chem.,  1910,  70,  134 — 145). — A  summary  is 
given  of  the  order  of  activity  of  a  number  of  cations  and  anions  in 
influencing  certain  physiological  processes,  such  as  haemolysis,  the 
irritability  of  muscle,  and  the  movements  of  ciliated  epithelium.  Most 
of  the  data  has  already  been  published  (compare  Hober,  Abstr.,  1905, 
ii,  270;  1908,  ii,  28,  121).  The  order  of  efficiency  of  cations  in 
diminishing  the  amount  of  work  done  in  ciliary  movements  of  the 
epithelium  from  the  mouth  of  the  frog  is  as  follows  : 

Li>Cs>Na>Rb>K, 
and  for  the  anions,  I,  Br>N03>Cl,  SO^.     The  results  of  the  latter 
investigation  will  be  published  in  detail  later. 

The  order  of  the  physiological  activity  of  neutral  salts  is  compared 
with  their  influence  on  certain  physico-chemical  processes,  such  as  the 
acceleration  of  ester  hydrolysis,  the  retardation  of  protein  precipitation 
in  acid  and  in  alkaline  solution,  the  diminution  of  solubility,  and  the 
increase  of  viscosity.  The  tabulated  data  show  as  regards  the  anions 
that  the  order  is  substantially  the  same  for  physiological  and  physico- 
chemical  processes,  but  that  in  some  cases  the  order  is  the  converse  to 
the  usual  one.  In  comparatively  few  cases  is  there  agreement  between 
the  physiological  and  physico-chemical  order  of  the  cations ;  the  most 
striking  agreement  with  the  physiological  order  is  in  the  precipitation  of 
proteins  in  neutral  solution.  In  both  cases  the  position  of  caesium  is 
abnormal,  inasmuch  as  it  takes  its  place  with  sodium  and  lithium 
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instead  of  with  potassium  and  rubidium.  The  effect  of  the  acidity  or 
dkalinity  of  the  solution  on  the  order  of  activity  of  the  ions,  more 
particularly  in  colloidal  solutions,  has  already  been  considered. 

G.  S. 

Rate  of  Action  of  Drugs  (Alcohol,  Chloroform,  Quinine, 
Aconitine)  on  Miiscle  as  a  Function  of  Temperature.  Yictor 
H.  Veley  and  Augustus  D.  Waller  {Proc.  Roy.  Soc.,  1910,  B,  82, 
205—217;  Proc.  Physiol.  Sac,  1909,  xxxvi).— The  authors  find  that 
the  effect  of  the  druor  can  in  all  the  cases  examined  be  expressed  by 
Esson's  formula  :  logZ^  -  logZj  =  m(logT^  -  logT^),  where  Z^  and  Zj  are 
the  lengths  of  time  required  for  the  abolition  of  contractility  under  the 
influence  of  the  drug  at  the  lower  and  higher  temperatures,  and  T'g  and  T-^ 
the  respective  absolute  temperatures.  Working  at  several  temperatures 
between  7°  and  25°,  the  values  of  m  obtained  were  :  for  ethyl  alcohol 
20*8  (which  corresponds  closely  with  the  value,  20-38,  observed  by  Har- 
court  and  Esson  for  the  reaction  between  hydrogen  peroxide  and  hydrogen 
iodide),  for  chloroform  14'3,  and  for  quinine  hydrochloride  26"7,  the 
coefiicient  of  increase  for  10°  being  2-04,  1  63,  and  2*52  respectively. 
In  the  case  of  aconitine  the  toxic  effect  of  solutions  ^710>000»  ^^^ 
even  of  i\72000  and  iV/lOOO,  was  completely  suspended  at  7^  to  8*^, 
but  made  its  appearance  as  soon  as  the  temperature  was  raised. 

The  relative  toxicities  of  the  four  substances  on  the  molecular  scale 
were  found  to  be:  alcohol=l,  chloroform  =  1 00,  quinine  =  2000, 
aconitine  =  20,000.  E.  J.  R. 

Action  of  Strychnine  and  Brucine  on  Muscle.  Victor  H. 
Veley  and  Augustus  D.  Waller  {Proc.  physiol.  ^S'oc.,  1909,  xxvii — xxix; 
J.  Physiol.,  39). — In  affinity,  brucine  is  the  stronger  of  the  two  nux 
vomica  alkaloids.  Tested  with  muscles,  strychnine  abolishes  the 
contraction  more  rapidly  than  brucine,  but  the  recovery  from  strychnine 
is  more  complete  and  regular.  The  strychnine  effect  is  the  more 
intense,  but  the  chemical  action  of  brucine  is  the  more  fixed  and  pro- 
found. The  officinal  doses  of  quinine  and  strychnine  indicate  roughly 
their  pharmacodynamic  activity,  which  is  in  the  inverse  order  to  their 
action  on  isolated  frog's  muscle.  So  far  as  this  tissue  is  concerned,  the 
relative  toxicity  of  four  alkaloids  is  aconitine  1000,  quinine  100, 
strychnine  12,  and  brucine  4.  W.  D.  H, 

Action  of   Poisons  on  an   Enzymatic    Process.     Karl    G. 

Santesson  {Skand.  Archiv.  Physiol,  1909,  23,  99— 142).— Continuing 

the    experiments   formerly   described    (Abstr.,    1908,    ii,    1061),    the 

of   a  number  of   salts   on   the   catalytic   decomposition   of 

peroxide   by   muscle   extract   has   been    investigated.     In 

i.oimal  solutions  all   the  salts  examined,  with  the  exception  of 

im   sulphate,    hinder    the    process.     Potassium,  sodium   and    am- 

I'un  sulphates  at  a  concentration  of  A'/lOO  or  AVIOOO,  as  well  as 

fium  carbonate  in  iV/1000  solution,  accelerate  the  decomposition. 

the    other    salts    investigated    hinder    the    action.      Pota.«sium 

.    nide,  potassium,  sodium   and   ammonium  nitrates,  and  potas.sium 

I  chlorate    are    especially    poisonous;    potassium    bromate,    potassium 
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oromide,  sodium  chloride,  and  ammonium  chloride  are  less  so,  whilst 
potassium  carbonate,  potassium  chloride,  and  sodium  phosphate  exert 
only  a  feeble  influence  on  the  process.  P^.  V.  S. 
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Comparison  of  Photochemical  and  Abiotic  Action  of 
Ultra- Violet  Light.  Mile.  P.  Cernovodeanu  and  Victor  Henri 
{Compt.  rend.,  1910,  150,  549 — 551). — A  comparison  is  made  in 
tabular  form  between  the  bactericidal  action  of  ultra-violet  light  of 
different  wave-lengths  and  the  chemical  activity  of  the  same  rays. 
The  rate  of  bactericidal  action  for  the  rays  having  y  2224 — 4000 
Angstrom  units  is  a  thousand  times  greater  than  for  rays  of 
X  3022 — 4000  units.  The  ratio  between  the  rates  of  chemical  action 
for  the  same  rays  varies  from  1  :  5  to  1  :  16,  according  to  the  particular 
reaction  studied.  Rays  of  smaller  wave-length  than  2800 — 2900 
are  destructive  to  living  organisms,  and  this  is  precisely  the  limit 
below  which  solar  rays  undergo  complete  absorption  in  the  terrestrial 
atmosphere.  W.  0.  W. 

Relation  between  Penetrative  and  Bactericidal  Pow^er  of 
Ultra- Violet  Light  and  the  Chemical  Constitution  of  the 
Media.  Gabriel  Vallet  {Compt.  rend.,  1910,  150,  632— 634).— An 
account  of  experiments  undertaken  to  ascertain  the  extent  to  which 
the  germicidal  action  of  ultra-violet  light  is  inhibited  by  absorption 
in  the  medium.  Cultures  of  Bacillus  coli,  for  example,  in  water, 
alcohol,  glycerol,  and  many  salt  solutions  are  easily  sterilised,  whilst 
olive  oil,  acetic  acid,  and  albumin  in  1%  solution  protect  bacteria 
from  the  action  of  the  light.  A  solution  containing  peptone, 
dextrose,  and  potassium  hydrogen  tartrate  resisted  sterilisation, 
although  each  of  the  substances  singly  was  transparent  to  the  ray? 
when  in  solutions  of  the  same  concentration.  \V.  O.  W. 

Bactericidal  Properties  of  Lecithins  and  Chohne  Salts. 
Roemer  R.  Renshaw  and  K.  N.  Atkins  (/.  Amer.  Chem.  Soc,  1910, 
32,  130 — 132). — In  view  of  the  contradictory  statements  which  have 
been  made  with  reference  to  the  bactericidal  properties  of  lecithins, 
an  investigation  has  been  carried  out  in  order  to  ascertain  the 
influence  of  these  substances  on  the  growth  of  some  of  the  more 
common  organisms.  As  it  is  possible  that  the  presence  of  choline, 
a  decomposition  product  of  the  lecithins,  may  have  caused  the 
divergence  of  opinion,  the  bactericidal  properties  of  the  hydrochloride 
and  phosphate  of  this  compound  have  also  been  studied.  The  results 
show  that,  in  general,  lecithins  cause  a  varying  retardation  in  the 
development  of  bacteria,    but  that   their  bactericidal  properties  are 
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BO  slight  as  to  be  negligible  for  practical  purposes.  In  the  case  of 
the  choline  salts,  an  effect  was  less  frequently  observed,  and  a 
diminution  in  the  rate  of  development  of  the  bacteria  was  less  markf  d. 

E.  G. 

Biochemistry  of  Micro-organisms.  II.  The  Fermentation 
of  Formic  Acid  with  Bacillus  prodigiosus.  Hartwig  Franzen 
and  G.  Greve  (Zeitsch.  physiol  Chem.,  1910,  64,  169— 261).— A 
long  series  of  experiments,  given  with  full  detail?,  on  the  action  of 
Bacillus  prodigiosus  in  relation  to  formic  acid.  These  were  conducted 
quantitatively  under  varying  conditions  of  temperature,  concentration, 
the  formate  employed,  and  so  forth.  The  B.  prodigiostts  Krd,l  is  not 
60  energetic  either  in  the  formation  or  destruction  of  formic  acid  as 
is  the  B.  prodigiosus  K.G.-A.  (Kaiserliches  Gesundheits-Amt). 

W.  D.  H. 

Differences  in  Denitrification  in  Soils  and  in  Liquids. 
Alfred  Koch]  and  H.  Pettit  {Centr.  Bakt.  Par.,  1910,  ii,  26, 
335 — 345). — The  results  of  experiments  with  arable  soil  showed  that 
very  little,  if  any,  nitrogen  is  liberated  when  moderate  amounts  of 
nitrate  and  dextrose  are  added  and  the  percentage  of  water  is  not 
high. 

Further  experiments,  in  which  sterilised  soil?,  to  which  nitrate  and 
different  amounts  of  dextrose  were  added,  were  inoculated  with 
Bacillus  Jluorescens  liquefaciens,  B.  pyocyaneus,  and  Bacterium 
Hartlehi,  showed  that,  whilst  the  decomposition  of  the  nitrate  increases 
with  the  amount  of  dextrose  present,  loss  of  nitrogen  in  the  free 
state  is  inconsiderable  when  the  water  in  the  soil  is  18%,  unless  the 
amount  of  sugar  is  large.  The  liberation  of  free  nitrogen  is, 
however,  considerable  when  the  percentage  of  water  is  raised  to  25 
or  30%.  In  glass-sand  containing  14%  of  water,  there  is  also  a 
considerable  loss  of  free  nitrogen. 

As  the  organisms  employed  have  been  shown  to  liberate  over  80% 
of  nitrogen  in  liquid  cultures,  owing,  perhap.=,  to  less  efficient  aeration, 
it  is  unsafe  to  assume  that  the  behaviour  of  soil  bacteria  is  the 
.'<ame  in  soils  as  in  water.  The  changes  produced  by  soil  organisms 
Rhould  therefore  be  investigated  in  soil  cultures  which  involve  no 
special  difficulties,  except,  perhaps,  when  ammonia  has  to  be  determined. 

N.  H.  J.  M. 

The  Influence  of  an  Electric  Current  on  the  Assimilation  of 
Carbon  Dioxide  by  Water  Plants.  A.  Koltonski  {Bied.  Zentr., 
1910,  39,  105—106  ;  from  Beiheft.  Bat.  Zentr.,  1908,  23,  i,  204—271). 
— ^The  author  confirms  the  result  obtained  earlier  by  Thouvenin  and 
PoUacci,  that  the  passage  of  a  feeble  electric  current  through  the  plsnt 
increases  assimilation ;  if  the  current  acts  for  too  long,  however, 
injury  sets  in,  and  finally  death.  The  direction  of  the  current  is  also 
of  importance,  a  current  going  from  the  bottom  to  the  top  of  the  stem 
causing  a  greater  increase  than  one  passing  downwards.  A  current 
pMung  through  the  liquid  also  stimulates  assimilation  for  a  time,  but 
aiterwardg  decreaces  it.  E.  J.  K. 
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Assimilation  of  Pentoses  and  Pentitols  by  Plants.  Thomas 
BoKORNY  {Chem.  Zeit.,  1910,  34,  220— 221).— The  question  is  raised 
whether  pentoses  can,  like  hexoses,  be  assimilated  by  the  higher  plants 
or  lower  organisms,  and  a  certain  amount  of  evidence  is  adduced  to 
show  that  they  can.  Thus  xylose  and  arabinose  served  as  nutrient  to 
yeast  and  also  to  bacteria.  Experiments  of  previous  workers  are 
quoted  to  show  that  the  higher  plants  have  no  power  of  utilising 
xylose ;  the  pentitol  and  adonitol  can,  however,  be  utilised  by  Adonis 
vernalis.  E.  J.  R. 

Development  of  a  Bulbous  Plant.  Variations  in  Weight  of 
the  Dried  Plant.  Gustave  Andr6  {Gomjyt.  rend.,  1910,  150, 
545 — 547). — This  paper  contains  in  tabular  form  results  of  determina- 
tions of  water,  ash,  and  dry  organic  matter  in  onions  at  different 
stages  of  development.  The  results  are  discussed  and  a  comparison 
made  between  the  composition  of  the  bulb  and  that  of  the  parts  above 
ground  at  different  stages  of  the  plant's  growth.  W.  O.  W. 

The  Photochemical  Formation  of  Formaldehyde  in  Green 
Plants.  Samuel  B.  Schryver  {Proe.  Roy.  Soc,  1910,  B,  82, 
226 — 282). — When  grass  was  washed  with  warm  water  no  form- 
aldehyde could  usually  be  detected  in  the  washings  ;  if,  however,  the 
grass  was  extracted  with  methylated  spirit,  the  extracts  on  evapora- 
tion and  treatment  with  ether  gave  a  solution  which  almost  always 
contained  formaldehyde.  It  is  argued  that  chlorophyll  contains  the 
aldehyde  in  a  state  of  stable  combination. 

The  photochemical  formation  of  formaldehyde  by  chlorophyll  was 
confirmed;  1  c.c.  of  an  ethereal  solution  of  chlorophyll  was  allowed 
to  evaporate  at  room  temperature  on  a  strip  of  glass  140  x  20  mm. 
Some  films  thus  prepared  were  kept  in  the  dark,  others  were  exposed 
to  moist  carbon  dioxide  in  sunlight,  others  to  sunlight  over  lime  or 
soda-lime,  and  others,  again,  were  exposed  to  moist  carbon  dioxide  in 
the  dark.  No  formaldehyde  was  formed  in  the  dark,  very  minute 
quantities  were  detected  on  the  films  kept  in  sunlight  over  lime  or 
soda-lime,  whilst  a  distinct  reaction  was  obtained  from  films  kept  in 
sunlight  over  moist  carbon  dioxide. 

In  attempting  to  explain  the  non-accumulation  of  formaldehyde  in 
the  plant-cell,  the  author  supposes  that  the  reaction  is  similar  to  one 
studied  by  Schiff  : 

COjH-CHR-NH.-l-HCHO  ^  COgH-CHIl-NICHj-i-HjO, 
and  may  be  represented  thus  : 

chlor<^  +  HCHO  ::^  chlorOCH2  +  Uf), 

The  condensation  product  being  somewhat  stable,  equilibrium  will 
be  maintained  when  only  a  very  small  amount  of  free  aldehyde  is 
present ;  as  this  is  removed  by  synthesis  into  sugars,  etc.,  more  of  the 
condensation  product  will  decompose.  In  presence  of  sunlight  and 
carbon  dioxide  there  is  probably  a  continuous  synthesis  of  form- 
aldehyde and  a  continuous  condensation  of  the  latter  to  sugars 
without  at  any  time  such  an  accumulation  of  aldehyde  as  to  be  toxic 
to  the  cell. 
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A  modified  and  much  more  sensitive  form  of  Rimini's  test  was  nsed. 
To  10  c.c.  of  the  liquid  to  be  t^ested,  add  2  c.c.  of  a  1  per  cent,  solution 
of  phenylhydrazine  hydrochloride  freshly  made  up  and  filtered,  and 
then  1  c.c.  of  a  fresh  5  per  cent,  solution  of  potassium  ferricyanide  and, 
finally,  5  c.c.  of  hydrochloric  acid.  A  brilliant,  magenta-like  colour 
develops  if  formaldehyde  is  present,  the  intensity  of  which  gives  an 
indication  of  the  actual  quantity  within  certain  limits  (1  in  1,000,000 
and  1  in  100,000).  In  testing  for  polymeric  forms  (oxymethylene  or 
combinations  like  hexamethylenetetramine)  it  is  necessary  to  allow  the 
mixture  to  remain  for  some  hours  or  to  warm  it  for  a  short  time  after 
adding  the  phenylhydrazine  hydrochloride  and  before  adding  the 
ferricyanide  and  the  hydrochloric  acid.  Acetaldehyde  gives  no 
reaction,  and  furfuraldehyde  a  transient,  dirty  green  colour. 

E.  J.  R. 

The  Action   of  Gaseous  Formaldehyde   on   Green   Plants. 

Viktor  Grafe  and  Leopold  R.  vox  Portheim  (Bied.  Zentr.,  1910,  39, 

10—141  ;  from  Oestei-r.  hot.  Zeitsch.,  1909,  59,  19—25,  66—74).— 

edlings  of  Phaseolus  vulgaris  were  grown  in  pots  under  bell  jars  in 

1  atmosphere  containing  formaldehyde,  precautions  being  taken   to 

•  ep  the  soil  as  free  as  possble  from  contamination  with  this  substance. 

irmaldehyde  is  not  injurious  even  when  present  to  the  extent  of 

u  04%  of  the  atmosphere ;  on  the  contrary,  it  increases  the  amount 
I  of  growth.     It    somewhat    changes   the    habit  of    the    plant,   and   is 

considered  to  exert  a  formative  stimulu^i.  E.  J.  R. 

Penetration   of  Inorganic   Salts    into   Living   Protoplasm. 

W.J.  V.  OsTERHOUT  {Zeitsch.  physikal.  Chem.,  1910,  70,  408—413).— 

In  order  to  find  out  whether  calcium  salts  can   penetrate  into  living 

uninjured  cells,  seeds  were  grown  on   the  surface  of   distilled   water 

.until  the  root  hairs  were  clearly  vi.sible,  and  the  cells  seen  to  be  free 

'from  calcium  ox>ilate.     The   seeds   wei'e   then   placed   in  very   dilute 

lutions  (O'OOo  molar)  of  certain  calcium  salts,  and  in  one  and  a-half 

')  four  hours  crystals  of  calcium  oxalate  could  be  detected  inside  the 

icells  on  examination  with  crossed  nicol».     The  subsequent  growth  of 

•the  cells  showed  that  they  had  suffered  no  injury.     The  experiments 

were  made  at  'i(y.  G.  S. 

The  Influence  of   Mineral  Salts   on  the    Protein    Changes 

in  Plants.     W.  Zaleski  and  W.  Israilsky  {Biocliem.  Zeitsch.,   1910, 

24,  14 — 21). —  Ihe  experiments  were   carried   out  with   the  seeds  of 

Inpxnus  ang^istifulius  and   Triticum  sativum,  which  were  softened  in 

'.I -tilled  water  and  then   grown  in    various   water  cultures,  control 

■     ' '-^  being   also   grown    in    distilled    water.     After    intervals,    the 

mts  were  washed  and  dried  between  paper,  and  the  water  and 

in    estimated    separately    in     the    axial    organs     and     in     the 

don8  or  endosperm.     Magnesium  sulphate  inhibits  both  protein 

elation  and  the  formation  of    protein  in  the  axial  organs  in  the 

"f  lupins,  which  is  '^in  contrast  to  the    stimulating   .action    on 

in  metabolism  of  other  salts,  such  as   calcium    nitrate.      In  the 

•f  wheat  embryos,  the  authors  a.scribc  a   stimulating  action   to 

itrates,  the  nature  of  which  they  discuss.  S.  B.  S. 
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Stimulation  of  Premature  Ripening  by  Chemical  Means 
Albert  E.  Vinson  {J.  Amer.  Chem.  Soc,  1910,  32,  208—212).—^ 
study  has  been  made  of  the  influence  of  more  than  one  hundred  sub 
stances  in  effecting  the  premature  ripening  of  dates.  It  has  beei 
found  that,  in  general,  the  eflBciency  of  a  substance  is  more  or  lesi 
proportional  to  its  volatility ;  thus,  for  example,  benzene  and  toluen( 
act  very  completely  during  one  night,  whilst  xylene  is  much  less  active 
and  camphor  and  naphthalene  are  not  volatile  enough  to  produce  an] 
effect.  From  a  consideration  of  these  results  and  the  author's  worl 
on  the  invertase  of  the  date  (Abstr.,  1908,  ii,  724),  the  conclusion  is 
reached  that  any  substance  which  can  penetrate  the  cuticle  and  kil 
or  stimulate  the  protoplasm,  thereby  liberating  the  previouslj 
insoluble  intracellular  enzymes  without  rendering  them  inactive,  wil 
bring  about  ripening,  provided  that  the  fruits  have  already  attainec 
a  certain  degree  of  maturity.  A  study  of  the  action  of  heat  on  the 
fruits  has  shown  that  if  dates  are  heated  sufficiently  to  destroj 
protoplasm  but  not  enzymes,  the  ripening  will  proceed  to  completion, 
whilst  at  higher  temperatures  all  ripening  ceases.  E.  G. 

Presence  of  Stachyose  in  the  Underground  Parts  ol 
Labiate  Plants.  L.  Piault  {J.  Pharm.  Chim.,  1910,  [vii],  1 
248 — 255). — This  sugar  has  been  found  already  in  the  underground 
parts  of  Lamium  album  (Abstr.,  1909,  ii,  338).  As  the  result  ol 
preliminary  experiments  on  the  action  of  invertase  on  extracts  of  a 
number  of  Labiate  plants,  the  author  examined  Stachys  lanata, 
S.  sylvatica,  S.  recta,  Origanum  vulgare,  Mentha  sylvestris,  Bcdlota 
foetida,  Clinopodium  vulgare,  Salvia  splendens,  and  *S'.  pratensis,  and 
isolated  stachyose  from  each  of  these  plants.  The  sugar  was 
examined  by  the  determination  of  melting  point,  optical  rotation,  and 
water  of  crystallisation  in  each  case.  Details  of  the  method  of 
extraction  are  given.  By  heating  stachyose  with  2  per  cent,  solution 
of  sulphuric  acid  at  100°  in  closed  tubes,  Isevulose  only  is  split  off  in 
the  first  ten  to  twenty  minutes.  T.  A.  H. 

The  Occurrence  of  Betaine  in  the  Chenopodiaceae. 
Vladimir  Stanek  and  K.  Domin  (Zeitsch.  Zuckerind.  Bohm.,  1910,  34, 
297 — 304). — The  following  method  of  estimating  betaine  is  used: 
15 — 150  grams  of  the  dry  powdered  substance  are  extracted  with 
alcohol.  The  extract  is  concentrated  to  about  50  c.c,  treated  with 
1 — 3  grams  of  sodium  hydroxide  (according  to  the  quantity  of  fat 
present),  and  warmed  for  half  an  hour  to  saponify  the  fats  and 
decompose  the  lecithin.  It  is  then  diluted  to  100 — 200  c.c,  heated  to 
boiling,  and  treated  with  a  10  per  cent,  solution  of  copper  chloride 
drop  by  drop  until  the  alkaline  reaction  disappears.  Cuprous  oxide 
is  first  precipitated,  then  copper  hydroxide,  and  probably  also  a  copper 
oxychloride  that  precipitates  purine  bases  and  albumins.  The  filtrate 
is  treated  with  hydrogen  sulphide  to  remove  copper,  evaporated  to 
dryness,  and  taken  up  with  a  saturated  solution  of  sodium  chloride  id 
5  per  cent,  hydrochloric  acid  ;  the  filtered  extract  is  then  treated  with 
potassium  tri-iodide.  After  two  hours,  the  precipitate  is  filtered, 
washed  with  saturated  sodium  chloride  solution,  and  decomposed  with 
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per  ;  the  filtered  solution  is  neutralised  with  sodium  carbonate,  and 
ited  with  a  solution  of  iodine  in   10  per  cent,   potassium  iodide, 
ich,    after   six   hours,    precipitates    the   chlorine.     The    filtrate    is 
lified  with  5   per  cent,  hydrochloric  acid,  saturated   with   sodium 
oride,  and  treated  with  potas.sium  tri-iodide  to  precipitate  betaine. 
:er  two  hours  the  precipitate  is  collected,  and  changed  into   betaine 
■hloride  by  treatment  with  copper  and  copper  chloride. 
Only  two  plant  species  appear  to  contain  betaine  as  a  regular   con- 
sent :  the  Chenopodiacese  and  the   Amarantacese,  in  other  families 
occurrence  being  irregular.     The  dry  matter  of  the  leaves  of  Atriplex 
''scejis  contains  3'78  per  cent,  of  betaine,  whilst  for  Beta  Cycla  the 
corresponding  number  is  3-36.     These  values,   however,   are  higher 
-ban  are  given  by  the  majority  of  the  plants  examined.         E.  J.  E,. 

Influence  of  the  Method  of  Drying    on    the   Composition 

Gentian  Root.     Preparation  of  Gentiopicrin  from  the  Dry 

n,oot.     Emile  Bouequelot  and  M.  Bridel  (/.  Pharm.  Chiin.,  1910, 

jvii],  1,  156 — 162). —  It    had    been    shown    previously   that   for   the 

isolation   of  gentiopicrin,  ordinary  dry  gentian   root  of   commerce  is 

*insaitable,  and  that  the  fresh  root  must  be  used  (Abstr.,  1900,  i,  511  ; 

"2,  i,  713,  744).     It  is  now  found  that  if  the  root  is  dried    by 

j^iosure  to  air  or  at  temperatures  up  to  35°,  no  loss  of  gentiopicrin 

occurs,  and  root  so  prepared  can  be  used  for  the  preparation  of  the 

lucoside.     The  absence  of  gentiopicrin  from  commercial  dry  root  is 

-•   to  the  fermentation  process  to   which  the  latter  is    subjected. 

rticulars  of   the   cupric  reducing   power   and   optical   rotation   of 

racts  prepared  from  roots  dried  in  various  ways  are  given  in  the 

-,'inal.  T.  A.  H. 

Chemical  Examination  of  Watermelon  Seed.     Frederick  B. 

.vEu^and  Arthlr  H.  Salway  (/.  A7nei\  Chem.  Soc,  1910,  32, 
[^^^374). — The  seeds  of  the  watermelon  {Cucurbiia  citrullus) 
onsist  of  shells,  48-7%,  and  kernels,  51-3%.     They  do  not  contain  any 

iiloid  or  glucoside. 

I'he  kernels,  on  expression,  yielded  7-4%  of  oil  (calculated  on  the 

■  oie  seed).     The  entire  seed,  on  extraction   with  light    petroleum, 

■  e  19-0%  of   oil.     The   expressed   oil  was   optically  inactive,    and 
nished   the   following   constants :    D^    09233 ;    acid    value,   39 ; 

^iponification  value,  191-8;  iodine  value,  121-1.     It  consisted  of  the 
lycerides  of  linoleic  acid  (45%),  oleic  acid  (25%),  and  palmitic  and 
•jtearic    acids    (30^^),    together   with    a    very   small   quantity   of    a 
bytosterol,  CjoHg^O,  m.  p.  163—164°. 

The  residual  cake  contained  about  6%  of  oil  (calculated  on  the  whole 

8«d),  some  soluble  protein  products,  sugar,   and  resinous  material. 

'>m  the  resin  were  isolated  a  very  small  amount  of  a  phytosterol, 

P-  158—159°,  and  an  alcohol,  termed  cucurbitol,   C^fi^f>^,  m.  p. 

|dO",  which  yields  an  acetyl  derivative,  m.  p.  150°.     Cucurbitol  seems 

b  be  closely  related  to  grindelol  (Abstr.,  1908,  ii,  526)  and  ipurganol 

'•str.,  1909,  J,  819).  .     .         /  f     6 

i'he  shells  yielded  an  oil  which  resembled  that  of  the  kernels,  but 


ii.    338  ABSTRACTS   OF   CHEMICAL   PAPERS. 

contained  a  small  amount  of  arachidic  acid.  From  the  resinous 
material  obtained  from  the  shells  were  isolated  a  phytosterol,  m.  p, 
138 — 140°,  and  cucurbitol.  The  resin  both  from  the  kernels  and  the 
shells  was  found  to  be  physiologically  inactive.  E.  G, 

Chemical  Examination  of  Ornithogalum  thyrsoides. 
Fkederick  B.  Power  and  Harold  Eggerson  (Pharm.  J.,  1910,  [iv], 
30,  326  —  328). — The  investigation  was  undertaken  with  a  view  to 
isolating  the  constituent,  or  constituents,  to  which  the  toxic  action  of 
this  South  African  plant  is  due.  A  number  of  physiologically  inactive 
substances  were  isolated  in  a  pure  state,  and  it  was  ascertained  that 
the  toxicity  is  due  to  one  or  more  constituents  of  the  resinous  portion 
of  the  alcoholic  extract. 

The  entire  plant  was  ground  and  completely  extracted  with  hot 
alcohol,  and  the  extract  so  obtained  was  resolved  into  (I)  a  portion 
volatile  in  steam  and  consisting  of  palmitic  acid  with  a  small  amount 
of  a  yellow  volatile  oil  having  a  persistent  odour  ;  (2)  a  part  soluble 
in  water  and  containing  inorganic  salts,  a  reducing  sugar  yielding 
rf-phenylglucosazone,  and  indefinite  organic  matter,  and  (3)  a  dark 
green  resin.     No  alkaloid  is  present. 

The  resin  was  extracted  in  succession  with  light  petroleum 
(I),  ether  (11),  chloroform  (HI),  ethyl  acetate  (IV),  and  alcohol  (V), 
and  these  extracts  separately  examined. 

(I)  yielded  •penta.tria.contsine,  a,  phytosterol,  C.,7H4gO,  m.  p.  133 — 134°, 
[ajo  —  33-6°,  palmitic  acid,  and  small  amounts  of  formic  and  butyric 
acids. 

(II)  furnished  ipuranol  (Trans.,  1908,  93,  907),  [ajo  -37*2°  in 
pyridine  (the  diacetyl  derivative  has  [a]o  —25-4°  in  ethyl  acetate),  a 
light  brown  resin  sparingly  soluble  in  ether,  with  a  little  formic  acid 
and  indefinite  resinous  matter. 

(III)  consisted  mainly  of  resin,  soluble  in  sodium  hydroxide,  but 
not  in  sodium  carbonate  solution ;  on  hydrolysis  it  furnished  a  small 
amount  of  a  crystalline  substance,  m.  p.  176 — 180°,  soluble  in  ether, 
and  a  product  which  reduced  Fehling's  solution,  but  yielded  no 
phenylosazone. 

(lY)  and  (V)  formed  dark  resinous  masses,  from  which  nothing 
definite  could  be  isolated.  The  air-dried  plant  and  the  crude  resin 
both  proved  toxic  to  guinea-pigs,  as  did  also  the  various  extracts 
of  the  resin  referred  to  above,  with  the  exception  of  (I) ;  the  ether 
extract  was  the  most  active.  T.  A.  H. 

Chemical  Examination  of  Pumpkin  Seed.  Frederick  B. 
Power  and  Arthur  H.  Salway  (J.  Amer.  Gliem.  Soc,  1910,  32, 
346 — 360). — A  study  has  been  made  of  the  composition  of  the  seeds  of 
the  common  pumpkin  (Ciccurbita  Pepo). 

The  kernels  were  separated  from  the  shells,  and,  on  expression, 
yielded  19*3%  of  oil  (calculated  on  the  whole  seed).  The  entire  seed, 
on  extraction  with  light  petroleum,  gave  34-3%  of  oil.  The  expressed 
oil  was  optically  inactive,  and  furnished  the  following  constants : 
D^  0-9220;  acid  value,  3-4;  saponification  value,  189-4;  iodine  value, 
119-7.     It  consisted  of   the  glycerides  of   linoleic  acid   (45%),  oleic 
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L-id  (25%),  and  palmitic  and  stearic  acids  (30%),  together  with  very 
aall  quantities  of  a  phytosterol,  Cj^H^gO,  m.  p.  1G2 — 163%  and  a 
milar  substance  of  lower  m.  p. 

The  residual  cake  contained  8  7%  of  oil  (calculated  on  the  whole 

jed),  some  soluble  protein  products,  sugar,  resinous  material,   and  a 

cry  small  amount  of  salicylic  acid.     An  acid,  Co5Hj^O-C0.2H,  m.  p. 

J-',  was  isolated  from  the  I'esin  ;  its  ethyl  ester  has  m.  p.  61°. 

The  shells  constituted   20-8%   of   the   whole   seed,    and   contained 

2  6%  of  oil  (calculated   on  the  whole   seed),  which   resembled    that 

obtained  from  the  kernels. 

Pumpkin  seeds  do  not  contain  any  principle  of  marked  physio- 
logical activity,  and  any  medicinal  value  which  they  may  possess 
must  therefore  be  due  to  a  mechanical  effect.  E.  G. 

Existence  of  Glucosides   in   Varying   Proportions  in  Two 

Species  of  Veronica.     J.  Vintilesco  {J.  Pharvi.  Chim.,  1910,  [vii], 

1,  162 — 165). — Bourquelot's  method  for  the  detection  of  glucosides  in 

plants  by  the  use  of  emulsin  (Abstr.,  1902,  ii,  55)  has  been  applied  by 

*he  author  to  Veronica  officinalis  and  V.  Chamaedrys.     Both  the  plants 

ontain   a   Isevoi'otatory  glucoside,    which  is   hydrolysed   by  emulsin, 

yielding  dextrose  as  one  product.     The  glucoside  exists    in    greatest 

proportion  during  the  vegetative  period  in  both  plants,  and  in  largest 

luantity  in  the  tirst  named.     Both  plants  also  contain  a  sugar,  which 

>  hydrolysed  by  invertase,  and  soluble  ferments  capable  of  hydrolysing 

oth  the  sugar  and  the  glucoside.     Powdered  veronica  of  commerce 

ontains  soluble  ferments,  which  decompose  sucrose,  amygdalin,  and 

tliciii.  T.  A.  H. 

The  Influence  of  Carbon  Bisulphide  on  the  Decomposition 
of  Nitrogenous  Compounds  in  the  SoiL  Richard  Schebpe 
Bied.  Zentr.,  1910,  39,  79—87  ;  from  Arb.  K.  Biol.  Aust.  Land-Forstw., 
1909,  7,  353.  Compare  Russell  and  Hutchinson,  J.  Agri.  Sci.,  1909, 
3,  111). — The  author  shows  that  treatment  with  carbon  disulphide 
'eads  to  a  change  in  the  processes  going  on  in  the  soil.  There  is  an 
accumulation  of  ammonia  and  nitrates  in  the  partially  sterilised  soil 
ifter  eome  time,  but  the  experiments  do  not  show  whether  or  not 
nitrification  has  been  suspended.  The  influence  of  chalk,  straw, 
humin,  etc.,  was  investigated,  but  no  very  definite  results  were 
obtained.  E.  J.  R. 

Organic  Nitrogenous  Compounds  in  Peat  Soils.     S.  L.  Jodidi 

'./.  Awer.  Chem.  Hoc,  1910,  32,  396— 110).— The  analysis  of  a  typical 

uiiple  of  Michigan    brown    peat    has   given    the    following    results : 

'  ;  ,^5'^^  %."'  ^'21  ;  ^^  2-74  ;  S,  0-35;  ash,  662  ;  O  (by  difference), 

''"-.      nith  the  object   of   a.scertaining    the   effect   of   atmospheric 

:  tlueijces  on  the  peat,  a  sample  of  weathered  brown  peat  was  also 

'  ^v.^e.],  and  gave  :  C,  5435  ;  H,  556  ;  N,  2  69  ;  S,  034  ;  ash,  379  ; 

'  •i'jy  difference),  33-27.     On  repeatedly  digesting  the  peat  with  acid, 

about  68%  of  the  total  nitrogen  was  extracted.     In  the  case  of  each 

>amp)e,  estimations  were  made  of  the  proportions  of  this  dissolved 
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nitrogen  existing   as   ammonia,  amide-nitrogen,  amino-nitrogen,    and 
diamino-nitrogen.     The  results  are  tabulated. 

Neither  of  the  samples  contained  any  nitrogen  in  the  form  of  nitrates. 
The  amouiit  of  nitrogen  present  as  ammonia  varied  from  0*005%  in 
the  weathered  sample  to  0*041%  in  the  other  sample,  these  amounts 
being  calculated  on  the  oven-dried  peat.  From  two-thirds  to  three- 
quarters  of  the  nitrogen  extracted  with  acid  is  present  in  the  form  of 
amino-acids,  about  one  quarter  in  the  form  of  amides,  and  the 
remainder  as  diamino-acids.  The  organic  nitrogenous  substances 
present  in  the  brown  peat  change  but  very  slowly  on  weathering. 

E.  G. 

Is  the  Hygroscopic  Nature  of  "  Potash  Salts  "  an  Advantage 
to  Vegetation?  Bruno  Tacke  {Bied.  Zentr.,  1910,  39,  98—101; 
from  Deut.  landw.  Fresse,  36,  No.  71). — Pot  experiments  are  described 
in  which  "  muriate  of  potash,"  "  40  per  cent,  potash  salts,"  kainite,  and 
carnallite  are  used  as  manurial  dressings.  It  is  shown  that  the 
presence  of  these  potassium  compounds  somewhat  hinders  the  move- 
ment of  water  from  the  soil  to  the  plant.  E.  J.  R. 

Manurial  Action  of  Nitrates  and  Nitrites.  Oskar  Kellner 
{Landw.  Versuchs-Stat.,  1910,  72,  311 — 317). — Pot  experiments  in 
which  oats  were  grown  in  soil  (6  kilos.)  with  0*5  gram  of  nitx'ogen  as 
nitrates  and  nitrites  respectively,  and  with  0*25  gram  in  the  same 
forms. 

The  results  showed  that  even  with  the  smaller  amount  of  nitrite, 
growth  was  retarded  and  the  leaves  remained  rolled  up.  Later,  the 
plants  gradually  recovered,  and  the  final  growth  was  equal  to  that  of 
the  plants  supplied  with  nitrates.  The  larger  amount  of  nitrite, 
corresponding  with  166  kilos,  pei*.  hectare,  was  injurious  to  germination, 
but  not  when  applied  later. 

In  practice  it  is  of  importance  to  avoid  any  check  in  the  develop- 
ment of  the  young  plants,  and  it  is  therefore  desirable  that  calcium 
nitrate  should  be  obtained  with  as  little  nitrite  as  possible. 

N.  H.  J.  M. 


Analytical   Chemistry. 


New  Form  of  Eudiometer.  Enrique  Hauser  {Anal.  Fis.  Quim., 
1909,  7,  304 — 308). — This  is  a  simple  and  convenient  form  of 
eudiometer  adapted  to  rapid  analysis.  Its  special  feature  is  that  the 
ordinary  levelling  tube  used  to  adjust  the  pressure  is  not  necessary. 
The  instrument  shown  in  the  cut  is  filled  with  the  gas  to  be  exploded 
while  immersed  in  water  contained  in  a  sufficiently  deep  cylinder. 
The  gas  is  allowed  to  enter  the  instrument  while  cocks  2  and  3  are 
open  until  the  level  of  the  water  inside  has  fallen  to  graduation  6  on 
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the  divided  tube  between  the  cocks  2  and  3.  Cock  1  is  then  closed, 
and  the  instrument  lowered  in  the  water  until  the  reading  of  the  outer 
water  on  the  upper  scale  (above  cock  1)  is  the 
i^ame  as  the  reading  of  the  internal  water  on  the 
lower  scale  between  cocks  2  and  3.  The  instru- 
ment is  then  clamped,  and  cock  2  closed  by  means 
of  a  glass  rod ;  teeth  are  provided  on  cock  2 
for  this  purpose.  The  gas  is  then  exploded  and 
after  cooling,  cock  2  opened.  Water  rises  in 
the  tube  2  3,  and  the  instrument  is  then  lowered 
in  the  outer  vessel  of  water  until  the  reading  of 
external  water  on  the  upper  scale  is  the  same  as 
that  of  the  internal  water  in  tube  2  3  on  the 
'i(jp?«T  scale.  The  pressure  on  the  products  of 
the  explosion  is  then  the  same  as  that  under 
which  the  original  gas  volume  was  measured.  If 
any  change  of  temperature  has  occurred  in  the 
external  water,  a  correction  can  be  introduced  by 
taking  into  account  the  alteration  of  the  vapour 
tension  of  water.  The  instrument  shown  has  a 
capacity  of  50  c.c,  and  the  lower  tube  measuring 
the  contraction,  a  volume  of  6  c.c.  graduated  in 
tenths.  The  upper  graduated  tube  necessarily 
has  the  same  bore  and  graduation  as  the  lower 
one.  The  instrument  is  very  useful  for  estimating 
small  proportions  of  hydrogen,  oxygen,  or  methane 
in  mixtures  which  on  explosion  show  only  a  small 
contraction.  Values  are  given  showing  that  it  is 
trustworthy.  W.  A.  D. 


Simplified  Form  of  Eudiometer  for  General 

Gas  Analysis.     Fkedekic  W.  Richardson  and 

Adolf   Jaffe    {J.    Soc.    Cheni.    Ind.,    1910,    29, 

198— 199).— The  side  -  flask    with    its   stoppered 

thistle   funnel    and    small   reflux    bulb,    or   the  bulb    made  from  an 

ordinary  pear-shaped  separator, 
is  exhausted  by  means  of  a 
Geissler  filter  pump.  By  means 
of  the  vacuous  side-bulb,  the 
estimation  of  gases  dissolved  in 
water  is  easily  carried  out.  The 
bulb  with  the  measured  volume 
of  water  is  immersed  in  water 
at  80°.  The  gases  are  soon 
extracted  and  removed  to  the 
laboratory  vessel.  Into  this  the 
usual  series  of  absorbents  are 
introduced.  If  the  amount  of 
the  gases  is  very  small,  a  larger 
amount,  say  400  c.c,  must  be 
operated  on. 
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The  apparatus  is  very  suitable  for  the  estimation  of  carbon  dioxide 
in  baking  powders  and  minerals.  The  substance  can  either  be  weighed 
in  the  flask  referred  to  or  in  a  dry  pear-shaped  50  c.c.  bulb  stoppered 
at  both  ends  ;  hydrochloric  acid  is  then  allowed  to  enter  from  the 
lower  end.  When  using  the  apparatus  for  coal  gas,  a  gas-explosion 
burette  is  attached  to  the  side  outlet  from  the  laboratory  tube.  The 
usual  absorbents  are  used.  The  scum  on  the  surface  of  the  mercury 
due  to  the  action  of  bromine,  which  interferes  with  the  reading,  may 
be  removed  by  means  of  potassium  cyanide.  L.  de  K. 

[Analysis  of  Gases  by  means  of  their  Refractive  Powers.] 
LuDwiG  Stuckert  {Zeitsch.  Elektrochem.,  1910,  16,  37 — 75). — See  this 
vol.,  ii,  245. 

Some  New  Forms  of  Apparatus  for  the  Analysis  of  Blood 
Gases  by  the  Chemical  Method.  Thomas  Gregor  Brodie 
{J.  Physiol.,  1910,  39,  391 — 396). — Various  modifications  introduced 
to  secure  accuracy  and  saving  of  time  are  described  in  the  Barcroft- 
Haldane  apparatus.  Pipettes  for  collecting  the  blood  and  for  deliver- 
ing it  into  the  analysis  bottle,  and  a  new  form  of  water-bath  are  also 
described.  W.  D.  H. 

Improvements  in  the  Technique  of  Blood-gas  Analysis. 
Joseph  Barcropt  and  Fp.  Roberts  {J.  Physiol.,  1910,  39,  429 — 437). 
— Modifications  in  the  Barcroft-Haldane  apparatus  and  in  the  mercury 
pump  are  described.  The  delicacy  of  the  differential  apparatus  can 
be  increased  to  serve  for  analyses  of  O'l  c.c.  of  blood.         W.  D.  H. 

[Physico-chemical  Volumetric  Analysis.  Precipitation  and 
Measurement  of  Electrical  Conductivity.]  Paul  Dutoit 
(/.  Chim.  Phys.,  1910,  8,  12 — 26). — A  method  of  volumetric  analysis 
is  described,  which  is  based  upon  the  determination  of  the  end- 
point  in  a  precipitation  process  by  means  of  conductivity  measure- 
ments. If,  for  instance,  successive  quantities  of  a  concentrated 
solution  of  an  iodide  are  added  to  a  dilute  solution  of  a  silver  salt, 
and  the  conductivity  of  the  solution  after  each  addition  is  plotted 
as  a  function  of  the  volume  of  added  iodide  solution,  two  ap- 
proximately straight  line  curves  are  obtained,  which  intersect  at  a 
point  corresponding  with  the  complete  precipitation  of  the  silver 
from  the  solution.  An  examination  of  the  factors  which  influence 
the  sharpness  of  the  determination  indicates  that  the  solution  to  be 
analysed  should  be  as  dilute,  and  the  added  reagent  as  concentrated, 
as  possible.  Foreign  substances  which  take  no  part  in  the  precipi- 
tation reaction  have  no  appreciable  influence  on  the  sharpness  with 
which  the  end-point  can  be  determined.  In  cases  in  which  the 
precipitated  substances  are  only  moderately  insoluble,  the  point  of 
intersection  of  the  two  curves  is  more  accurately  obtained  by 
extrapolation  from  measurements  of  the  conductivity  of  solutions 
containing  appreciably  more  and  appreciably  less  of  the  added 
reagent  than  that  corresponding  with  the  end-point.  To  obtain 
accuiace  results,  the  temperature  of  the  measured  solution  must  be 
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kept  constant  to  ±  0*1°.  A  special  form  of  capillary  burette  is  described, 
by  means  of  which  the  added  quantities  of  reagent  solution  cau  be 
determined  to  about  0001  c.c.  H.  M.  D. 

Physico-chemical  Volumetric  Analysis.  II.  Estimation 
and  Separation  of  the  Alkaline-earth  Metals.  Paul  Dutoit 
and  PiERKE  Mojoia  (/.  Chim.  Phys.,  1910,  8,  27 — 41.  Compare 
pie'^eding  abstract). — The  conductivity  method  of  analysis  described 
in  the  previous  paper  has  been  examined  for  the  case  of  the 
alkaline-earth  metals.  It  is  found  that  the  method  can  be  applied 
in  the  estimation  of  calcium  by  precipitation  as  oxalate,  sulphate, 
and  carbonate ;  of  strontium  by  precipitation  as  chromate,  sulphate, 
carbonate,  and  oxalate,  and  of  barium  by  precipitation  as 
sulphate,  chromate,  silicofluoride,  and  carbonate.  The  method  can 
al.*;©  be  used  for  the  estimation  of  calcium,  strontium,  and  barium 
when  all  there  are  present  in  a  given  solution.  This  estimation 
necessitates  three  series  of  titrations  and  conductivity  measurements 
with  separate  portions  of  the  solution.  To  the  first  portion,  two 
volumes  of  ethyl  alcohol  are  added,  and  this  solution  is  then  titrated 
with  a  solution  of  lithium  sulphate.  The  conductivity  measurements 
f  this  series  give  Ba  -f  Sr  -F  Ca. 

One  volume  of  alcohol  is  added  to  the  second  portion,  and  this  is 
titrated  with  a  solution  of  lithium  chromate.  The  conductivity 
curves  of  this  series  give  Ba  -i-  Sr.  To  the  third  portion  one  volume 
of  alcohol  is  added,  and  the  solution  titrated  with  cupric  silicofluoride. 
The  curves  for  this  series  give  Ba. 

By  experiments  with  solutions  of  chlorides  of  the  metals,  it  is 
shown  that  this  method  of  analysis  gives  satisfactory  results  provided 
none  of  them  is  present  in  relatively  very  small  quantity. 

H.  M.  D. 

The  New  Heraeus  Platinum  Crucible  Lid.  Alexander 
Gltbier  {Chem.  ZeiL,  1910,  34,  211).— This  lid,  which  is  laid  loosely 
on  the  crucible,  has  several  perforations  and  also  a  partition  wall 
penetrating  half  way  into  the  crucible.  The  right  side  only  of  the 
bottom  of  the  crucible  is  heated  with  a  small  Bunsen  (so-called  micro) 
burner,  and  the  flame,  which  is  gradually  enlarged,  is  at  first  kept  at 
a  distance  of  3 — 4  cm.  This  arrangement  causes  a  circulation  of 
axr  through  the  interior  of  the  crucible,  and  consequently  a  more 
i»pid  combustion  of  the  organic  matters,  whilst  formation  of  black 
'•inder  is  prevented.  L.  de  K. 

Collection   of  Small   Precipitates.      Emil    Diepolder   {Chem. 

■iit,  1910,  34,  176).— A  conical  flask  into  which  the  filtrate  is 
received  ia  fitted  with  a  doubly  perforated  cork.  Through  one  of  the 
Iwlee  passes  a  funnel,  and  through  the  other  a  tube  bent  at  a  right 
angle  and  connected  to  a  suction  apparatus.  In  the  stem  of  the 
funnel  is'suspended  a  glass  rod,  the  top  of  which  has  the  form  of  a  disk, 
«md  is  made  by  pressing  the  end  of  the  rod,  whilst  red-hot,  on  an  asbestos 
W)ard.     On  to  the  di.^k  is  then  placed  a  disk  of  filter-paper  7  mm.  in 

lameter  to  retain  the  precipitate.  L.  de  K. 
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Modified  Chlorine  Absorption  Apparatus.  R.  H.  McCrea 
{Chem.  News,  1910,  101,  77). — The  solution  of  iodide  is  placed  in  an 
inverted  retort  as  usual,  but  a  small  distilling  flask  is  used  to  distil 
from.  On  the  neck  of  this  is  placed  a  piece  of  india-rubber  tubing 
doubled  on  itself,  which  is  then  thick  enough  to  close  loosely  the 
mouth  of  the  retort.  H.  M.  D. 

Test  for  Ozone  in  Flames.  Wilhelm  Manchot  {Ber.,  1910,  43, 
750 — 751). — In  the  author's  method  for  proving  the  presence  of 
ozone  in  flames  (Abstr.,  1909,  ii,  993),  silver  may  be  replaced  by  either 
mercury  or  lead,  although  the  best  results  are  obtained  with  the  first 
two  metals.  The  best  results  are  obtained  when  the  flame  (oxy- 
hydrogen  or  hydrogen)  is  long  and  narrow,  and  the  surface  of  the 
metal  should  then  become  coated  with  intense  dark  blue  patches. 

In  the  latter  part  of  the  paper  it  is  pointed  out  that  Loew's  claim 
for  priority  (Abstr.,  1909,  ii,  993)  does  not  affect  the  author's 
experiments.  T.  S.  P. 

Control  of  the  Quantity  of  Sulphurous  Acid  Utilised  in 
Sulphitation  Processes.  G.  Fouquet  {Bull.  Assoc,  chim.  Sucr. 
Bist.,  1910,  27,  763 — 771). — The  quantity  of  sulphurous  acid  present 
in  various  forms  in  a  liquid  may  be  estimated  by  titrating  the  alkalinity 
of  the  liquid,  using  litmus  paper  as  indicator,  and  also  titrating  the 
liquid  with  iodine  solution.  The  latter  titration  gives  the  total 
quantity  of  sulphurous  compounds,  whilst  from  this,  combined  with  the 
former,  the  amount  present  as  "  bisulphite  "  can  be  deduced.  Soluble 
hydrogen  sulphites  are  neutral  to  litmus  paper,  whilst  normal  sulphites 
exhibit  a  titre  corresponding  with  l/3CaO  per  gram  of  S0.2-  For 
example  :  one  gram  of  SOg  introduced  into  an  alkaline  solution,  and 
forming  normal  sulphite  alone,  diminished  the  alkalinity  towards 
litmus,  expressed  as  CaO,  in  the  proportion  of  7/8-  1/3  =  13/24,  or  if 
converted  into  the  hydrogen  sulphite,  the  decrease  in  alkalinity 
amounted  to  7/16,  expressed  as  CaO.  Formulae  are  given  for  calculating 
the  sulphurous  compounds  present  in  a  liquid,  the  above  facts  being 
taken  into  account.  W.  P.  S. 

A  Practical  Gas  Generating  Arrangement  in  Connexion 
with  the  Nitrometer.  Erwin  Rupp  {Chem.  Zeit.,  1910,  34,  268).— 
The  arrangement  consists  of  a  nearly  rectangularly  bent  glass  tube 
2 — 3  cm.  wide,  with  short  closed  ends,  and  fitted  with  a  tubulus 
provided  with  a  rubber  cork  and  a  connecting  tube. 

In  one  of  the  limbs  is  placed  the  solution  to  be  tested,  and  in  the 
other  the  reagent.  By  inclining  through  45°,  the  two  liquids  are  made 
to  mix.  L.  DE  K. 

Detection  of  Nitrates  in  Presence  of  Bromides,  Iodides,  and 
Ammonium  Compounds.  Sven  Goldschmidt  {Chem.  Zeit.,  1910, 
34^  267 — 268). — Should  the  solution  contain  no  iodide,  sulphite,  or 
thiosulphate,  a  little  potassium  iodide  is  added.  Excess  of  sulphuric 
acid  is  added,  and  the  gases  evolved  are  blown  through  two  tubes 
containing  aqueous  sodium  hydroxide,  and  then  through  a  solution  of 
potassium  iodide  and  starch.  If  nitrates  are  present,  the  nitric 
peroxide  evolved  turns  the  liquid  blue. 
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Chlorates  may  be  decomposed  by  heating  with    hydrochloric  acid 

before  applying  the  test.  L.  de  K. 

« 

[Indirect]  lodometric  Estimation  of  Phosphoric  Acid  and 
of  Magnesium  in  the  Triple  Phosphate.  R.  Beaxdis  {Zeitsch. 
anal.  Chem.,  1910,  49,  152 — 157). — The  process  is  based  on  the 
decomposition  of  ammonia  by  hypobromite.  The  triple  phosphate 
obtained  as  usual  is  freed  from  adhering  ammonia  by  washing  with 
95%  alcohol,  which  is  then  in  turn  removed  by  means  of  ether.  The 
ether  having  evaporated,  the  precipitate  is  dissolved  in  as  little 
as  possible  IJr'-sulphuric  acid,  and  the  solution  is  rendered  faintly 
alkaline  with  23^-sodium  hydroxide.  Fifty  c.c.  of  alkaline  hypo- 
bromite solution  of  known  strength  are  added,  followed  by  2 — 3  grams 
of  potassium  iodide  and  15 — 20  c.c.  of  4^V"-sulphuric  acid.  The  iodine 
liberated  is  then  titrated  with  standard  thiosulphate.  The  difference 
in  c.c.  of  thiosulphate  between  the  titration  and  the  check  on 
the  bromine  solution  represents  the  phosphoric  acid  or  magnesia 
respectively.  L.  de  K. 

Estimation  of  Phosphates  by  Direct  Titration.  M.  Emmanuel 
Pozzi-EscoT  {Bull.  Assoc,  chim.  Sucr.  Dist.,  1910,  27,  775 — 777)  — 
The  process  described  previously  by  the  author  (Abstr.,  1909,  ii,  759) 
can  only  be  applied  to  ammonium  phosphat-e  after  the  ammonia  has 
been  removed  by  boiling  the  salt  with  an  alkali.  Phenolphthalein 
and  helianthin  are  the  only  indicators  which  can  be  used,  other 
indicators  having  been  found  by  experiment  to  give  indistinct 
end-points  in  the  titration ;  the  method  cannot  be  used  in  the 
'•ase  of  phosphates  of  the  alkaline  earths.  W.  P.  S. 

Estimation  of  Boric  Acid  in  Complex  Mixtures,  and 
Especially  in  Plant  Ashes.  Gabriel  Bertraxd  and  H.  Agulhon 
(Bull.  Soc.  chim.,  1910,  [iv],  7,  125—130;  Ann.  Chim.  anal.,  1910, 
15,  89 — 9.{.  Compare  this  vol.,  ii,  241  ;  Copaux  and  Boiteau,  Abstr., 
I'^i'.*,  ii,  345). — The  method  used  is  stated  to  be  suitable  for  the 
estimation  of  small  quantities  of  boric  acid.  It  depends  on  the 
'  onversion  of  boric  acid  into  methyl  borate,  and  the  titration  of  this 
>/  a  slight  modification  of  Thomson's  process  (Abstr.,  1894,  ii,  28) 
\-ith  the  application  of  Jones'  method  (Abstr.,  1899,  ii,  332  ;  1900, 
li,  47).  Full  working  details  and  a  sketch  of  the  apparatus  are  given 
in  the  original.  T.  A.  H. 

Titrimetric      Estimation     of     Carbon      Dioxide.       Albert 

iiG     (Zeitsch.     physikal.     C/iem.,    1910,     70,     551—568).— 

method  of  estimating  mixed  solutions  of  alkali  carbonate 

-ydioxide,  according  to  which  excess  of  biirium  chloride  is  added 

iie  alkali  titrated  with  dilute  acid  and  phenolphthalein,  is  applied 

*■  estimation  of  carbon  dioxide  in  a  number  of  modes  of  occurrence. 

•      tier's  method   has  been  shown   to  be    very  accurate  by   K lister 

compare  Abstr.,  1897,  ii,  74). 

For  estimating  carbon  dioxide  in  distilled  water,  250  c.c.  of  the 
^mple  are  placed  in  an  Erlenmeyer  flask,  25  c.c.  of  barium  chloride 
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solution  (100  grains  of  the  crystallised  salt  per  litre)  and  10  c.c.  of 
barium  hydroxide  are  added,  the  mixture  left  for  some  time  until  the 
barium  carbonate  has  become  granular,  and  then  titrated  with  hydro- 
chloric acid  and  phenolphthalein.  The  accuracy  of  the  method  has 
been  proved  by  decomposing  known  amounts  of  sodium  carbonate  with 
excess  of  acid,  absorbing  the  carbon  dioxide  in  barium  hydroxide 
solution  containing  the  chloride,  and  titrating  with  hydrochloric 
acid. 

In  one  form  of  apparatus  used  for  decomposing  carbonates,  the 
usual  flask  and  dropping  funnel  arrangement  is  attached  to  a  vessel 
containing  the  solution  of  barium  chloride,  and  which  is  evacuated  by 
a  filter  pump  and  then  closed  before  the  experiment  is  commenced. 
The  advantages  of  this  method,  which  is  particularly  useful  when  the 
amount  of  carbon  dioxide  is  large,  are  that  the  gas  comes  off  under 
diminished  pressure,  and  also  that  there  is  no  danger  of  incomplete 
absorption. 

The  titration  of  carbonic  acid  in  natural  waters  by  the  above 
method  is  disturbed  by  the  precipitation  of  magnesium  hydroxide,  but 
better  results  are  obtained  when  sucrose  (10  grams)  is  previously 
added.  By  this  method  the  magnesium  appears  to  be  retained  in 
solution.  In  this  and  the  other  methods,  the  titration  is  only  carried 
out  after  the  carbonate  has  become  granular. 

The  error  in  the  ordinary  method  of  estimating  the  hardness 
of  water  by  boiling  caused  by  the  solubility  of  calcium  carbonate  can 
be  overcome  by  boiling  with  excess  of  calcium  chloi'ide,  which  secures 
the  complete  precipitation  of  both  the  calcium  and  magnesium  as 
carbonates.  The  precipitate  is  then  dissolved  in  acid,  boiled  to  get 
rid  of  carbon  dioxide,  and  the  excess  of  acid  determined  with  alkali 
by  titration.  G.  S. 

Estimation  of  Silicon  in  High-Grade  Ferrosilicon.  Geobg 
Pbeuss  (Zeitsch.  angew.  Chem.,  1910,  23,  301). — Instead  of  fusing  the 
sample  with  potassium  sodium  carbonate  and  sodium  peroxide  in  a 
platinum  crucible,  the  author  proceeds  as  follows  : 

0'5  Gram  of  the  finely-powdered  sample  of  ferrosilicon  or  silicon 
carbide  is  fused  in  a  covered  nickel  crucible  of  100  c.c.  capacity  with 
10  grams  of  potassium  hydroxide  free  from  silica,  first  at  a  moderate 
heat  for  twenty  minutes,  and  then  at  a  stronger  heat  for  the  same 
time.  The  fused  mass  is  allowed  to  cool,  treated  with  hot  water,  and 
the  solution  is  then  transferred  to  a  dish.  The  silica  is  then  separated 
in  tlie  usual  way  by  evaporating  with  hydrochloric  acid.  A  second 
evaporation  is  advisable.  Ten  %  ferrosilicon  may  be  decomposed  by 
heating  0*5  gram  of  the  powder  with  10  grams  of  potassium  chlorate 
and  I'lO  c.c.  of  hydrochloric  acid,  but  the  silica  obtained  on  evapora- 
tion is  not  quite  pure,  and  must  bo  submitted  to  the  fusion  process. 

L.  DK  K. 

Speedy  Detection  of  Potassium  in  Small  Amounts.  L.  T. 
Bowser  (/.  Amer.  Chem.  ^oc,  1910,  32,  78— 79).— Bray  (Abstr., 
1909,  ii,  431)  has  studied  the  reaction  for  the  detection  of  potassium 
by  sodium  cobaltinitrite,  and  has  recorded  the  conditions  under  which 
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the  test  is  most  sensitive.  It  is  shown  by  the  present  author  that  if 
an  equal  volume  of  alcohol  is  added  to  the  reaction  mixture,  prepared 
according  to  Bray's  directions,  the  precipitate  appears  in  a  few 
minutes,  instead  of  several  hours.  Care  must  be  taken  to  ensure 
the  removal  of  ammonium  salts  before  applying  the  test  for  potassium, 
since,  in  the  presence  of  alcohol,  ammonium  is  precipitated  as  quickly 
as  potassium.  Potassiurii  salts  can  be  detected  by  means  of  the 
reagent  when  they  are  present  to  the  extent  of  two  parts  per  100,000, 
and  ammonium  salts  when  present  to  the  extent  of  five  parts  per 
100,000.  E.  G. 

Methods  of  Analysis  of  the  [Native]  Potassium  Salts. 
Hermann  Koemer  {Chem.  News,  1910,  101,  54 — 58). — A  full 
description  of  the  processes  for  the  partial  and  full  analysis  of 
"  potash  salts  "  as  adopted  by  the  International  Congress  of  Applied 
Chemistry  at  Berlin,  1903.  No  important  novel  analytical  matter 
is  introduced  in  these  methods,  so  only  a  few  points  need  be 
mentioned.  It  is  recommended  that  the  quantity  actually  taken  for 
analysis  shall  be  such  that  1  mg.  of  the  potassium  platinichloride, 
or  of  the  potassium  perchlorate  obtained  in  due  course,  shall  represent 
01%  of  potassium  chloride  or  0"1%  of  potassium  sulphate,  as  desired. 
The  platinichloride  should  be  washed  with  96%  alcohol,  and  as  it 
cannot  be  got  into  the  ideal  state,  it  is  as  well  to  retain  the  old  atomic 
weight  of  platinum  (197*2). 

A  process  is  given  for  the  recovery  of  the  platinum  from  the 
precipitates  and  alcoholic  washings.  These  are  united  and  boiled 
with  water,  zinc  or  sodium  hydrogen  carbonate  being  added  for  the 
reduction.  The  platinum  is  washed  first  with  water  and  then  with 
hydrochloric  acid,  and  finally  converted  into  a  10%  solution  of  platini- 
chloride as  usual.  Any  platinous  chloride  or  nitrous  compounds  may 
be  oxidised  by  boiling  with  hydrogen  peroxide. 

Water  is  estimated  as  follows :  10  grams  of  the  sample  (chloride 

sulphate)  are  heated  in  a  weighed  covered  platinum  crucible  at 

;i  dull  red  heat  for  some  twenty  minutes.     When  much  magnesium 

chloride  is  present,  a  layer  of  calcium  oxide  or  lead  oxide  should  be 

sprinkled  over  the  salt.  L.  de  K. 

Analysis  of  Refined  Nitres,  Gunpowders,  and  Explosives 
Containing  Chlorates.  Juan  Faces  Virgili  {Anal.  Fis.  Quiin., 
1909,  7,  403 — 412). — The  methods  for  detecting  and  estimating 
chlorates  alrejidy  described  (Abstr.,  1909,  ii,  179,  433,  753)  can  be 
applied  as  follows  to  nitres  and  explosives. 

litres:  Qualitative. — Add  3  c.c.  of  solution  .4  to  2  grams  of  the 
finely-powdered  nitre,  shake,  and  place  the  tube  in  front  of  a  sheet 
of  white  paper.  If  01%  of  chlorate  is  present,  an  intense  blue 
coloration  is  produced  immediately.  With  001%„  the  coloration 
appears  before  five  minutes,  and  with  0  009  to  0  005%,  before  ten 
minutes.  If  a  coloration  i.s  not  produced  within  thirty  minutes,  the 
proporti^on  of  chlorate  is  les.s  than  0001%^  The  urine  test  (Abstr., 
1909,  ii,  432)  can  also  be  applied  to  detect  chlorates  in  refined 
mtree. 
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Quantitative. — Twenty  grarfis  of  the  nitre  are  made  up  to  100  c.c.  with 
water,  the  solution  being  filtered  if  necessary  through  a  dry  filter, 
and  10  c.c.  added  to  a  graduated  cylinder.  In  a  second  cylinder, 
2  c.c.  of  a  solution  containing  O'l  gram  of  potassium  chlorate  per 
litre  are  mixed  with  a  saturated  solution  of  pure  nitre  free  from 
chlorate  so  as  to  make  10  c.c.  To  each  solution,  15  c.c.  of  reagent  B 
are  then  added,  the  solutions  are  thoroughly  mixed,  and  examined 
colorimetrically  after  twenty-five  to  thirty  minutes.  The  solutions 
are  diluted  until  the  shades  are  equalised.  If  the  nitre  contains  more 
than  0'02%  of  chlorate,  4  c.c.  or  more  of  the  standard  chlorate  solution 
are  taken. 

With  sodium  nitrate  the  procedure  is  similar  to  that  described 
for  nitres,  but  a  stronger  solution  can  be  used  in  the  case  of  samples 
containing  less  than  0'01%  of  chlorate,  owing  to  sodium  nitrate  being 
more  soluble  than  potassium  nitrate. 

Explosives. — Explosives  intentionally  chlorated  show  the  presence 
of  chlorate  when  O'Ol  gram  is  dissolved  in  8 — 10  drops  of  water  and 
2  c.c.  of  solution  B  added.  Generally,  explosives  contain  chlorate 
only  as  an  impurity.  In  such  cases,  4 — 5  grams  are  digested  with 
water,  the  solution  filtered,  and  evaporated  to  dryness ;  the  residue  is 
powdered  and  examined  as  a  refined  nitre. 

Quantitative. — One  gram  of  the  explosive  is  dissolved  in  suflScient 
water  (filtering  if  necessary)  to  give  a  solution  containing  approxi- 
mately 0*5  gram  of  chlorate  per  litre.  Five  c.c.  of  the  solution  are 
mixed  with  20  c.c.  of  the  solution  ^  in  a  graduated  cylinder  of  50  c.c, 
and  the  colour  compared  with  5  c.c.  of  a  solution  of  0"5  gram  of  pure 
potassium  chlorate  in  1  litre,  similarly  treated  with  20  c.c.  of  B. 
The  solutions  are  diluted  with  a  mixture  of  4  vols,  of  B  with  1  vol.  of 
water  until  the  shades  are  equalised.  Having  approximately  obtained 
the  percentage  of  chlorate  in  this  way,  the  exact  proportion  can  then 
be  ascertained  by  preparing  a  suitable  scale  of  comparison  shades  in 
100  c.c.  cylinders.  W.  A.  D. 

The  Bstiraation  of  Alkalis  in  Silicates  by  the  Lawrence 
Smith  Method.  Theodok  Coring  {Zeitsch.  anal.  Chem.,  1910, 
49,  158 — 172). — A  series  of  analyses  of  silicates  by  the  process 
recommended  by  Lawrence  Smith  (ignition  with  ammonium  chloride 
and  calcium  carbonate  and  boiling  the  mass  repeatedly  with 
water). 

The  author  finds  that  the  last  portions  of  the  alkali  chlorides  are 
somewhat  obstinately  retained  by  the  insoluble  mass,  and  that  when 
0*5 — 0*6  gram  of  the  silicate  has  been  taken,  the  volume  of  the  filtrate 
should  not  be  less  than  400 — 500  c.c. 

The  method  is  recommended  also  for  those  silicates  which  are 
readily  decomposed  by  hydrochloric  acid,  as  the  process  involves 
no  separation  of  silica,  aluminium,  iron,  and  magnesium.  For 
highly  basic  slags,  the  process  seems,  however,  less  suited. 

L.  i)E  K. 

Apparatus  for  Testing  Gypsum.  Jacobus  II.  van't  Hoff 
{Zeitsch.  physikal.  G/iem.,  1910,  70,  146— 152).— A  form  of  dilatometer 
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by  means  of  which  specimens  of  gypsum  may  be  tested  as  regards  the 
rate  with  which  they  absorb  water  is  described  and  figured.  It  con- 
sists of  a  conical  vessel,  to  one  side  of  which  is  attached,  by  means  of 
a  short  piece  of  glass  tube,  a  long,  graduated  capillary  tube.  The  glass 
tube  contains  a  piece  of  cotton  wool,  which  serves  as  a  filter  to 
prevent  gypsum  entering  along  with  water  into  the  capillary  tube.  In 
making  an  experin^ent,  a  definite  weight  of  water  saturated  with 
gypsum  is  added  to  a  definite  quantity  of  gypsum,  the  vessel  tightly 
corked,  and  the  rate  at  which  the  gypsum  combines  with  water 
deduced  from  the  motion  of  the  latter  in  the  graduated  capillary. 

The  first  experiment  was  made  with  a  specimen  of  the  half-hydrate, 
2CaS0^,H2O.  When  a  small  correction  was  applied  for  the  initial  dis- 
turbance due  to  the  dissolving  of  the  half-hydrate  in  water  saturated 
with  gypsum,  it  was  found  that  the  maximum  velocity  of  combination 
was  attained  in  about  sixty-eight  minutes  at  19°,  and  that  this 
corresponded  with  the  stage  at  which  the  reaction  was  half  completed. 
This  may  be  anticipated  if  the  rate  of  combination  is  proportional 
both  to  unaltered  half-hydrate,  1  —  a:,  and  to  the  amount  tran?f ormed, 
X.  An  experiment  with  a  specimen  of  natural  gypsum  showed  that  in 
this  case,  also,  the  maximum  rate  of  contraction  coincides  with  half- 
transition,  although  there  are  considerable  initial  disturbances,  due 
probably  to  capillaries  in  the  gypsum  which  become  filled  with  water 
\at  the  beginning  of  the  experiment.  For  a  specimen  of  gypsum 
'supplied  as  "  Estrich  gypi^um,"  which  combined  with  water  very 
slowly,  the  rate  of  combination  after  the  first  day  was  represented  by 
the  equation:  —dx/dt  =  k{l-x),  being  simply  proportional  to  the 
proportion  of  gypsum  present. 

I  The  relationship  between  the  quality  of  gypsum  and  its  rate  of 
icombination  with  water  has  not  been  investigated.  G.  S. 

Volumetric   Estimation  of  Zinc  and   Cyanogen.     Hermann 

GaossMANN  and  Lothar  Holter  {Chem.  Zeit.,  1910,  34,  181 — 182). — 

To  a  solution  containing  about  0'5  gram  of  the  zinc  salt  are  added 

5  c.c,  of  ammonium  chloride  (250  grams  per  litre)  and  also  1  c.c. 

-0%  potassium  iodide  and  0*5 — 1  c.c.  of  silver  nitrate  (585  grams 

litre),  and  the  liquid  is  then  at  once  titrated  with  standardised 

■.assium  cyanide  until  the  turbidity  due  to  silver  iodide  disappears. 

|lhe  titration  process  fails  in  ammoniacal  solution,  but  with  neutral 

•"intions  the  results  are  accurate.     A  joint  estimation  of  zinc  and 

^el  may  be  made  in  this  manner.     As  nickel  may  be  estimated 

iirately    with    potassium   cyanide,    the   authors    tried    to  estimate 

aasium  cyanide  conversely  with  nickel  solution.      Fairly  accurate 

enulta  are  obtained  by  simply  adding  the  nickel  solution  of  known 

i^trength  to   the   cyanide    until   a    permanent   precipitate   of    nickel 

^nide  is  formed.  L.  de  K. 

» 

Test  for  Cadmium  in  the  Presence  of  Copper  by  means  of 

iydrogen  Sulphide.     Lothar  Wohler   and  Z.   von    Hikschbero 

'^•^•>  1910,  43,  753 — 754). — In  the  course  of   ordinary  qualitative 

nalysis,    when    hydrogen    sulphide    is   passed    into    the   ammoniacal 

'tude  solution  which  may  contain  cadmium  as  well  as  copper,  an 
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orange-red  precipitate  is  often  formed  in  small  quantity,  even  when 
cadmium  is  absent.  The  precipitate  closely  resembles  that  of  antimony 
sulphide,  but  it  is  soluble  in  alcohol,  and  has  the  composition  CjH^NgSg. 
It  is  identical  with  dithio-oxamide  (compare  Formdnek,  Abstr.,  1890, 
i,  29).  The  formation  of  this  precipitate  is  favoured  by  a  low 
temperature,  but  hindered  by  using  an  excess  of  potassium  cyanide 
beyond  that  necessary  to  decolorise  the  ammoniacal  copper  solution. 

T.  S.  P. 

Micro-chemical  Estimation  of  Mercury.  P.  E.  Raaschou 
(Zeitsch.  anal.  Chem.,  1910,  49,  172 — 204). — The  process  is  briefly  as 
follows:  the  liquid  treated  previously,  if  necessary,  with  hydrochloric  acid 
and  potassium  chlorate  is  precipitated  with  hydrogen  sulphide  ;  addition 
of  a  little  copper  sulphate  is  advantageous.  The  precipitate  is  collected 
on  a  small  asbestos  filter,  and  then  burnt  in  a  special  apparatus  with 
lead  chromate,  the  last  traces  of  mercury  being  swept  out  by  a  current 
of  carbon  dioxide  generated  from  magnesite  or  manganous  carbonate ; 
lead  peroxide,  which  yields  oxygen,  may  also  be  used. 

The  mercury  which  condenses  in  the  capillary  tube  may  be  united  to 
one  or  more  little  globules  by  treatment  with  hot  hydrochloric  acid ; 
D  1*17.  After  drying  with  filter  paper,  the  globule  (or  globules)  of 
mercury  is  carefully  examined  under  the  microscope,  and  the  horizontal 
diameter  is  measured  with  a  micrometer.  Reference  is  then  had  to 
a  table  to  find  the  corresponding  weight.  L.  de  K. 

Volumetric  Separation  of  Mercury  and  Silver.  Erwin  Eupi 
and  F.  Lehmann  {Cliem.  Zeit.,  1910,  34,  222— 2ZQ).— Estimation  oj 
Mercury  only  in  Presence  of  Silver. — A  suitable  quantity  of  the  nitric 
acid  solution  is  mixed  with  an  alkaline  solution  of  potassium  iodide, 
made  up  to  a  definite  volume,  and  filtered.  To  50  c.c.  of  the  clear 
filtrate  is  added  15  c.c.  of  dilute  sodium  hydroxide,  3  c.c.  of  strong' 
formaldehyde,  and  10  c.c.  of  water.  After  shaking  for  five  minute?. 
10  c.c.  of  glacial  acetic  acid  are  added,  and  also  25  or  50  c.c.  o! 
^yiO-iodine.  When  all  metallic  mercury  has  disappeared,  the  excess  o! 
iodine  is  titrated  as  usual  with  iV/lO-thiosulphate.  ' 

Joint  Estimation  of  Mercury  and  Silver. — The  same  quantity  of  th(' 
solution  is  mixed  with  2 — 3  c.c.  of  iron-alum,  and  so  much  colourles.'; 
nitric  acid  is  added  that  the  iron  colour  becomes  invisible.  Th* 
solution  is  then  titrated  with  iVYlO-thiocyanate  as  usual.      L.  de  K.  j 

New  Reaction  for  Thallium.  Sebastian  Tanatar  and  & 
Petroff  {J.  Russ.  I'hys.  Chem.  Soc,  1910,  42,  94— 95).— Sodiur 
cobaltinitrite,  Na3Co(N02)g,  serves  as  a  very  sensitive  reagen 
for  thallium  in  slightly  acid  solution,  giving  a  red,  crystallin 
precipitate  of  thallium  cobaltinitrite,  Th3Co(N0.3)g,  which  is  iusolublj 
in  hot  water  or  in  cold  dilute  acids.  On  boiling  with  acids,  th; 
"precipitate  dissolves  with  evolution  of  oxides  of  nitrogen,  thalliui' 
and  cobalt  salts  passing  into  solution.  Thallium  cobaltinitrite  | 
slightly  more  soluble  than  the  iodide,  one  part  dissolving  in  10,0Cf 
parts  of  water.  The  only  other  metal  which  forms  a  precipita' 
with  sodium  cobaltinitrite  is  lead,  the  precipitate  in  'this 
unstable  and  readily  soluble  in  water. 


case  belli 
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The  formation  of  thallium  cobaltinitrite  may  also  be  used  for  the 
detection  of  cobalt  and  for  its  separation  from  nickel.  The  precipitate 
is  formed  even  in  dilute  solutions  of  a  cobalt  salt  (0"02A^)  by  addition 
of  excess  of  sodium  nitrite,  acetic  acid,  and  thallium  nitrate ;  nickel 
is  not  precipitated  under  these  couditions.  T.  H.  P. 

Estimation  of  Manganese  by  the  Volhard-Wolff  Process. 
EuGEN  DErss  {Cliem.  Zeit.,  1910,  34,  237— 238).— A.  slight  modifica- 
tion of  the  above  process.  First  Process. — For  ten  paits  of  ferric 
chloride  not  more  than  one  part  of  manganous  chloride  should  be 
present.  The  solution,  concentrated  if  necessary,  is  carefully  neutral- 
ised with  potassium  carbonate,  and  diluted  with  boiling  water  to 
600  c.c. ;  a  small  excess  of  standard  permanganate  is  added,  and  the 
whole  well  shaken.  An  emulsion  of  zinc  oxide  is  added  to  precipitate 
both  iron  and  manganic  oxides.  The  excess  of  permanganate  is  then 
estimated  by  a  suitable  method. 

Second  process. — The  solution  is  diluted  with  boiling  water  to 
600  c.c,  and  precipitated  with  zinc  oxide  emulsion.  A  previously- 
measured  excess  of  permanganate  is  then  added  all  at  once  without 
delay,  and  when  the  precipitate  has  settled,  the  free  permanganate  is 
titrated  as  before.  L.  de  K. 

Titrimetric  Estimation  of  Ferrous  Oxide  and  Boric  Acid  in 
I  SiUcates.  Johannes  Fromme  {Tsch.  Mia.  Mitt.,  1909,  28,  329—333). 
I  — For  the  determination  of  ferrous  iron,  the  powdered  silicate  is 
!  decomposed  by  sulphuric  and  hydrofluoric  acids  in  an  atmosphere  of 
carbon  dioxide,  as  in  the  usual  method ;  but  instead  of  expelling  the 
I  excess  of  hydrofluoric  acid  by  evaporation,  it  is  quicker  to  neutralise 
by  the  addition  of  pure  silica.  The  resulting  hydrogen  silico-fluoride 
I  has  only  a  slow  action  on  the  potassium  permanganate  used  in  the 
I  titration. 

Boric  acid  may  be  estimated  conveniently  in  borosilicates,  such  as 

nite  and  datolite,  by  fusing  the  mineral  with  alkali  carbonates  and 

rating  with  sodium  hydroxide  in  the  presence  of  suitable  indicators. 

e  hot  aqueous  solution  of  the  carbonate-melt  is  saturated  with  carbon 

ilioxide,  silica  filtered  off,  and  the  filtrate  reduced  to  a  small   volume  ; 

'  hydrochloric  acid  is  added,  and  then  96%  alcohol  to  expel  the  carbon 

dioxide   without   heating ;  the  silica   is  again    filtered   off,   and    the 

hydrochloric     acid    neutralised     with    A72-sodium    hydroxide,     using 

,  dimethylaminoazobenzene  as  an  indicator.      Neutral    glycerol  is  now 

j  added,  and  the  free  boric  acid  titrated  with  xV/lO-sodium   hydroxide 

,  antil    the    indicator    (dimethylaminoazobenzene  +   phenolphthalein) 

shows  a  rose-red.  L.  J.  S. 

Estimation  of  Iron  in  Ferric  Solution.  Alfred  F.  Joseph 
{J.  Soe.  Ch«m.  Ind.,  1910,  29,  187).— Fairly  accurate  results  may  be 
ot^ned  by  simply  acidifying  the  ferric  solution  with  hydrochloiic 
•««d,  adding  a  few  grams  of  potassium  iodide,  and  titrating  the  iodine 
Uberated  at  once  with  standard  thiosulphate.  Unless  a  coloured 
compound  is  present,  the  author  does  not  use  starch  as  indicator,  but 
'  "imply  depends  on  the  disappearance  of  the  iodine  colour. 

L.PB  K. 
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Analysis  of  Cobalt  and  Nickel.  Franz  Felix  Werner  {Pharm. 
Zeit.,  1910,  55,  211— 212).— The  black  sulphides  of  nickel  or  cobalt 
obtained  in  the  ordinary  course  of  analysis  are  dissolved  in  a  little 
nitrohydrochloric  acid,  the  solution  is  evaporated  to  dryness,  and  the 
residue  taken  up  with  water  and  a  little  hydrochloric  acid.  To  a 
little  of  the  solution  is  then  added  ferrocyanide  solution.  With 
cobalt,  a  dark  green  precipitate  is  obtained,  and  in  extremely  dilute 
solutions  a  decided  green  coloration  is  noticed.  The  compound  is, 
however,  very  unstable,  and  is  rapidly  oxidised. 

Nickel  solutions  are  precipitated  quantitatively.  The  precipitate 
has  an  apple-green  colour,  and  is  very  stable.  L.  de  K. 

Gravimetric  Methods  for  the  Estimation  of  Nickel  in  Nickel 
Steel.  Ezra  L.  Khead  {Analyst,  1910,  35,  97—103). — The  acetate 
separation  of  iron  from  nickel  gives  good  results  if  care  is  taken  to 
fully  neutralise^the  solution  before  boiling  with  sodium  acetate,  without, 
however,  causing  a  permanent  precipitate.  If  the  presence  of 
ammonium  salts  does  not  interfere  with  the  subsequent  precipitation 
of  the  nickel,  ammonia  may  be  used,  otherwise  sodium  hydroxide 
must  be  used.  The  ammonia  process  of  separation  is  untrustworthy 
even  in  the  pi-esence  of  potassium  cyanide ;  in  the  latter  case,  the 
precipitation  may  be  effected  by  substituting  sodium  hydroxide  for 
ammonia.  The  filtrate  contains  all  the  nickel,  which  may  then  be 
precipitated  as  the  higher  oxide  by  means  of  sodium  hypobromite  ; 
or  the  filtrate  may  be  evaporated  with  sulphuric  acid,  and  the  nickel 
deposited  electrolytically  in  ammoniacal  solution.  The  bulk  of  the 
iron  may,  if  desired,  be  removed  from  the  solution  of  the  chlorides  in 
hydrochloric  acid,  D  1"125,  by  shaking  with  ether,  and  the  remaining 
iron  precipitated  with  alkaline  cyanide.  The  most  rapid  process, 
however,  is  the  precipitation  of  nickel  in  ammoniacal  solution  with 
a  large  excess  of  an  alcoholic  solution  of  dimethylglyoxime  (Iwanicki's 
process).  L.  de  K. 

Estimation  of  the  Acid  Radicle  in  Commercial  Bismuth 
Subnitrate.  John  B.  P.  Harrison.  (^InaZ^s^,  1910,  35,  118 — 124). 
— An  investigation  as  to  tlie  composition  of  commercial  bismuth 
subnitrate,  which  is  supposed  to  be  somewhat  variable.  The  author, 
however,  was  not  successful  in  demonstrating  any  sensible  differences 
in  the  composition  of  various  samples.  The  simplest  formula  is 
6Bi203,5N205,8iH20. 

Brown's  indirect  method  for  estimating  the  nitric  radicle,  conver- 
sion into  oxychloride  (Abstr.,  1908,  ii,  391)  is  recommended.  The 
"  nitron  "  method  is  also  useful,  and  as  a  check  the  nitrometer  may  be 
employed.  L.  de  K. 

[Estimation  of]  Antimony  Hydride.  Hans  Reckleben  and 
A.  GiJTTiCH  {Zeilsch.  anal.  Chem.,  1910,  49,  73 — 82). — The  results 
obtained  by  the  authors  may  be  summarised  as  follows  :  Contrary  to 
general  belief  there  is  really  no  difference  between  the  action  of 
antimony  and  arsenic  hydrides  on  silver  nitrate,  metallic  silver  being 
deposited  in  either  case.     Owing,  however,  to  the  sparing  solubility  of 
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antimony  oxide,  a  portion  of  this  contaminates  the  silver,  which,  there- 
fore, cannot  be  weighed  and  calculated  into  antimony. 

Antimony  hydride  is  readily  attacked  by  fixed  and  earthy  hydroxides 
with  formation  of  metallic  antimony,  whereas  arsenic  hydride  is  but 
partially  resolved  into  metallic  arsenic.  The  best  absorbents  for 
antimony  hydride,  when  not  too  much  diluted,  are  silver,  iodine  and 
iodic  acid  solutions,  also  a  strong  solution  of  mercuric  chloride.  The 
antimony  may  then  be  recovered  from  the  absorbent  by  a  suitable 
process,  or,  if  iodine  has  been  used,  it  may  be  found  indirectly  by 
titrating  the  iodine  before  and  after  the  absorption  ;  or  the'antimony 
hydride  may  be  found  simply  by  noting  the  decrease  in  volume  of  the 
antimonial  gas  mixture  after  absorption.  L.  de  K. 

Estimation  of  Osmium.  Otto  Kuff  and  Ferd.  Bornemann 
{Zeitsch.  anorg.  Chem.,  1910,  65,  429 — 456). — See  this  vol.,  ii,  305. 

Elementary  Analysis  of  Difficultly  Combustible  Substances 
Rich  in  Carbon.  Karl  Holdebmanx  and  Roland  Scholl  {Ber., 
1910,  43,  342— 343).— See  this  vol.,  i,  285. 

Analysis  of  Illuminating  Gas.  A.  H,  Elliott  {J.  Soc.  CJiem. 
hid.,  1910,  29,  192— 193).— The  gas  is  collected  by  opening  the 
stopcocks  of  a  200  c.c.  tube  filled  with  water,  thus  allowing  the  gas 
to  flow  in.  By  reversing  the  operation,  the  gas  is  forced  into  the 
apparatus  (see  Fig.).  The  first  tube  into  which  it  is  drawn  has  a  mark 
below,  indicating  that  100  c.c.  of  gas  are 
taken  in  excess  of  theamount  required. 
Gas  is  then  introduced  by  the  aspirator 
bottles  into  the  middle  graduated 
tube,  and  measured  accurately,  ar- 
ranging the  bottles  so  that  the  water 
in  the  lower  one  is  level  with  that 
in  the  tube ;  and  after  the  upper 
stopcock  is  closed,  the  excess  of  gas  in 
the  first  tube  is  rejected  through  the 
funnel.  The  water  must  be  used 
at  a  constant  temperature.  The  re- 
agents are  introduced  by  means  of 
the  funnel  which  fits  on  the  outside 
of  the  end  of  the  stopcock  on  the 
first  tube,  called  the  laboratory  tube. 
When  transferring  100  c.c.  from  the 
middle  tube  to  the  laboratory  tube, 
the  water  is  driven  over  from  the 
middle  tube,  until  it  occupies  a  posi- 
tion marked  on  the  capillary  part  of 
the  laboratory  tube  above.  Owing  to  the  peculiar  shape  of  the  bulb,  the 
gas  13  pulled  down  at  the  sides  by  the  reagents  used,  and  returns  up  to 
the  middle  of  the  tubes,  causing  a  circulation.  A  few  drops  of  the  reagent 
make  an  enormous  surface,  and  cause  a  rapid  absorption  of  the  gas. 
The  reagents  employed  are  20%  sodium  hydroxide  to  absorb  carbon 
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dioxide,  bromine  to  absorb  benzene  and  other  illuminants,  then,  after 
removing  the  excess  of  bromine,  alkaline  10%  pyrogallol  to  absorb 
oxygen,  whilst  carbon  monoxide  is  removed  by  means  of  a  hydro- 
chloric acid  solution  of  cuprous  chloride.  The  gas  after  each  absorp- 
tion is  not  measured  at  once,  but  the  tube  is  allowed  to  drain  ;  the 
lower  and  upper  stopcocks  on  the  laboratory  tube  are  opened,  the 
reagent  is  allowed  to  drain  out,  and  the  tube  is  washed  with  clean 
water. 

The  residual  gas  (hydrogen,  nitrogen,  and  methane)  is  usually 
exploded  with  excess  of  oxygen,  but  the  author  found  that  nitrogen 
is  also  oxidised.  Twelve  to  thirteen  c.c.  are  transferred  to  the 
jacketed  explosion  tube,  and  then  mixed  with  six  to  seven  times  the 
volume  of  air ;  in  this  way  there  is  no  danger  of  nitrogen  being 
affected.  If  on  final  treatment  with  alkaline  pyrogallol  there  is  no 
absorption,  the  operation  must  be  repeated,  using  a  larger  volume 
of  air. 

The  hydrogen  and  methane  are  found  as  usual  from  the  contrac- 
tions after  explosion,  and  subsequent  treatment  with  sodium  hydroxide. 
Erom  the  volume  of  the  residual  nitrogen  is  deducted  the  nitrogen 
due  to  the  air  introduced.  L.  de  K. 

The  Elliott  Gas  Analysis  Apparatus.  E.  C.  Uhlig  {J.  Soc. 
Ghem.  Ind.,  1910,  29,  194 — 195). — The  apparatus  and  process  used  by 
Elliott  (see  preceding  abstract)  are  recommended  for  rapid  work.  In 
an  experiment  made  by  the  author,  using  both  Elliott's  and  Hempel's 
process,  the  results  agreed  fairly  well,  except  as  regards  methane  and 
nitrogen:  Elliott  (19-6%  methane,  6-3%  nitrogen);  Hempel  (17-5% 
methane,  9*1%  nitrogen).  L.  de  K. 

Oil-Gas  Analysis  Apparatus.  E.  C,  Uhlig  {J.  Soc.  Cheni.  Ind., 
1910,  29,  196 — 197). — The  apparatus  consists  of  an  absorption  tube, 
A,  connected  with  the  piece  cd.  This  is  made  of  tubing  1  mm. 
internal  diameter  to  the  bottom  of  the  upright  part,  d,  which  has  an 
internal  diameter  of  6  mm.  and  an  external  one  of  10  mm, ;  the  bulb 
is  15  mm.  external  diameter.  The  tube  A  may  be  graduated.  The 
tube  B  has  a  capacity  of  100  c.c,  and  is  graduated  to  O'l  c.c.  It  is 
contracted  below  the  bulb  g,  which  is  15  mm.  external  diameter. 
C  is  a  quartz  tube  filled  with  fine  granular  copper  oxide  ;  its  ends  are 
plugged  with  asbestos  fibre.  The  connexion  with  A  and  Ji  is  made 
with  india-rubber  tube  wired  on  and  covered  with  wet  lamp  wick,  as 
shown  at  jj  ;  this  must  be  kept  wet  during  the  combustion.  Two 
disks  of  asbestos  board,  through  which  passes  the  tube  C,  are  indicated 
by  k  h.     C  is  heated  by  the  burner  D. 

When  required,  A  and  B  are  filled  with  water  by  raising  the 
bottles  a  and  b,  which  are  attached  to  the  tubes  by  india-rubber 
tubing.  The  apparatus  is  then  filled  with  nitrogen  from  the  cock  c 
to  the  narrow  part  under  g.  This  is  done  by  lowering  the  bottle  a 
and  opening  the  cock  e,  thus  admitting  air  into  yl  ;  e  is  then  closed, 
and  the  funnel  filled  with  alkaline  pyrogallol,  which  is  gradually 
lowered  into  A.     When  all  the  oxygen  has  been  absorbed  in  A,  c  is 
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opened,  and  tbe  nitrogen  passed  from  A  to  B  and  back  several  times, 
applying  alkaline  pyrogallol  when  the  nitrogen  is  in  A.  h  is  raised,  so 
that  the  level  of  the  water  is  at  the  narrow  part  of  B  under  g.  When 
the  water  at  B  is  at  this  mark,  c  is  closed,  the  three-way  cock  / 
opened  to  drain  A,  and  e  is  also  opened.  A  is  then  emptied  and 
washed  out,  and  a  filled  with  fresh  water. 
It  is  then  raised  above  e,  and  when  A  is 
filled,  c  is  closed.  The  funnel  is  removed, 
and  exactly  100  c.c.  of  gas  are  intro- 
duced into  A,  and  subjected  to  the  usual 
absorption  tests.  When,  finally,  only 
hydrogen,  methane,  and  nitrogen  are 
left,  the  gas  is  transferred  to  B,  and 
the  cock  c  is  closed.  A  and  a  are  now 
refilled  with  water.  D  is  lighted,  and 
a  small  flame  permitted  to  burn  three 
inches  below  C.  The  gas  is  passed  from 
B  to  A  and  back  six  or  eight  times.  The 
burner  is  removed  and  the  quartz  tube 
cooled  with  water,  and  a  reading  is  then 
taken  by  raising  b  until  its  water  level 
coincides  with  that  in  B.  The  contrac- 
tion equals  the  hydrogen,  methane  not 
being  affected  by  copper  oxide  below 
250°.  C  is  now  raised  to  a  red  heat, 
the  funnel  is  filled  with  10%  sodium 
hydroxide  solution,   and  the  gas  passed 

from  B  to  A  and  back ;  when  in  ^,  c  is  closed,  and  sodium  hydroxide 
admitted.  When  no  more  contraction  is  observed,  the  burner  is 
removed,  and  when  cold,  the  nitrogen  in  B  is  measured.  The  methane 
is  found  by  difference,  and  may  include  any  ethane  if  present. 

L.  DE  K. 

An  Improvement  in  Freseniiis'  Method  for  Estimating 
Hydrocarbons  in  Gases.  Ferdikaxd  Hexricii  (Zeitsch.  angew. 
Cfi^.ia.,  1910,  23,  441— 446).— In  1886,  R.  Fresenius  found  0-053 
vnlnme  %  of  light  hydrocarbons  in  the  gases  from  the  Wiesbaden  Hot 
-',  and  in  1906  Griinhut  and  Hintz  found  0'28  vol.  %  of  methane, 
recent  determinations  by  the  author  give  0*53  vol.  %  of  methane. 
Ihe  method  adopted  for  estimating  the  methane  was  a  modification  of 
that  introduced  by  Fresenius,  namely,  passing  a  given  volume  of  the 
ga«  over  heated  oxide  of  copper  and  weighing  the  carbon  dioxide 
formed. 

A  layer  of  oxide  75  cm.  long  is  recommended  in  place  of  Fresenius's 
>*«>  cm.  A  given  volume  of  the  gas,  free  from  carbon  dioxide  and 
^'f  ^K*°'  ^'  P'**^®*^  ^^  *  Bunte  burette,  which  is  attached  to  the  arm,  b, 
of  the  bulb-T-tube,  T ;  the  side-tube  o  is  attached  to  a  wash-bottle 
containing  concentrated  pota.ssium  hydroxide  solution,  and  then  to  a 
gas-holder  containing  air,  and  the  tube  c  to  two  wash-bottles,  one 
containing  potassium  hydroxide  solution,  and  the  other  concentrated 
sulphuric  acid  and  then  to  a  long  double  U-tube  containing  soda-lime 
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and  granular  calcium  chloride ;  this  is  followed  by  the  combustion 
tube  containing  the  oxide  of  copper,  and  then  come  the  usual  calcium 
chloride  tube  and  potash  bulbs,  which  are  attached 
to  a  calcium  chloride  tube  and  aspirator.  The  gas 
is  passed  from  the  Bunte  burette  through  the  appa- 
ratus, so  that  100  c.c.  require  some  fifteen  to  twenty 
minutes ;  two  litres  of  air  are  then  aspirated  through 
the  apparatus,  which  is  then  disconnected,  and  the  calcium  chloride 
tube  and  potash  bulbs  weighed. 

The  bulb-T  serves  to  catch  drops  of  water  which  pass  over  from  the 
burette. 

The  following  results  were  obtained  with  the  gases  from  the  springs 
mentioned  :  Hot  Spring,  053 ;  Schiitzenhof  Spring,  077,  0-41  ; 
Adler  Spring,  0-77 ;  Golden  Spring,  0-45%  methane  at  0°  and 
760  mm. 

In  the  analyses  it  is  not  necessary  to  use  900 — 1000  c.c.  of  gas, 
as  recommended  by  Griinhut  and  Hintz ;  100  c.c.  is  quite  sufficient. 

A  form  of  apparatus  for  collecting  gases  is  described,  and  also 
an  apparatus  for  freeing  large  volumes  of  gas  from  carbon  dioxide. 

J.  J.  S. 

Improved  Method  for  Analysis  of  Gases  from  Mineral 
Springs.  Ernst  Hintz  and  Leo  Grunhut  {Ze.itsch.  anal.  Ghem.,  1910, 
49,  25 — 42). — A  lengthy  paper,  giving  detailed  results  of  analyses 
of  gases  from  mineral  springs,  and  also  dealing  with  radioactivity  of 
mineral  waters.  The  chief  point  of  interest  is  the  estimation  of 
methane,  which  is  effected  in  the  usual  way  by  combustion  of  a  large 
quantity  of  the  gases  freed  previously  from  carbon  dioxide.  A  com- 
bustion tube,  75  c.c.  long,  filled  with  copper  oxide  and  connected  with 
the  usual  train  of  calcium  chloride  and  soda-lime  tubes,  is  recom- 
mended. 

The  gases  are  best  collected  in  a  Weinhold  suction  [flask  containing 
12%  aqueous  potassium  hydroxide.  L.  de  K. 

Reduced  Alcoholometry.  Antoine  de  Saporta  {Bull.  Soc.  chim., 
1910,  [iv],  7,  70 — 71). — If  the  usual  quantity  of  distillate  is  collected  in 
estimating  the  alcohol  in  weak  wines,  either  a  weak  distillate  is  obtained 
or  a  larger  quantity  of  wine  than  usual  must  be  used,  necessitating 
the  expenditure  of  a  longer  time  in  carrying  out  the  estimation.  To 
avoid  this  difficulty,  the  author  distils  only  60  c.c.  into  the  ordinary 
test  glass  and  then  places  in  this,  discs  of  ebonite  each  having  a  hole 
in  the  centre  large  enough  to  allow  the  stem  of  the  hydrometer  to 
pass  through.  In  this  way  hydrometer  readings  can  be  obtained  with 
the  smaller  volume  of  distillate.  T.  A.  H. 

Analysis  of  Turpentine  Oils.  Paul  Nicolardot  and  Louis 
Cl£ment  {Hull.  Soc.  chim.,  1910,  [iv],  7,  105— 109).— For  the  detection 
of  badly  prepared,  old,  or  adulteiated  turpentine  oils,  the  author 
recommends  the  determination  of  (1)  the  acid  number,  (2)  residue  left 
on  distillation  up  to  59°  under  180  mm.  pressure,  (3)  refractive  index, 
(4)  flash  point,  and  (5)  optical  rotation  of  each  of  five  equal  fractions, 
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collected  from  50°  to  59'^  under  180  mm.  pressure.     Particulars  of  the 
results  obtained  with  several  turpentine  oils  are  given  in  the  original. 

T.  A.  H. 

New  Method  of  Analysis  by  Miscibility  Curves ;  Application 
to  Turpentine  Oils.  Emile  Louise  (Compt.  rend.,  1910,  150, 
526—528.  Compare  Abstr.,  1907,  ii,  722  ;  1909,  ii,  722).— The  method 
already  described  can  be  applied  to  the  analysis  of  commercial  turpentine, 
when  it  readily  reveals  the  presence  of  adulterants,  such  as  light 
petroleum  and  resin  oils.  Instead  of  the  acetone  employed  in  previous 
experiments,  aniline  is  used  to  mix  with  the  liquid  under  examination. 
The  miscibility  curves  are  given  for  mixtures  of  aniline  with  French 
turpentine  and  with  the  above-mentioned  adulterants.  The  method 
has  also  been  applied  to  the  analysis  of  petroleum  oils,  alcohols, 
perfumes  and  pharmaceutical  preparations,  and  also  to  the  determination 
of  molecular  weight.  W.  0.  W. 

The  Estimation  of  Invert  Sugar  in  Sugar  Beets.  Josef  Urban 
(Zeitsch.  Zuckerind.  Bohm.,  1910,  34,  287—297). — The  ordinary 
Fehling's  solution  does  not  give  absolutely  accurate  results  with  sugar- 
beet  extracts,  and  a  modification  is  therefore  proposed ;  34:"64  grams  of 
copper  sulphate  are  dissolved  in  500  c.c.  of  water  to  form  one  solution. 
The  other  is  composed  of  173  grams  of  sodium  potassium  tartrate  and 
178  grams  of  crystalline  sodium  carbonate  (or  66'1  grams  of  the 
anhydrous  salt)  in  500  c.c.  of  water.  A  table  is  given  showing  the 
relation  between  the  copper  precipitated  and  the  invert  sugar  present. 
Certain  details  of  manipulation  are  also  discussed.  E.  J.  R. 

Detection  of  Traces  of  Formaldehyde  in  Presence  of  Acet- 
aldehyde  by  Schiff's  Reagent.     Georges  DENicis  {Compt.  rend., 
1910,    150,    529— 531).— Differences   in   the    behaviour    of    Schiff's 
reagent  towards  acetaldehyde  and  formaldehyde  enable  the  latter  to  be 
detected  when  present  to  the  extent  of  one  part  in  10,000  of  acetaldehyde ; 
5  c.c.  of  an  aqueous    solutions   containing   not   more   than  2%  acet- 
aldehyde are  mixed  with  12  c.c.  of  pure  sulphuric  acid  (D  1-66)  and 
5  c.c.  of  Schiff's  reagent.     Under  these  conditions,  if  the  aldehyde  is 
pore,  no  coloration  is  observed,  but  if  formaldehyde  is  treated  in  the 
fame  way,  the  liquid  becomes  intensely  violet  and  shows  an  absorption 
oand  in  the  orange.     The  Schiff's  reagent  is  best  prepared  by  adding  a 
litre  of  a  0-01%  solution  of  magenta  to  20  c.c.  of  sodium  hydrogen 
sulphite  solution  (D  36—40°  Baume),  and,  after  five  minutes,  adding 
20  c.c.  of  hydrochloric  acid  (D  M8). 

The  method  is  recommended  for  determining  the  presence  of 
formaldehyde  or  its  derivatives  in  wine,  and  for  the  estimation  of 
methyl  alcohol  in  denaturated  spirits.  W.  O.  W. 

[Modiflcation  of  Rimini's  Test  for  Formaldehyde.]  Samuel  R 
»CHRTVER  (Proc.  Roy.  ISoc,  1910,  B,  82,  226— 232).— See  this  vol, 
U,  «5o4. 
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Janovsky's  Reaction  for  Dinitro-compounds,  and  Bitto's 
Reaction  for  Aldehydes  and  Ketones  with  Aromatic  Com- 
pounds. Fritz  Reitzenstein  and  Georg  Stamm  {J.  pr.  Chem.,  1910, 
[ii],  81,  167 — 176). — "When  a  solution  of  l-chloro-2  :  4-dinitrobenzene 
in  acetone  is  slowly  added  to  sodioacetone  in  a  current  of  hydrogen,  a 
deep  violet  coloration  is  produced,  and,  finally,  a  brown  precipitate. 
The  latter,  after  purification,  consists  of  a  brown  powder,  CgHgO^Ng, 
m.  p.  95—105°,  which  is  probably  CH2:CMe-0-CgH3(N02)2.  The 
substance  accounts  for  the  intense  bluish-violet  colour  produced  by  the 
addition  of  potassium  or  sodium  hydroxide  to  an  acetone  solution  of 
l-chloro-2  :  4-dinitrobenzene.  The  reaction  is  an  instance  of  Janovsky's 
test  for  dinitro-compounds  (Abstr.,  1891,  685),  which  was  extended  by 
Bitto  (Abstr.,  1892,  1263)  to  apply  as  a  test  for  aldehydes  and  ketones. 
Bitto's  reaction  is  almost  unmentioned  in  the  literature.  The  authors 
now  tabulate  the  colour  reactions  given  by  numerous  nitro-compounds 
with  acetone  and  potassium  hydroxide,  and  also  those  exhibited  by 
m-dinitrobenzene,  potassium  hydroxide,  and  aliphatic  and  cyclic 
substances  containing  the  group  'CHo'CO.  C.  S. 

Direct  Test  for  Acetone  in  Urine.  Bruno  Bardach  {Zeitsch. 
anal.  Chem.,  1910,  49,  103 — 106). — The  author  has  applied  his  iodine 
test  for  acetone  (Abstr.,  1909,  ii,  626)  to  the  detection  of  acetone  in 
urines  without  previous  distillation.  To  3  c.c  of  filtered  urine  is 
added  1  c.c.  of  a  3%  solution  of  pure  peptone,  then  Lugol's  solution 
(4  grams  of  iodine,  6  grams  of  potassium  iodide,  100  c.c.  of  water) 
until  the  liquid  is  dark  brown,  and  finally  2  c.c.  of  ammonia.  If  a 
sufficiency  of  iodine  is  present,  the  colour  should  persist  for  about  ten 
minutes ;  if  not,  some  more  iodine  should  be  added,  or,  better  still,  a 
new  mixture  should  be  made.  After  an  hour  and  a  half,  the  liquid  is 
acidified  with  hydrochloric  acid,  and  if  the  solution  gets  quite  clear, 
acetone  is  absent.  Any  excess  of  iodine  may  be  bleached  with  a  few 
drops  of  dilute  thiosulphate.  Any  precipitate  must  then  be  examined 
under  the  microscope,  when  it  should  have  the  appearance  of  delicate 
needles,  either  individually  or  in  clusters.  L.  de  K. 

A  Possible  Significance  of  the  Cammidge  Reaction.  Leyman 
B.  Stookey  (Proc.  Amer.  physiol.  Soc,  1909,  14 — 15;  Amer.  J. 
Physiol.,  25). — Smolenski  attributes  the  Cammidge  reaction  to  sucrose 
in  the  urine  (Abstr.,  1909,  ii,  598),  and  the  experiments  given  show 
that  there  may  be  some  relationship  between  the  amount  of  sucrose  in 
the  food  and  the  intensity  of  the  reaction.  W.  D.  H. 

The  Pancreas  Reaction  of  Cammidge.  Hans  Ellenueck 
Biochem.  Zeitsch.,  1910,  24,  22 — 39). — The  author  gives  details  of  the 
various  methods  he  employed  in  carrying  out  this  reaction,  and  also 
of  the  appearances,  melting  points,  and  solubilities  of  the  crystals 
obtained  in  various  cases.  In  applying  the  reaction  to  twenty-four 
cases  of  healthy  children,  and  children  suffering  from  alimentary 
disturbances,  it  was  found  that  the  reaction  was  almost  always  positive 
in  the  case  of  the  ailing  children.  In  normal  cases,  however,  the 
reaction   is  sometimes  positive.      The  conclusion  is    drawn  that  the 
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positive  reaction  cannot  be  accepted  as  indicative  of  diseases  of  the 
pancreas.  S.  B.  S. 

Uflfelmann's  Lactic  Acid  Reaction.  Hugo  Kuhl  {Milchw. 
Zentr.,  I'^IO,  6,  61—63;  PJiarm.  Zeit.,  1910,  65,  120—121).— 
Uffelmann's  test  for  lactic  acid  is  as  follows  :  10  c.c.  of  a  2%  solution 
of  phenol  are  mixed  with  a  few  drops  of  ferric  chloride.  The  amethyst- 
blue  solution  turns  lemon-yeUow  if  a  liquid  containing  lactic  acid  is 
added  The  author,  however,  noticed  that  this  reaction  is  not 
characteristic  for  lactic  acid,  and  that  tartaric,  citric,  malic,  and  oxalic 
acids  also  give  it.     Lsevulic  and  benzoic  acids  do  not  give  the  reaction. 

If,  however,  used  for  the  identification  of  a  group  of  acids, 
UfEelmann's  test  may  be  improved  by  substituting  a  1/400%  solution 
of  salicylic  acid  for  phenol.  Benzoic  acid  may  also  be  employed  as 
follows:  5  c.c,  of  its  solution  (1:500)  are  mixed  with  a  drop  of 
ferric  chloride  (1  :  10),  when  a  white  turbidity  with  a  green  reflexion 
is  formed.  On  adding  a  few  drops  of  a  weak  solution  (I  :  1000)  of 
lactic,  tartaric,  citric,  malic,  or  laevulic  acid,  the  liquid  becomes 
clear  and  turns  a  dark  greenish-yellow.  Curiously  the  reaction  is 
also  given  by  ammonium  oxalate.  In  this  case  the  green 
predominates.  L.  de  K. 

New  Method  for  Estimating  c?-Tartaric  Acid.  Andre  Klixg 
(Compt.  rend.,  1910,  150,  616— 618).— The  following  method  is 
recommended  for  estimating  rf-tartaric  acid  in  wines  or  natural 
products. 

Twenty-five  c.c.  of  the  solution  containing  3  to  4  grams  per  litre  of 
'/-tartaric  acid  are  treated  with  100  c.c.  of  water  and  25  c.c.  of  a 
16%  solution  of  pure  Rochelle  salt  and  20  c.c.  of  a  5%  solution  of 
calcium  acetate.  The  precipitated  calcium  racemate  contains  a  small 
quantity  of  optically  active  salt,  and  is  dissolved  in  20  c.c.  of  4%  hydro- 
chloric acid,  diluted  to  150  c.c,  and  the  solution  heated  to  boiling 
with  40  c.c.  of  a  solution  containing  sodium  acetate  (10%)  and  calcium 
acetate  (1%).  After  cooling,  the  precipitate  is  filtered  off,  dissolved  in 
boiling  hydrochloric  acid  (10%),  and  titrated  with  a  16%  solution 
of  potassium  permanganate. 

The  results  are  somewhat  higher  than  those  obtained  by  the  usual 
method.  Phosphates,  sulphates,  sulphites,  calcium  salts,  acetic,  malic 
and  succinic  acids,  dextrose,  tannin,  and  colouring  matters  do  not 
interfere  with  the  method.  Salts  of  iron  or  aluminium  prevent 
precipitation  of  the  calcium  racemate.  Tartaric  esters  give  no 
precipitate  under  these  conditions.  W.  O.  W. 

Detection  of  Benzoic,  Cinnamic,  and  Salicylic  Acids  in 
Wine.  Karl  vo.v  der  Heide  and  F.  Jakob  {Zeitsch.  Nahr.  Genuesm., 
IJIO,  19,  137 — 153). — The  following  processes  may  be  used  for 
identifying  these  three  acids  when  present  together  in  wine  :  a  portion 
of  the  latter  is  first  extracted  with  chloroform  in  the  usual  way,  and 
the  presence  of  salicylic  acid  detected  by  means  of  ferric  chloride.  A 
woond  portion  of  the  wine  is  then  rendered  alkaline,  evaporated, 
acidified,  and  extracted  with  ether.     The  ethereal  extract  is  shaken 
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with  alkali  solution  in  order  to  obtain  the  organic  acids  present  in 
aqueous  solution.  This  solution  is  heated  until  all  dissolved  ether  has 
been  removed,  and,  when  cold,  is  treated  with  a  few  drops  of  1% 
potassium  permanganate  solution.  The  mixture  is  heated  on  a  water- 
bath,  and  should  as  little  as  0"01  mg.  of  cinnamic  acid  be  present,  an 
odour  of  benzaldehyde  will  be  noticed.  The  addition  of  permanganate 
is  then  continued  until  the  oxidation  is  complete,  the  benzaldehyde 
being  converted  into  benzoic  acid,  and  the  salicylic  acid,  if  present, 
completely  destroyed.  After  removing  the  excess  of  permanganate  by 
the  addition  of  sulphurous  acid,  the  acidified  solution  is  extracted  with 
ether,  and  the  residue  obtained  on  evaporating  the  ethereal  extract  is 
tested  for  benzoic  acid  (resulting  from  the  oxidation  of  the  cinnamic 
acid  in  addition  to  any  benzoic  acid  actually  present  as  such)  as 
described  by  Robin  (Abstr,,  1908,  ii,  1078).  The  presence  of  benzoic 
acid  itself  may  be  ascertained  by  submitting  the  acidified  wine  to 
steam  distillation' and  applying  Robin's  test  to  the  ether  extract  of 
the  distillate.  The  authors  have  also  made  experiments  regarding 
the  comparative  antiseptic  effect  of  benzoic,  cinnamic,  and  salicylic 
acids ;  they  find  that  the  following  quantities  of  the  respective  acids 
are  required  to  inhibit  fermentation  in  wine  must  containing  yeast : 
benzoic  acid,  0'15  to  0*25  gram;  salicylic  acid,  O'lO  to  0*25  gram;  and 
cinnamic  acid,  0*05  to  0-15  gram  per  litre.  W.  P.  S. 

Pat  Extraction  Apparatus.  A.  van  Raalte  {Chem.  Weekblad, 
1910,  7,  191). — A  description  of  an  apparatus  for  extracting  fat  from 
flour  with  carbon  tetrachloride.  A.  J.  W. 

New  Method  of  Estimating  Margarine  in  Butter.  M.  Raffo 
and  G.  Fokesti  (Gazzetta,  1909,  39,  ii,  441—444). — The  authors 
find  that  the  presence  of  margarine  in  butter  may  be  detected  by 
measuring  its  viscosity.  Using  an  Ostwald  viscosimeter  at  50°,  the 
time  of  efflux  fbr  water  was  32'6  seconds,  whilst  for  each  of  five 
samples  of  butter  it  was  66 "4  sees.,  and  for  margarine,  85*8  sees.  A 
number  of  mixtures  of  butter  and  margarine  were  examined  ;  the 
presence  of  10%  of  margarine  raises  the  time  of  efflux  from  66'4  to 
68-4  sees.  T.  H.  P. 

Chemical  and  Viscosimetric  Investigations  on  Animal 
Fats.  M.  Raffo  and  G.  Foresti  (Gazzetta,  1909,  39,  ii,  444 — 449).— 
Fats  from  different  animals  exhibit  different  constants,  but  with  fats 
from  different  parts  of  the  same  animal  this  does  not  appear  to  be  the 
case.  The  curves  connecting  the  viscosity  constant  >j  with  temperature 
for  six  different  animal  fats  follow  approximately  parallel  courses  from 
60°  to  80°.  T.  H.  P. 

Estimation  of  the  Acid  and  Saponification  Numbers  in 
Dark-coloured  Oils  and  Fats.  F.  Marx  {Cheni.  Zeit.,  1910,  34, 
124). — 2-5  Grams  of  the  sample  are  placed  in  a  600  c.c.  porcelain 
dish  and  well  stirred  with  addition  of  50  c.c.  of  neutral  alcohol,  and, 
after  adding  6—8  drops  of  phenolphthalein  solution,  the  free  acidity  is 
titrated.  The  whole  is  then  transferred  to  a  260  c.c.  flask,  and  the 
dish  is  rinsed  first  with  20  c.c.  and  then  again  twice   with    10  c.c.  of 
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benzene.  Twenty-five  c.c  of  iV^/2- alcoholic  potassium  hydroxide  are 
added,  and  the  mixture  is  boiled,  as  usual,  for  half  an  hour.  The 
contents  are  now  returned  to  the  dish,  the  flask  is  well  washed  with 
hot  alcohol  until  the  total  volume  is  about  150  c.c,  and,  after  adding 
another  4 — 6  drops  of  phenolphthalein,  the  excess  of  alkali  is 
titrated.  The  end  reaction  is  very  sharp,  even  with  fish  oily.  During 
the  titration  the  liquid  should  be  well  stirred  with  a  glass  rod. 

L-  DE  K. 

Estimation  of  Acid  and  Saponification  Numbers  in  Dark- 
coloured  Oils  and  Fats.  Friedrich  Mayer  {Chem.  Zeit.,  1910,  34, 
238 — 239). — The  process,  which  aims  at  the  determination  of  tallow  in 
cylinder  oil,  is  carried  out  as  follows :  10  grams  of  the  oil  are  dissolved 
in  a  200  c.c.  flask  in  25  c.c.  of  benzene,  and  gently  boiled  for  an 
hour  with  25  c.c.  of  (?  alcoholic)  xV'/2-potassium  hydroxide  ;  30  c.c. 
of  water  are  then  added,  and  the  whole  introduced  into  a  separating 
funnel ;  the  alkaline  liquid  is  drawn  off,  and  the  benzene  layer  washed 
twice  in  succession  with  25  c.c.  of  water.  The  excess  of  alkali  is  then 
titrated  as  usual,  using  phenolphthalein  as  indicator.  Although  the 
liquid  is  slightly  yellow  and  milky,  the  end  reaction  is  very  distinct. 

L.  DE  K. 

Analysis  of  Ferrocyanides.  Frederick  W.  Skirrow  {J.  Soc. 
Chem.  Ind.,  1910,  29,  319 — 323). — A  review  of  Colman's  paper 
{Analyst,  1908,  33,  261)  on  the  various  processes  of  estimating  ferro- 
cyanogen  in  spent  iron  oxides,  etc.  The  following  conclusions  are 
arrived  at : 

In  the  Feld  method,  a  loss  of  hydrogen  cyanide  occurs  on  boiling 
the  alkaline  ferrocyanide  with  excess  of  magnesium  chloride.  A 
practical  recovery  of  hydrogen  cyanide  takes  place  on  distilling 
mercuric  cyanide  with  dilute  sulphuric  acid  in  presence  of  chloride, 
but  owing  to  impurities  usually  present,  there  is  generally  some  loss. 
When  using  the  zinc  sulphate  process,  it  is  better  to  have  the  solutions 
a  little  more  concentrated  than  usual.  In  the  separation  of  ferro- 
cyanide from  carbonyl  ferrocyanide,  it  is  advisable  to  wash  the  pre- 
cipitate with  absolute  alcohol,  and  to  titrate  directly  in  the  presence 
of  the  filter. 

When  working  with  spent  iron  oxide  previously  extracted  with 
carbon  disulphide,  the  alkaline  solution  should  be  well  boiled  to 
separate  the  iron  properly,  and  then  be  filtered.  Traces  of  ferrocyanide, 
however,  always  remain  in  the  insoluble  residue,  probably  in  the  form 
of  the  calcium-iron  compound.  L.  de  K. 

Eatimation  of  Betaine.  Vladimir  Stanek  and  K.  Dom/n 
(XeiUch.  Zuckerind.  Bohm,  1910,  34,  297— 304).— See  this  vol., 
ii,  336. 

Application  of  the  Volhard  Method  to  the  Estimation  of 
Alkaloids.  Elias  Elvove  (J.  Amer.  Chein.  Soc.,  1910,  32, 132—139). 
-—The  estimation  of  alkaloids  can  be  much  simplified  by  converting 
them  into  their  hydrochlorides  and  estimating  the  chlorine  by  the 
Volhard  method.  In  an  earlier  paper  (Bull.  54,  ffyg.  Lab.,  (/.S.  Pub. 
I/ealthand  Alar.  Hosp.  Serv.),  the  author  has  applied  this  method  to 
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quinine,  quinidine,  cinchonine,  cinchonidine,  and  strychnine,  In  the 
present  work  its  use  has  been  extended  to  cocaine,  morphine,  codeine, 
narcotine,  atropine,  hydrastine,  pilocarpine,  and  brucine. 

The  amount  of  alkaloid  in  specimens  obtained  commercially  or  in 
the  course  of  assay  mayj  be  estimated  in  the  following  way.  About 
0-2  gram  is  dissolved  in  20  c.c.  of  4%  hydrochloric  acid,  the  liquid  is 
evaporated  to  dryness  on  the  water-bath,  and  the  residue  is  mixed  with 
5  c,c.  of  alcohol  and  again  evaporated,  this  treatment  with  alcohol 
being  repeated.  The  residue  is  dissolved  in  about  10  c.c.  of  water,  and 
the  solution  titrated  with  standard  alkali  in  presence  of  phenol- 
phthalein.  If  a  precipitate  is  produced,  it  is  collected  on  a  filter  and 
washed  with  water  until  free  from  chlorine.  The  filtrate  is  diluted, 
acidified  with  nitric  acid,  treated  with  a  slight  excess  of  standard 
silver  nitrate  solution,  and  then  made  up  to  a  definite  volume  and 
filtered.  The  excess  of  silver  in  a  measured  portion  of  the  filtrate  is 
estimated  by  means  of  standard  thiocyanate  solution  in  presence  of 
ferric  alum.  From  the  amount  of  hydrochloric  acid  thus  found,  the 
quantity  of  alkaloid  can  be  calculated.  In  the  case  of  brucine,  the 
colour  produced  on  adding  the  nitric  acid  interferes  with  the 
subsequent  titration  ;  a  measured  portion  of  the  liquid  is  therefore 
evaporated  to  dryness  on  the  Avater-bath,  the  residue  ignited,  and 
dissolved  in  hot  dilute  nitric  acid,  the  solution  being  then  titrated 
with  thiocyanate.  E.  G. 

Titration  of  Alkaloidal  Salts.  Ernst  Runne  (Apoth.  ZeiL, 
1909,  24,  662—663  ;  1910,  25,  137.  Compare  Kippenberger,  Abstr., 
1900,  ii,  637;  Astruc,  Abstr.,  1901,  i,  604).— The  results  of  an 
investigation  into  the  possibility  of  titrating  the  acids  of  alkaloidal 
salts  by  standard  alkali  solutions,  and  the  influence  of  various 
indicators  on  the  results  are  given. 

In  solution  in  alcohol,  morphine  is  slightly  acid  to  Poirrier's  blue, 
whilst  quinine,  cocaine,  and  codeine  are  neutral.  In  alcoholic  solution, 
phenolphthalein  is  not  reddened  by  any  of  these  four  alkaloids,  but  in 
aqueous  solution,  codeine  is  markedly  alkaline,  morphine  and  cocaine 
less  so,  whilst  quinine  is  neutral  to  it.  The  alcoholic  solution  of  each 
of  the  four  alkaloids  reddens,  sooner  or  later,  with  phenolphthalein 
on  dilution  with  water.  A  series  of  trials  showed  that  quinine  hydro- 
chloride only  may  be  titrated  accurately  in  either  alcohol  or  water, 
and  with  either  of  the  two  indicators,  whilst  quinine  sulphate,  cocaine 
hydrochloride,  and  codeine  phosphate  can  only  be  titrated  in  alcohol 
or  alcohol-water  solutions  with  either  indicator ;  morphine  salts 
cannot  be  titrated  accurately  under  any  of  the  conditions  tried. 
Poirrier's  blue  is  on  the  whole  the  better  of  the  two  indicators  for 
these  purposes.  T.  A.  H. 

Chlorophyll  Group.  VI.  The  Estimation  of  Chlorophyll  in 
Plants.  Benryk  Malarski  and  Leon  Makchlewski  {Biochem. 
ZeitHch.,  1910.  24,  319 — 322).— The  chloiophyll  is  extracted  and 
converted  into  chlorophyllan  by  means  of  acids,  and  the  light  absorption 
in  chloroform  solution  is  then  quantitatively  estimated  by  means  of  a 
Kbnig-Marten  apparatus.     As  the  absorption  value  of  pure  chloro- 
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phyllan  is  known,  the  amount  of  chlorophyllan  obtainable  from  the 
plants  under  investigation  can  be  readily  calculated.  The  chloro- 
phyllan values  differ,  however,  in  different  plants,  and  even  in  the 
same  plants  grown  under  different  conditions.  S.  B.  S. 

Estimation  of  Morphine.  Ernst  Wintersteik  (Arch.  exp.  Path. 
Pharm.,  1910,  62,  139— 144).— The  method  of  Faust  and  Cloetta  was 
adopted  by  Riibsamen  in  recent  work  on  the  estimation  of  morphine. 
Reasons  are  given  in  full  to  show  that  this  method  is  not  trustworthy. 

W.  D.  H. 

Colour  Reactions  of  Proteins.  C.  Eeichard  [Pharm.  Zeit., 
1910,  55,  158—160,  167— 168).— ^(/5r-JZ6umm.— The  tests  are  applied 
to  the  dried  and  powdered  substance ;  when  strongly  pressed,  the 
powder  conglomerates.  Sulphuric  acid  gives  at  first  a  colourless  jelly, 
but  on  warming,  a  bluish-violet  coloration  appears  ;  this  again  fades, 
but,  after  a  few  days'  exposure  to  the  air,  a  deep  blue  solution  is 
formed,  which  gains  in  intensity  by  gently  warming  for  some  time. 
Fuming  hydrochloric  acid  is  well  known  as  a  test  for  proteins;  but 
the  author  found  that  a  weaker  (25%)  acid  also  gives  a  blue  colour  if 
the  substance  is  evaporated  with  the  acid,  and  then  again  re-moistened 
with  it ;  the  colour  is  not  so  permanent  as  with  sulphuric  acid.  The 
test  may  be  applied  also  by  mixing  the  powder  with  a  little  sodium 
chloride  and  then  moistening  with  sulphuric  acid.  Nitric  acid  gives 
at  once  an  intense,  yellow  coloration,  but  a  colourless  25%  acid  gives 
a  colourless  jelly,  which,  however,  gradually  turns  sulphur-yellow ; 
warming  promotes  the  reaction.  On  adding  strong  alkali,  the  colour 
changes  to  a  dark  reddish-brown,  but  the  yellow  tinge  is  again 
restored  on  adding  nitric  acid.  Glacial  acetic  acid  is  a  good  solvent 
for  egg-albumin,  and  on  evaporating  the  solution  and  gently  drying 
the  residue,  a  reddish-brown  mass  is  obtained,  which  turns  blue  when 
uioistened  with  sulphuric  acid. 

A  somewhat  similar  coloration  is  obtained  with  trichloroacetic  acid, 
whilst  aminoacetic  acid  is  without  effect.  A  splendid  reaction  is 
obtained  when  an  intimate  mixture  of  the  substance  with  ammonium 
heptamolybdate  is  moistened  with  sulphuric  acid  ;  the  mixture  turns 
almost  black,  but  on  exposure  to  the  air  an  intense  blue  liquid  is 
formed,  which  does  not  fade  in  the  least.  No  reaction  is  obtained 
ri  the  cold  by  substituting  acetic  acid  or  25%  hydrochloric  acid  for 
•ulphuric  acid,  and  this  makes  the  test  a  very  important  one.  If  the 
ttubstance  is  triturated  with  ammonium  vanadate  and  a  little  water,  the 
mass  gradually  turns  an  intense  yellow ;  if  a  little  25%  hydrochloric 
•cid  is  added,  .a  nondescript  coloration  is  formed,  which  soon  turns 
dark  green  and  finally  blue. 

Several  other  tests  are  given  (iodic  acid,  metallic  salts,  phenyl- 
hydrazine  hydrochloride,  picric  acid,  etc.),  which  are,  however,  less 
'nportant.  Attention  is  called  to  the  behaviour  of  vanillin,  which 
when  mixed  with  the  substance  gives  a  splendid  violet  coloration  on 
moistening  with  25%  hydrochloric  acid  ;  sulphuric  acid  may  also  be 
used,  but  acts  somewhat  more  slowly.  This  reaction  is  a  valuable  one 
When  testing  for  albumin  in  vegetable  specimens  under  the  microscope. 

L.  DE  K. 
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[Estimation  of  Proteins  in  Milk  and  Blood.]  Theodor  Weyl 
{Ber.,  1910,  43,  508— 511).— See  this  vol.,  i,  287. 

Medico-Legal  Aspect  of  the  Benzidine  Reaction  in  the 
Examination  of  Blood  Stains.  Fred.  Bordas  {Compt.  rend., 
1910,  150,  562—564.  Compare  Adler,  Abstr.,  1904,  ii,  459).— It  is 
stated  that  Adler's  reaction,  depending  on  the  appearance  of  a  colora- 
tion when  blood  is  treated  with  hydrogen  peroxide  and  benzidine,  is 
not  characteristic  for  blood,  since  pathological  liquids,  such  as  pus, 
and  the  juices  of  many  fruit  and  plants,  such  as  that  of  pears,  spinach, 
and  carrots  amongst  others,  give  the  reaction  equally  well.  Since 
the  reaction  is  conditioned  by  the  decomposition  of  hydrogen  peroxide, 
it  follows  that  any  material  capable  of  effecting  this  will  develop  a 
coloration  with  the  reagent.  This  has  been  found  to  occur  with  many 
colloids,  for  example,  ferrous  oxalate  solution  and  with  pulverulent  or 
porous  substances,  such  as  talc,  pumice  stone,  alumina,  and  cellulose. 
In  the  case  of  blood,  the  reaction  is  produced  by  colloids,  and  as  these 
are  destroyed  at  85°,  McWeeny's  method  of  applying  the  test  (this  vol., 
ii,  84)  is  useless.  If,  however,  the  catalytic  activity  of  the  blood  is  restored 
by  contact  with  pure  cellulose,  the  method  is  applicable  even  when  the 
stained  article  examined  has  been  washed  in  hot  water.  An  imprint 
of  the  moist  stain  is  made  on  filter  paper  which  has  been  washed  with 
acids  until  it  no  longer  gives  the  reaction.  A  drop  of  hydrogen 
peroxide  is  then  added,  and  followed  by  several  drops  of  benzidine 
solution.  The  result,  however,  is  only  conclusive  when  the  indication 
given  is  negative.  W.  0.  W. 

Albert's  Method  of  Determining  Soil  Acidity.  H.  Suchting 
and  Th.  Aknd  {Zeitsch.  angew.  Chem.,  1910,  23,  103 — 106.  Compare 
ibid.,  1909,  22,  533). — A  number  of  determinations  of  acidity  were 
made  with  different  soils  by  the  Tacke-Siichting  method  and  by 
Albert's  method  (Abstr.,  1909,  ii,  446).  The  latter  method  gave  very 
uncertain  results,  depending  partly  on  the  duration  of  the  boiling, 
lower  results  being  obtained  by  long  boiling  than  by  boiling  for  a 
shorter  time. 

It  is  pointed  out  that  in  employing  the  Tacke-SUcliting  method, 
the  process  must  be  carried  out  exactly  as  described.        N.  H.  J.  M 

[Albert's  Method  for  Determining  Soil  Activity.]  Robert 
Albert  {Zeitsch.  angew.  Chem.,  1910,  23,  106 — 107.  Compare  Abstr., 
1909,  ii,  446). — A  reply  to  SUchting  and  Arnd  (preceding  abstract). 
Further  experiments  with  different  soils  showed  that  in  some  oases 
the  method  is  less  exact  than  that  employed  by  Tacke  and  Suchting. 
Satisfactory  results  were,  however,  obtained  with  different  soils,  by 
avoiding  any  great  excess  of  ammonium  salt  and  of  baryta,  the 
approximate  amount  of  barium  hydroxide  required  being  first  ascer- 
tained by  adding,  baryta  water  to  the  soil  suspended  in  water 
containing  phenolphthalein.  The  results  obtained  by  the  modified 
method  agree  with  those  obtained  by  Tacke  and  Siichting's  method. 

N.  H.  J.  M. 
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Specific  Refractive  Powers  or  Optical  Constants  of  Sub- 
stances in  very  Dilute  Solutions.  C.  Chkxeveau  {Compt.  rend.,\^\0, 
150,  866—869.  Compare  Abstr.,  1907,  ii,  920).— Eesults  of  measure- 
ments by  the  interferential  refractometer  are  given  for  dilute  solutions 
of  potassium  chloride,  ammonium  nitrate,  and  magnesium  nitrate. 
The  eoDclnsion  drawn  is  that  ionisation  has  no  appreciable  influence 
on  the  refractive  power  or  "optical  constant"  of  a  substance  in 
solution  when  the  concentration  exceeds  005%.  W.  0.  W. 

Refractive  Index  of  Colloids.  Walter  Frei  (^eifsc^.  Chem.  Ind. 
Kolloide,  1910,  6,  192 — 197). — The  i-efractive  index  of  dilute  solutions 
of  gelatin  at  37°  is  found  to  be  a  linear  function  of  the  gelatin 
concentration.  On  addition  of  gradually  increasing  small  quantities 
of  sodium  hydroxide  to  a  05%  solution  of  gelatin  at  22°,  the  refractive 
index  is  at  first  slightly  increased,  and  then  falls  continuously.  Neutral 
salts  increase  the  refractive  index  of  both  acid  and  alkaline  gelatin  solu- 
tions. From  observations  made  with  different  chlorides  and  sodium  salts, 
the  specific  influence  of  various  cations  and  anions  has  been  determined. 

H.  M.  D. 

Determination  of  Constitution  by  Spectrochemical  Methods. 
Kabl  Auwers  and  Fritz  Eisenlohr  (Ber.,  1910,  43,  806 — 826). — As 
a  result  of  refractometric  measurements,  Briihl  has  put  forward 
certain  rules  with  respect  to  the  optical  behaviour  of  unsaturated 
compounds  (compare  Trans.,  1907,  91,  115).  These  rules  permit  not 
only  of  the  determination  of  the  degree  of  unsaturation  of  such 
compounds,  but  can  also  be  used  to  decide  whether  conjugated  double 
liiikings  are    pre.>jent  or   not.      In   tlie  literature,  however,  there  aio 

tmerous  examples  of  compounds  which  do  not   conform  to  Briihl'.s 

'1**R.  This  want  of  conformity  mny  be  real,  or  it  may  be  due  to  the 
sub.'^tances  investif;ated  being  impure,  and  the  authors  have  commenced 
nn  extended  investigation  on  the  subject. 

A  conjugated  double  linking  should  give  rise  to  optical  exaltation. 

'  the  molecular  refractivities  are  taken  for  comparison,  any  small 
'  rror  in  the  atomic  refractivities  of  the  atoms  of  a  compound  may 
;,'ive  rise  to  serious  errors  in  the  molecular  refi*activity  in  the  case  of 
compounds  of  high  molecular  weiglit.  The  authors,  therefore,  recom- 
roeiid  that  the  "  specific  refraclivity  x  100,"  which  they  denote  by  2a,  or 
5i„  should  be  used  for  purposes  of  comparison.  When  this  is  done, 
'pparent  anomalies  which  exist  in  certain  homologous  phenol  etiiers 

misolc,  phenotole,  etc.)  when  their  molecular  refractivities  are 
'  ouipared  are  done  away  with. 

Optical  exaltation  is  taken  as  existing  when  the  experimental  value 
for  2  is  greater  than  the  theoretical   by  0-30— 035.     In  the  case   of 
J«peoific  dispersion,  there  is  an  exaltation  when  the  deviation  from  the 
VOL.  xcviil.  ii.  26 
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theoretical  value  for  2y — 2a  amounts  to  0-12 — 0'15,  or  when  the 
deviation  from  the  theoretical  molecular  dispersion  amounts  to  more 
than  12—15%. 

As  far  as  the  authors'  experiments  go,  abnormally  high  molecular 
refractivities  are  obtained  with  only  two  groups  of  compounds  which 
do  not  possess  conjugated  double  linkings,  namely,  with  methyl- 
ene derivatives,      \.C<^ ,    containing    a    semicyclic    double    linking, 

and  with  compounds  containing  a  3- ring  of  carbon  atoms.  The 
exaltation  is  especially  marked  when  a  3-ring  is  conjugate  with  a 
double  linking. 

The  addition  of  side-chains  to  the  central  carbon  atom  of  a  conjugated 
system  lowers  the  optical  effect  of  the  latter.  The  greater  the  number 
of  such  side-chains  the  less  optically  abnormal  become  the  compounds. 
Thus  the  exalting  effect  of  conjugated  systems  diminishes  in  the 
order : 


•ch:ch-ch:ch- 

^ 

•ch:c-ch:ch- 

— > 

•ch:c-c:ch 

ch:ch-ch:o 

^-^ 
^-^ 

•ch:ch-c:o  ^ 
•ch:c-ch:o 

^■^ 
^-^ 

•ch:c— c:o 

R^   R 

II. 


Ring  formation  in  a  conjugated  system  acts  similarly  to  the 
addition  of   a   side-chain.      Thus  the  cyclic   compounds  of   the  type 

^C'CICH  and  _p,^C*C!0  correspond    in    their  optical  behaviour 

R  R 

•CTJ'C C'CH 

with    the     acyclic    compounds    of    the    type  ' .       .*  and 

CHgR 

•CHIC — c:o 

CHgR 

A  system  of  conjugated  double  linkings  which  has  been  altered 
by  substitution  in  any  of  the  above  ways  is  called  a  *' disturbed 
conjugation,"  and  one  may  speak  of  "  undisturbed,"  "  simply  disturbed," 
and  "much  disturbed"  conjugations. 

Substitution  at  the  end  carbon  atoms  of  a  conjugation  may  diminish 

the     optical    exaltation.       Such    lateral   disturbances    are     especially 

marked  when  there  is  already  a  central  disturbance  in  the  conjugated 

system,  and  in  some  cases  the  exaltation  may  be  completely  eliminated. 

™,  .  u         -0=0— CIO  ,       -c— C-Ci=C-        , 

Ihus  systems  such  as       .      .       .  and         ....         show 

R  R'    R"  R    R    R"  R"' 

very  little  exaltation. 

])ifferent  side-chains  have  different  effects.  An  alkyloxy-group, 
such  as  OCHg  or  OCgHg,  lowers  the  exalting  effect  of  a  conjugation 
much  less  than  a  hydroxyl  or  alkyl  group. 

The   above  regularities  show  why  a-phellandrene,  which  according 
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to  Wallach  (Abstr.,  1904,  i,  1035)  has  the  constitution 

chIch 

is  optically  normal ;  it  possesses  a  disturbed  conjugation. 

The  influence  of  disturbed  conjugations  is  also  marked  when  the 
disturbing  substituent  also  contains  a  double  linking,  and  by  its 
entrance  into  the  molecule  increases  the  number  of  conjugations. 
Compounds  which  contain  a  series  of  three  double  linkings,  as 
CH:C-C:C-C:C-  and  CH:C-C:C-C:0,  possess  a  very  high  refractivity 

and  dispersivity.  If,  however,  the  three  double  linkings  are  crossed, 
the  exaltation  is  very  much  diminished,  and  becomes  even  less  than 
that  of  the  parent  substance  with  ouly  two  conjugations.  This 
explains  why  methyl  1  :  4:-dimethyl-A''*-c^cfohexadiene-2-carboxylate 
(Abstr.,  1908,  i,  520)  does  not  exhibit  the  usual  exaltation. 

In  all  cases  the  dispersivity  is  strongly  exalted  when  the  refractivity 
shows  only  a  slight  exaltation.  In  some  cases  where  an  exaltation 
of  the  refractivity  is  to  be  expected,  there  is  a  depression  instead. 
This  may  be  due  to  impurity  of  the  compound,  or  to  polymerisation. 
The    latter    cause  accounts   for  the  abnormal    results    obtained  with 

PTT'CIT 

ppr  cyc^opentadiene,   i     *       ^CHo(Abstr.,  1896,  i,  289). 

^"-  Cxi. Cxi 

■Q  C^^^C'CH      Although  this  compound  shows  a  depression  of  the 

Hc'        'CH     ^     molecular  refractivity,  the  molecular  dispersivity  is 

X-i^  exalted  above  the  theoretical  by  115%. 

Y  The  above  results  may  be  applied  to  determining 

CHg'CH'CHg       the  position  of  the  ethylene  linking,  and  the  authors 

consider  that   Fisher  and  Perkin's   formula  for   iso- 

carvestrene  (Trans.,  1908,  93,  1890)  should  be  replaced  by  the  annexed 

formula.  T.  S.  P. 

Determination  of  Constitution  by  the  Optical  Method. 
Kabl  Auw'ers  and  Fkitz  Eisenlohr  {Ber.,  1910,  43,  827— 834).— 

The     rules     deduced     in     a 

^'CHj  C'CHg  former  paper  (see  preceding 

HC^XciCH  HC^^C'CH       abstract)     are     applied     in 

H,cl       'CH     '  H  c'       '^CH     *      various     cases,    the     optical 

\/        *  °*'         ^    \/^  constants  being  redetermined 

Y"-  CH  by  the  authors. 

CH,'C:CH„  CH„'C:CH„  Methylmenthatriene 

(I.)  (II.)  (Ab.str.,  1907,  i,  597;  1908, 

CH'CH.  CH'CH  '»  4*^3)  must   possess  either 

H^C-^^CH  M  r./\nii  ^         ^^®  formula  (I)  or  (II),  the 

H  c'        ip'oir  *^l        II  molecular    refractivity    and 

*    \/   '^"o      or     "s^N.     JC'CHj       dispersivity    being     slightly 

C  Q  exalted,  owing  to  the  doubly 

CHj'C'Cir  CH  -C-CH  disturbed    conjugation.      It 

(III.)     *  (I\M      *  ^^    *^°^    possible    to    decide 

between  these  two  formulffi 

26—2 
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on  optical  grounds.  Other  formulae  which  have  beeu  proposed  would 
necessitate  either  a  very  high  exaltation  or  else  a  normal  refractivity 
and  dispersivity.  Similar  results  show  that  the  compound  resulting 
from  the  interaction  of  magnesium  methyl  iodide  and  pulegone  (Abstr., 
1908,  i,  556)  has  either  the  formula  (III)  or  (IV). 

The  compound  resulting  from  the  action  of  zinc  chloride  on  methyl- 
heptenone  (Abstr.,  1907,  i,  597)  possesses  optical  properties  corre- 
sponding with  1  :  S-dimethyl-A^'^-cyc^ohexadiene.  T.  S.  P. 

Magnetic  and  Electrical  Double  Refraction  of  Aromatic 
Liquids  and  the  Theory  of  Molecular  Orientation.  A.  Cotton 
and  Henri  Mouton  {Compt.  rend.,  1910,  150,  774—777.  Compare 
Abstr.,  1909,  ii,  773). — The  magnetic  and  electrical  double  refraction 
of  aromatic  liquid  substances  both  diminish  as  the  temperature  rises, 
but  the  rate  of  diminution  is  considerably  greater  in  the  case  of  the 
electrical  effect.  If  the  values  obtained  for  the  electrical  double 
refraction  of  nitrobenzene  at  different  temperatures  are  divided  by  the 
corresponding  values  of  the  dielectric  constant,  numbers  are  obtained 
which  vary  with  the  temperature  at  approximately  the  same  rate  as  the 
magnetic  double  refraction.  This  relationship  is  cited  as  evidence  in 
support  of  the  theory  that  the  double  refraction  effects  are  due  to 
orientation  of  the  molecules  in  the  magnetic  and  electrical  fields.  The 
fact  that  the  dependence  of  the  double  refraction  on  the  wave-length 
follows  the  same  law  for  different  substances  is  supposed  to  indicate 
that  the  action  is  due  to  the  same  cause  in  all  cases.  H.  M.  D. 

Effect  of  Pressure  on  Arc  Spectra :  Titanium.  E.  Rossi 
{Proc.  Roy.  Soc,  1910,  83,  A,  414— 420).— The  spectrum  was  obtained 
from  an  arc  burning  between  a  negative  carbon  rod  and  a  positive  pole 
consisting  of  a  graphite  tube  .filled  with  powdered  titanium  carbide. 
The  arc  thus  obtained  was  found  to  burn  under  pressure  far  better 
than  an  arc  between  metallic  poles.  Pressures  up  to  100  atmospheres 
were  used.  All  the  lines  examined  were  found  to  be  broadened  by 
pressure,  the  amount  and  the  nature  of  the  broadening  being  different, 
however,  for  different  lines.  Numbers  representing  the  observed  dis- 
placements of  fifty-two  lines  at  15,  30,  50,  and  100  atmospheres  are 
recoi'ded.  As  mean  displacement  per  atmosphere  the  value  0 "00365 
Angstrc)m  unit  was  obtained.  Some  lines  are  found  to  have  the  same 
relative  intensities  at  the  different  pressures  examined,  but  the  majority 
undergo  a  change.  H.  M.  D. 

Extension  of  Band  Spectrum  of  Nitrogen  in  Extreme  Red 
and  Infra-red.  F.  Cuozic  {Compt.  rend.,  1910,  150.  800-863).— 
Two  new  series,  each  consisting  of  eight  bands,  more  refrangible  than 
those  hitherto  recorded,  have  been  observed  in  the  spectrum  ol 
nitrogen.  The  two  most  refrangible  of  the  new  bands  belong  to  the 
fifth  sub-group,  whilst  the  next  six  constitute  a  sixth  sub-group.  The 
wave-lengths  of  the  new  bands  are  given,  and  the  numbers  shown  t<: 
be  in  good  agreement  with  those  calculated  from  Deslandres'  forranln 
(Abstr.,  1902,  ii,  373).  W.  O.  W. 
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Measurement  of  Normal  Lines  in  the  Helium  Spectrum. 
P,  EvERSHEiM  {Zeitsch.  wis8.  Photochem.,  1910,  8,  148 — 150). — The 
interferometer  method  used  by  the  author  for  the  measurement  of 
standard  lines  in  the  iron  spectrum  has  been  applied  to  the  determina- 
tion of  the  wave-lengths  of  seven  lines  in  the  helium  spectrum.  The 
lines  in  question  can  be  measured  with  great  precision,  and  are 
recommended  as  very  suitable  for  calibration  and  comparison  purposes. 

H.  M.  D. 

The  Spark  Spectra  of  Potassium  and  Sodium.  R.  Schillixoer 
{Wim.  Siizungsber  Akad.  Wiss.,  1909,  118,  604— 627).— The  paper 
contains  a  detailed  account  of  the  author's  experiments  on  the  spark 
spectra  of  sodium  and  potassium  in  an  atmosphere  of  hydrogen.  A 
Rowland  concave  grating  of  high  dispersion  was  employed  ;  an 
Angstrom  unit  corresponded  in  the  primary  spectrum  with  about 
0'38  mm.  The  portions  of  the  spectrum  examined  consisted  of  lines 
from  \  7700  in  the  red  to  A.  2100  in  the  ultra-violet,  the  wave-lengths 
measured  being  tabulated  comparatively  with  the  results  of  Other 
workers.  The  plates  employed  were  exposed  during  two  to  six  hours 
in  the  ultra-violet,  and  for  seventy  hours  in  the  lowest  part  of  the 
red.     A  comprehensive  bibliography  is  also  appended. 

F.  M.  G.  M. 

Light  Emission  and  its  Excitation.  Philipp  Lenard  {Ann. 
Physik,  1910,  [iv],  31,  641—685.  Compare  Abstr.,  1905,  ii,  565). 
— A.  detailed  investigation  has  been  made  of  the  bands  in  the 
phosphorescence  spectra  of  the  alkaline  earth  metal  and  zinc 
sulphides.  In  particular,  the  connexion  between  the  wave-length  of 
the  exciting  light  and  the  intensity  of  the  excited  phosphorescent 
light  has  been  examined.  The  observations  indicate  that  three 
types  of  phosphorescent  light  emission  can  be  distinguished.  Two  of 
these  are  characterised  respectively  by  relatively  slow  and  very  rapid 
rays  of  decay,  whilst  the  third  is  only  excited  to  any  considei'able 
extetit  by  ultra-violet  radiations.  The  processes  which  give  rise 
to  the  three  types  of  emission  are  shown  to  be  independent  of  one 
another. 

An  explanation  of  the  observations  is  put  forward  in  terms  of  the 
theory  of  electrons.  H.  M.  D. 

Dispersion  and  Absorption  of  Metals  for  the  Visible  and 
Ultra-violet  Spectrum.  Willi  Meier  {Ann.  Physik,  1910,  [iv], 
31,  1017 — 1049).— From  observations  on  the  reflexion  of  light  at 
metallic  surfaces,  the  author  has  obtained  values  for  the  refractive 
index  and  the  coefficient  of  absorption.  The  substances  investigated 
were  gold,  nickel,  iron,  platinum,  bismuth,  zinc,  selenium,  mercury, 
a  5<)%all()y  of  copper  and  silver.  Wood's  metal,  and  iodine.  The  indices 
o!  refraction  and  of  absorption  are  recorded  iueach  case  for  a  series  of 

've-lengihs. 

it  IS  8hown  that  in  all  cases  the  dispersion  agrees  with  that 
ixpured  by  Drude's  theory  if  the  assumption  is  made  that  bound, 
'^"'  ''*!'  '^  free,  electrons  take  part  in  the  influence  exerted  by  the 
rtflecting  substances  on  the  incident  rays.  H.  M.  D. 
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Absorption  Spectra  of  Vapours  of  the  Alkali  Metals.  P.  Y, 
Bevan  {Proc.  Roy.  Soc,  1910,  83,  A,  421—428.  Compare  this  vol., 
ii,  87). — The  absorption  spectra  of  the  vapours  of  rubidium  and 
caesium  have  been  examined  by  the  method  already  used  by  the 
author  in  the  case  of  potassium.  The  vapours  were  obtained  by 
heating  the  chlorides  with  sodium  or  pocassium.  This  method  is 
found  to  give  vapours  which  contain  sufficient  rubidium  or  caesium 
to  yield  well-developed  absorption  spectra.  The  spectra  obtained 
show  twenty  new  lines  in  the  case  of  rubidium  and  eleven  in  that  of 
caesium,  bringing  up  the  number  of  principal  series  lines  to  twenty^five 
and  twenty-one  respectively. 

The  measured  wave-lengths  of  the  principal  series  lines  of  sodium, 
potassium,  rubidium,  and  caesium  have  been  used  to  test  the  various 
formulae  which  have  been  suggested  for  expressing  the  connexion 
between  them.  Ritz's  equation  is  found  to  give  better  results  than 
the  formula  of  Kayser  and  E,unge,  or  that  of  Bydberg,  but  it  does 
not  agree  well  enough  with  the  observations  to  be  regarded  as 
anything  more  than  an  empirical  formula.  H.  M.  D, 

Absorption  Spectra  of  Certain  Uranous  and  Uranyl 
Compounds.  Harry  C.  Jones  and  W.  W.  Strong  (Phil.  Mag., 
1910,  [vi],  19,  566 — 572). — An  account  of  work  pi-eviously  published 
(compare  this  vol.,  ii,  87,  172,  247).  H.  M.  D. 

Optical  Investigation  of  the  Chrouiophores  of  Coloured 
Salts  and  Acids.  Arthur  Hantzsch  {Zeitsch.  physikal.  Chem., 
1910,  72,  362 — 380). — The  observation  that  the  ionised  and  non- 
ionised  components  of  coloured  salts  with  saturated  complexes  are 
optically  identical  is  confirmed  by  further  examples  (compare 
Hantzsch  and  Clark,  Abstr.,  1908,  ii,  447,  646).  Deviations  from 
Beer's  law  are  due  to  chenaical  changes  of  the  coloured  complexes. 
Alkaline  chromate  solutions  contain  only  CrO^"  ions,  and  follow  Beer's 
law.  Acid  chromate  solutions  contain  mainly  CroO/'  ions,  but  also 
CrgOjj,"  ions  in  amount  increasing  with  the  acid  concentration,  and 
this  chemical  change  accounts  for  the  non-validity  of  Beer's  law  in 
this  case. 

Complexes  such  as  CrO^,  Cr^Oy,  MnO^,  and  Co(NH3)2(N02)4,  are 
optically  constant  even  at  100°  in  the  absence  of  decomposition; 
others,  such  as  PtClg  and  Fe(CN)g,  show  a  slight,  and  copper  sulphate 
a  very  considerable  temperature-coefficient.  Solvents  diminish  slightly 
the  light-absorbing  power  of  coloured  complexes,  the  effect  being  an 
almost  parallel  displacement  of  the  absorption  for  different  substances, 
as  in  the  case  of  the  temperature. 

Attempts  were  made  to  compare  the  absorption  of  solid  salts  with 
that  of  their  saturated  solutions,  but  the  results  were  only  satisfactory 
in  the  case  of  copper  sulphate,  where  the  solid  and  solution  are 
optically  identical.  It  is  probable  that  the  solid  salt  has  the  formula 
Cu(OH2)4SO^,H20,  and  the  alteration  of  this  hydrated  complex  with 
rise  of  temperature  would  account  for  the  observations  in  aqueous 
solution.  Solid  potassium  ferrocyanide  appears  to  absorb  light 
considerably  less  strongly  than  does  its  aqueous  solution,  G.  S. 
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Luminescence.  III.  Deviations  from  Stokes'  Law.  Joseph 
DE  KowALSKi  {Bvil.  Acod.  Sci.  Cracow,  1910,  A,  12 — 16). — In  order  to 
account  for  the  behaviour  of  fluorescent  substances  which  deviate  from 
the  requirements  of  Stokes'  law,  the  author  assumes  that  the  difference 
between  the  energy  of  the  liberated  electrons  and  that  of  the  existing 
light  is  derived  from  the  kinetic  energy  of  molecular  movement. 
Experiments  were  made  to  ascertain  whether  the  emitted  luminescent 
energy  is  altered  when  the  thermal  energy  of  the  molecules  is 
changed  by  an  alteration  in  the  temperature  of  the  fluorescent 
substance. 

For  this  purpose  very  dilute  solutions  of  rhodamine  in  ethyl  alcohol 
were  submitted  to  the  action  of  yellow  light  of  wave-length  A  =  577/x/i 
at  room  temperature  and  at  -  185°.  Whereas  at  room  temperature 
the  limit  of  the  fluorescent  spectrum  appeared  to  be  at  \  =  557  fj-fx,  this 
was  shifted  to  A  =  565  /i/u,  at  -  185°.  This  result  is  in  agreement  with 
the  view  that  a  portion  of  the  energy  of  the  electrons  is  derived  from 
the  energy  of  molecular  motion. 

The  relationship  between  the  limiting  wave-lengths  of  the 
fluorescent  spectrum  and  the  corresponding  temperatures  is  shown  to 
be  in  accordance  with  the  requirements  of  the  Planck-Einstein  light 
quantity  theory.  H.  M.  D. 

Luminescence.  IV.  Absorption  and  Phosphorescence  of 
Certain  Organic  Compounds.  Joseph  de  Kowalski  (Bull.  Acad. 
Sci.  Cracow,  1910,  A,  17 — 22.  Compare  preceding  abstract). — Spectro- 
graphic  measurements  have  been  made  of  the  phosphorescence  spectra 
of  benzene,  toluene,  ethylbenzene  and  p-xylene  in  0"05  molar  solution 
in  ethyl  alcohol.  The  spectra  consist  of  a  series  of  bands  on  a 
continuous  back-ground.  The  rate  of  decay  of  the  continuous 
spectrum  is  very  much  greater  than  that  of  the  banded  spectrum. 
When  the  oscillation  frequencies  corresponding  with  the  bands  in  the 
phosphorescent  spectrum  are  compared  with  those  of  the  bands  in  the 
absorption  spectra,  a  nearly  constant  difference  is  obtained  in  the  case 
of  each  hydrocarbon.  From  this  the  author  draws  the  conclusion  that 
for  each  absorption  band  there  is  a  corresponding  phosphorescence 
band,  the  frequency  of  which  differs  from  that  of  the  absorption  band 
by  a  constant  amount.  H.  M.  D. 

Phosphorescence  of  Uranyl  Salts  at  very  Low  Tempera- 
tures. IIen'ri  Becquerel,  Jean  Becquebel,  and  Heike  Kamerlingh 
Onmes  {Compt.  rend.,  1910,  150,  647—652.  Compare  Abstr.,  1886, 
189  ;  1896,  ii,  406;  1907,  ii,  213*  1908,  ii,  243,  338;  1909,  ii,  630). 

A  rosum^  and  discussion  of  work  already  published.       W.  0.  \V. 

Polarisation  Phenomena  in  Liquid  Crystals  of  Cholesterol 
Ester.  Fbiedrich  Giesel  {Physikal.  Zeilsch.,  1910,  11,  192—193).— 
An  examination  of  the  light  reflected  from,  and  transmitted  by,  an 
iridescent  supercooled  mixture  of  cholesterol  esters  has  shown  that  the 
reflected  and  transmitted  rays  are  circularly  polarised  in  opposite 
directions.  ^  jj  jf,  j)^ 
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Rotatory  Power  of  Coloured  Solutions.  III.  Rotation 
Dispersion  of  Certain  Coloured  Complex  Tartrates.  Hermann 
Grossmann  and  Albert  Loeb  (Zeitsch.  physikal.  Ghem.,  1910,  72, 
93—112.  Compare  Abstr.,  1906,  ii,  823  ;  Zeitsch.  Ver.  deuL  Zuckerind, 
1908,  994). — The  solutions  were  prepared  by  adding  to  a  constant 
amount  of  tartaric  acid  varying  amounts  of  the  metallic  salt  and  of 
alkali  hydroxide,  and  making  up  to  20  c.c.  in  each  case.  In  order  to 
determine  the  dispersion  in  such  solutions,  the  rotatory  power  was 
measured  for  red  (?•),  green  {g),  yellow  (Z>),  and  light  blue  (lb), 
light. 

In  solutions  containing  uranyl  nitrate  and  sodium  hydroxide,  the 
maximum  rotation  occurs  when  at  least  1  mol.  of  the  uranyl  salt 
and  3  mols.  of  the  alkali  are  present  for  every  mol.  of  tartaric  acid. 
The  dispersion  appears  to  be  normal.  The  presence  of  tartaric  acid 
does  not  prevent  the  precipitation  of  uranium  salts  by  sodium 
hydroxide. 

Solutions  of  tartaric  acid  to  wliich  a  cobalt  salt  and  alkali  hydroxide 
in  excess  have  been  added  are  moderately  stable  in  concentrated 
solution,  but  very  unstable  in  dilute  solution  ;  from  the  latter  solutions 
brown  cobalt  hydroxide  soon  separates.  In  red  light  the  gradual 
addition  of  alkali  to  the  acid  solution  of  the  cobalt  salt  causes  a  change 
in  the  sign  of  the  rotation  (from  positive  to  negative)  before  the 
solution  is  alkaline,  whilst  \a\ii,  is  always  positive,  even  in  alkaline 
solution.  Mutarotation  was  observed  only  in  alkaline  solution ;  in 
dilute  solution,  [a],,  and  [a],,,  which  are  towaids  the  left,  diminish  with 
time,  and  [aj^^i  which  is  towards  the  right,  also  diminishes  when  the 
solution  is  kept.  Although  tartaric  acid  does  not  prevent  the 
precipitation  of  cobalt  hydroxide  by  alkali  hydroxides,  a  solution 
containing  a  large  excess  of  sodium  carbonate  instead  of  the  hydroxide 
remains  clear. 

In  contrast  to  cobalt  salts,  very  dilute  alkaline  solutions  containing 
4  atoms  of  nickel  to  1  mol.  of  tartaric  acid  remain  clear.  AVhen  the 
solutions  are  just  alkaline,  they  are  strongly  dextrorotatory.  As  the 
amount  of  alkali  is  gradually  increased,  the  rotation  first  diminishes, 
reaches  a  minimum,  and  then  increases.     The  dispersion  is  normal. 

When  sufficient  tartaric  acid  is  present,  neither  sodium  hydroxide  nor 
carbonate  nor  ammonium  hydroxide  precipitate  aluminium  hydroxide 
from  solutions  of  aluminium  salts.  The  addition  of  sodium  hydroxide 
to  a  solution  containing  2  mols.  of  tartaric  acid  and  1  mol.  of  aluminium 
nitrate  increases  the  specific  rotation,  which  attains  a  maximum  before 
the  solution  has  become  alkaline,  and  a  second  maximum  in  alkaline 
solution  ;  these  solutions  possess  the  highest  specific  rotation.  The 
results  indicate  that  the  complexes  present  in  such  solutions  contain 
2  mols.  of  tartaric  acid  to  1  atom  of  aluminium.  The  dispersion  of 
these  solutions  is  normal. 

Solutions  containing  ferric  saltH  behave  somewhat  like  those 
containing  aluminium,  inasmuch  as  those  containing  2  mols.  of 
tartaric  acid  to  1  atom  of  iron  are  stable  in  the  presence  of  excess  of 
alkali.  The  same  is  true,  however,  of  vsolutions  containing  1  mol.  ot 
the  acid  to  1  atom  of  iron,  and  the  latter  show  the  highest  rotation. 
Solutions  containing  2  atoms  of  iron  to  1  mol.  of  tartaric  acid  are 
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immediately  precipitated  by  the  addition  of  alkali.  In  general,  the 
specific  rotation  of  all  these  solutions  tends  to  diminish  with  increase 
in  the  amount  of  alkali.  The  results  appear  to  indicate  the  existence 
of  several  complexes  in  these  solutions. 

A  few  experiments  in  which  mannitol  was  used  instead  of  tartaric 
acid  are  also  described.  Alkaline  solutions  containing  mannitol  and 
chromic  salts  show  anomalous  dispersion  (compare  Cotton,  Ann.  Chim. 
rhys.,  1896,  [iv],  8,  406).  G.  S. 

Photochemical  Equilibria.  IV.  Photochemical  Equilibrium 
of  Water  Vapour.  Alfred  Coehn  {Ber.,  1910,  43,  880—884. 
Compare  this  vol.,  ii,  173). — Using  an  arrangement  similar  to  that 
described  in  previous  papers,  the  authors  find  that  uud«r  the  action  of 
ultra-violet  light  at  150°  hydrogen  and  oxygen  combine  almost  com- 
pletely, with  the  formation  of  water  vapour.  Although  combination 
takes  place  with  considerable  velocity,  there  is  no  explo-sion.  At  the 
same  temperature,  wa'er  vapour  is  decomposed  by  ultia-vioJet  light  to 
a  very  slight  extent,  the  minimum  decomposition  found  being 
0  00087 — 0"0010%.  This  amount  of  decomposition  is  the  same  as  the 
thermal  decomposition  existing  at  about  1250",  so  that  the  equilibrium 
under  the  influence  of  ultra-violet  light  is  different  from  the  ordinary 
thermal  equilibrium.  T.  S.  P. 

Solarisation  in  Aqueous  Solution.  Chr.  Winther  {Zeitsch. 
wus.  Fhotochem.,  1910,  8,  135 — 148.  Compare  Abstr.,  this  vol.,  ii, 
115). — If  solutions  containing  ammonium  ox-ilate  and  a  small  quauiity 
of  a  ferric  salt  are  exposed  to  light  and  then  treated  with  excess  of 
ammoniacal  silver  nitrate  solution,  the  quantities  of  ferrous  salt,  which 
are  indicated  by  the  amounts  of  precipitated  silver,  are  found  to 
increase  continuously  with  the  period  of  insolation.  When,  however, 
in.sitead  of  ammoniacal  silver  solution,  mercuric  chloride  is  added  as 
developer,  it  is  found  that  the  amount  of  mercurous  chloride  precipi- 
tated increases  with  the  period  of  insolation  of  the  oxalate  .solution 
until  a  maximum  is  reached  ;  for  longer  exposures  the  quantity  of 
mercurous  .salt  gradually  diminishes.  This  phenomenon  is  considered 
to  be  analogous  to  that  of  photographic  sol  irisation.  If  the  insolated 
solutions  contain  oxygen,  the  quantities  of  mercurous  chloride  obtained 
after  short  exposures  are  abnormally  small.  This  induction  period  is 
caused  by  the  rapid  oxidation  of  the  ferrous  oxalate  by  the  dissolved 
oxygen.  In  the  absence  of  oxygen  there  is  no  evidence  of  an  induction 
initrval.  H.  M.  D, 

Chemical  Action  of  Light.  VI.  Photochemical  Phenomena 
m  Dye  Solutions.  Fritz  Weigkrt  {Ber.,  1910,  43,  951—955. 
C«jmpar«  this  vol.,  ii,  174  ;  Gebhard,  ibid.,  ii,  248).— It  is  shown  that 
the  incrciise  of  pressure  ob.served  when  a  solution  of  ur.initi,  in  contact 
with  oxygen  or  air,  is  exposed  to  light  is  due,  at  least  partly,  to  the 
lilwratioii  (if  carbon  dioxide.  The  accelerating  influence  of  the  alkali 
in  Gebhard's  ex()eriments  may  be  due,  therefore,  to  a  diminution  of 
the  partial  pressure  of  the  carbon  dioxide.  C.  S. 
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Biological  Radioactivity.  Andrk  Lanoien  and  Louis  Thomas 
{Chem.  Zentr.,  1909,  ii,  1958;  from  Bull.  Sci.  Pharm.,  1909,  16, 
590 — 597). — Investigations  were  made  to  determine  whether  plants 
and  animals  were  capable  of  ionising  gases.  The  results  were  negative. 
Animals  into  which  radioactive  salts  had  been  injected  proved  to  be 
radioactive.  S.  B.  S. 

The  Disintegration  Products  of  Radium  and  Thorium  in  the 
Atmosphere.  Domenico  Pacini  {Physikal.  Zeitsch.,  1910,  11,  227). 
— The  paper  contains  a  table  of  twenty-two  tests  on  the  rendering 
active  of  negatively-charged  wires  exposed  to  the  atmosphere,  with  full 
details  of  the  conditions  of  the  experiments  and  of  the  meteorological 
conditions  prevailing.  The  tests  were  made  at  the  Sestola  Observatory 
in  the  Apennines,  1090  metres  above  the  sea,  a  position  chosen  as 
being  open  to  the  wind  in  nearly  all  quarters.  Exposures  were  made 
for  four  hours,  in  which  time  the  radium  products  attain  equilibrium, 
and  from  the  curve  of  decay  of  the  activity,  the  ratio  of  the  number 
of  atoms  of  radium  emanation  to  that  of  thorium  emanation  in  the  air 
was  calculated.  The  mean  value  of  this  ratio  was  6700.  Light 
winds  from  the  plains  and  valleys,  during  or  two  hours  before  the  test, 
increased  the  ratio,  while  with  falling  barometer  and  strengthening 
winds  from  the  same  quarter,  the  ratio  decreased.  Wind  from  the 
high  mountains  increased  the  ratio.  The  time  taken  for  half  the 
initial  activity  to  decay  in  seventeen  out  of  the  twenty-two  observa- 
tions varied  from  fifty-six  to  sixty-five  minutes.  The  smallest  value 
was  fifty-two  minutes,  corresponding  with  29%,  and  the  largest  value 
was  eighty-five  minutes,  corresponding  with  73%  of  the  initial  activity 
being  due  to  thorium.  F.  S. 

The  Measurement  of  the  Constant  of  the  Radium  Emana- 
tion. Mme.  Marie  Curie  {Le  Radium,  1910,  7,  32). — New  measure- 
ments have  been  made  of  the  rate  of  decay  of  the  activity  of  the 
radium  emanation,  both  by  P.  Curie's  original  method,  using  a  sealed 
tube  of  emanation  and  measuring  the  penetrating  rays  only,  and  also 
by  enclosing  the  emanation  in  an  air-tight  ionisation  vessel  and 
measuring  the  total  radiation.  The  values  agree  in  ten  experiments, 
five  by  each  method,  to  within  1%,  and  the  value  of  the  period  of  half- 
change,  3 "85  days,  is  deduced.  This  agrees  with  that  of  Sackur,  3 '86 
days,  and  of  Bumstead  and  Wheeler,  3-88  days,  and  is  exactly  midway 
between  the  two  original  values  of  3*7 1  days  (Rutherford  and  Soddy) 
and  399  days  (P.  Curie).  The  period  of  average  life  is  therefore  5  55 
days,  and  the  value  of  the  radioactive  constant  is  0'00751  (hour)"^. 
A  similar  value  was  obtained  by  the  regeneration  of  penetrating  rays 
from  a  salt  of  radium,  kept  in  a  sealed  tube,  which  had  initially  been 
deprived  of  emanation.  The  exponential  decay  at  the  rate  given  has 
been  proved  to  hold  over  a  period  of  three  months,  during  which  time 
the  concentration  of  the  emanation  diminishes  more  than  10'^  times, 
and  in  different  experiments  for  concentrations  differing  by  2  x  10^^ 
times,  so  that  concentration  has  no  effect  on  the  rate  of  change. 
Between  three  and  twenty  hours  after  the  admission  of  emanation,  the 
rate  of  decay  appeared  to  be  slightly  less  than  normal,  and  to  increase 
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more  and  more  quickly,  until  after  twenty  hours  the  normal  rate  was 
attained,  but  it  was  difficult  to  establish  beyond  doubt  such  a  real 
variation  in  the  constant.  Tables  of  the  decay  and  recovery  of  the 
radium  emanation  with  the  values  for  the  constant  here  given  have 
been  drawn  up  by  Kolowrat  {Le  Radium,  1909,  6,  193).  F.  S. 

The  Photographic  Action  of  a-Particles  Emitted  from  Radio- 
active Substances.  S.  Kinoshita  (Proc.  Roy.  Soc,  1910,  A,  83, 
432 — 453). — The  number  of  grains  in  a  developed  photographic  film, 
darkened  by  exposure  to  a-rays,  as  counted  under  the  microscope, 
depends  only  on  the  number  of  particles  falling  on  the  film.  The 
size  of  the  grains  does  not  depend  on  the  latter,  but  increases  with 
time  of  development  to  a  definite  limit.  This  well  explains  the 
peculiarity,  here  experimentally  established,  that  the  photographic 
action  of  the  a-rays  along  its  path  is  constant  almost  up  to  the  end  of 
the  range,  and  does  not  show  the  increase,  as  the  range  increases, 
which  is  the  case  for  the  ionisation.  The  halide  grains,  whether 
strongly  or  weakly  ionised  by  the  a-ray  at  different  points  of  its  path, 
all  develop  up  to  the  same  limit  when  development  is  complete.  It  is 
deduced  from  a  study  of  the  variation  of  density  of  the  film,  as 
measured  by  a  Kbnig's  spectrophotometer,  with  the  (known)  number 
of  a-particles  per  sq.  cm.  allowed  to  act  on  it,  that  a  halide  gi'ain 
may  be  changed  and  rendered  capable  of  development  when  struck  by 
a  single  a-particle.  The  numbers  of  a-particles  actually  obtained  by 
60  counting  the  grains  may  be  more  or  less  than  the  real  number 
according  to  the  nature  of  the  plate,  and  whether  each  a-particle 
strikes  more  than  one  grain,  or  whether  some  pass  through  without 
striking  a  grain,  but  the  number  found  for  two  different  kinds  of 
plates  did  not  vary  much  from  the  actual  number.  It  is  indicated 
that  a-particles  could  be  counted  by  the  photographic  method  with 
accuracy  if  an  emulsion  of  very  fine  halide  grains,  such  that  no 
a-p^trticles  could  pass  through  without  striking  a  grain,  could  be 
prepared,  and  a  very  high  magnification  employed.  F.  S. 

Absorption  of  /S-Rays  from  Radium  by  Solutions  and 
Liquids.  W.  A.  Borodowsky  {Phil.  May.,  1910,  [vi],  19,  605—619). 
— It  w;is  found  that  two  separate  liquids  together  absorbed  the  ;3-rays 
of  radium  to  the  same  extent  as  after  mixing,  the  thickness  of  the 
liquid  layer  being  unchanged,  although  the  two  liquids  may  react 
chemically  on  mixture,  as,  for  example,  solutions  of  silver  sulphate 
and  barium  chloride.  The  results  throughout  with  liquids  are 
expressed  in  terms  of  aluminium,  the  thickness  of  the  latter  required 
to  reduce  the  radiation  to  the  same  degree  as  a  definite  depth  of 
Hulutiou  being  determined.  The  liquids  were  always  contained  between 
two  surfaces  of  thin  glass,  and  the  results  of^Allen  {Physical  Review, 
lyoy,  29,  177)  are  ascribed  to  imperfect  methods  of  experiment.  It 
was  found  that  solutions  absorb  /3-radiation  according  to  the  same  law 
as  Bolids,  the  absorption  of  the  solution  being  directly  proportional  to 
the  mails  of  gait  present.  The  absorption  of  compounds  follows  an 
additive  law,  the  relative  absorption  depending  on  the  nature  of  the 
atoms  themselves,  but  not  on  their  arrangement  within  the  molecule. 

F.  S. 
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The  Experimental  Testing  of  the  Question  of  the  Nature 
of  the  y-Rays.  Egon  B.  von  Schweidler  {Physikal.  Znitsch.,  1910, 
11,  225). — The  paper  discusses  theoretically  the  possible  ways  of 
expprinientally  distinguishing  between  the  two  rival  theories  of  the 
natufe  of  the  y-rays,  the  older  ether-impulse  theory  and  the  newer 
corpuscular  theory.  If  y-rays  from  a  point  source  pass  through  a  hole 
in  a  distant  opaque  screen,  on  the  first  theory  variation  of  the  size  of 
the  hole  will  not  vary  the  number  of  y-rays  contributing  to  the  effect 
on  the  far  side  of  the  screen,  whereas  on  the  second  theory  the  number 
of  y-rays  involved  is  diminished  proportionally  to  the  area  of  the 
aperture.  The  von  Schweidler  variation  of  radioactive  change,  being 
inversely  proportional  to  the  square  root  of  the  number  of  rays 
expelled,  or  of  atoms  disintegrating,  per  unit  of  time,  should  therefore 
give  the  means  of  distinguishing  between  the  two  theories.  Experi- 
ments are  in  progress.  It  is  claimed  that  by  means  of  a  differential 
method,  due  to  K.  W.  F.  Kohlrausch,  such  variations  in  the  y-rays 
have  been  detected.  F.  S. 

Long-period  Determination  of  the  Rate  of  Production  of 
Helium  from  Radium.  Sir  James  Dewar  {Proc.  Roy.  Soc,  1910,  ^4, 
83,  404—408.  Compare  Abstr.,  1908,  ii,  921).— the  amount  of 
helium  formed  in  the  70  mg.  of  radium  chloride,  before  used,  after  it 
had  been  kept  sealed  up  for  nine  months,  was  determined  by  breaking 
off  the  end  of  the  tube  (after  it  had  previously  been  thoroughly 
heated  to  expel  the  helium),  and  thereby  putting  it  into  connexion 
Avith  an  exhausted  McLeod  gauge  of  known  volume,  having  a  charcoal 
bulb,  cooled  in  liquid  air,  attached  for  absorbing  adventitious  gases. 
This  was  accomplished  by  an  ingenious  device  fully  described.  The 
rate  of  production  found  was  0'463  cu.  mm.  of  helium  per  gram  of 
radium  per  day.  The  value  previously  given  (0'37  cu.  mm.)  was 
erroneously  estimated,  and  should  have  been  0"499,  and  the  true  value 
is  considered  to  be  probably  between  0*463  and  0*499.  F.  S. 

Gases  Containing  Helium  from  the  German  Salt-beds. 
Ernst  Erdmann  (Beo:,  1910,  43,  777— 782).— In  August,  1904,  450 
metres  underground  in  the  Herzogl.  Salz-werk  at  Leopoldshall,  a 
jet  of  inflammable  gas  broke  out  through  a  hole  blasted  in  the 
carnallite  bed,  which  burnt  at  first  with  a  flame  1  metre  long,  and 
has  continued  four  and  a-half  years  at  gradually  decreasing  pressure, 
many  hundred  thousand  cubic  metres  of  gas  having  escaped.  Analysis 
of  this  gas  showed  83*6%  hydrogen,  4*4%  marsh  gas,  and  an  inert 
residue  of  12%;  oxygen,  carbon  monoxide,  and  dioxide,  ethylene  and 
acetylene  being  absent.  In  the  residue  a  considerable  amount  of 
helium,  with  a  detectable  quantity  of  neon,  is  present.  A  minimum 
estimate  gives  the  proportion  of  rare  gas  as  0*17  volume  %of  the  natural 
gas,  so  that  a  total  of  at  least  12  cubic  metres  of  rare  gas  must  have 
escaped  in  the  four  and  a-half  years.  The  origin  of  hydrogen  in 
carnallite  is  unexplained.  Precht  has  attributed  it  to  the  action  of 
steam  on  the  ferrous  chloride  in  carnallite.     Rinnite 

(FeCl2,3KCl,NaCl), 
both   natural    and  artificial,   heated  with   water  in  exhausted  sealed 
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tubes  to  100 — 110°,  was,  however,  found  to  give  no  trace  of  hydrogen. 
The  presence  of  a  radioactive  impurity  in  the  carnallite  would  explain, 
not  only  (1)  the  presence  of  helium,  but  al^o  (2)  the  far  greater 
quantity  of  hydrogen,  from  the  radioactive  decomposition  of  water, 
the  oxygen  oxidising  the  iron  as  in  Precht's  theory,  and  (3)  the 
well-known  occurrence  of  blue  rock-salt  (through  the  action  of  radium 
rays  on  sodium  chloride).  In  an  addendum,  Strutt's  work  on  helium 
in  carnallite  (Abstr.,  1908,  ii,  923)  is  referred  to,  and  the  previously 
expressed  opinion  is  preferred,  that  radioactive  admixtures  with  the 
caruallite  rather  than  the  radioactivity  of  potassium  itself  is  the 
cause  of  the  phenomena.  F.  S. 

Distribution  of  Photo-electric  Cathode  Rays  in  a  Vacuum 
and  in  Different  Gases.  James  Egbikson  {Ann.  Physik,  1910, 
[iv],  31,  769 — 822). — The  first  part  of  the  paper  deals  with  experi- 
ments which  were  made  to  ascertain  the  mode  of  distribution  of  the 
electrons  emitted  in  a  vacuum  by  a  metal  plate  subjected  to  ultra- 
violet radiation.  The  number  of  electrons  emitted  in  any  particular 
direction  is  a  function  of  the  angle  which  this  makes  with  the 
direction  of  the  incident  rays.  As  the  angular  separation  increases, 
the  electron  emission  diminishes  considerably,  but  it  s-eems  possible 
that  some  electrons  are  even  emitted  at  90°  to  the  direction  of 
incidence. 

Measurements  were  also  made  of  the  absorption  of  cathode  rays 
of  widely  different  velocities  in  various  gases.  With  diminishing 
velocity,  the  absorption  increases  to  a  limiting  value,  which  is 
unaltered  by  further  reduction  of  the  velocity.  In  comparison  with 
oxygen,  nitrogen,  and  carbon  monoxide,  the  behaviour  of  hydrogen 
is  abnormal.  For  high  speed  cathode  rays,  the  absorption  of  hydrogen 
is  .«maller  than  that  of  the  other  gases,  but  for  rays  of  small  velocity, 
the  relative  absorptive  powers  are  reversed. 

From  the  values  of  the  absorption  for  low  .speed  electrons,  the 
author  calculates  the  diameters  of  the  molecules  of  the  various  gases 
investigated.  H.  M.  D. 

The  Chemical  Decomposition  of  Water  by  the  a  Rays  of 
Polonium.  K.  Bekgwitz  {Fhiisikal.  Ztitsch.,  1910,  11,  273—275. 
Coiupaie  Curie  and  iJebieruo,  this  vol.,  ii,  251  ;  Rutherford  and 
Boltwood,  this  vol.,  ii,  175). — A  piece  of  copper  foil  covered  with  an 
extremely  active  deposit  of  polonium,  prf-pared  by  Giesol,  was 
immersed  in  water  in  a  small  burette,  and  the  evolution  of  gas 
measured.  In  two  hundred  and  forty  hours,  about  0-5  c.c.  of  hydrogen 
ana  005  c.c.  of  oxygen  were  collected,  and  in  a  further  ninety-six 
hours,  about  0*1 8  c.c.  of  hydrogen  and  0022  c.c.  of  oxygen.  Allowing 
for  the  gases  dis.'.olved  in  water  (010  c.c.  of  hydrogen  and  018  c.c. 
of  oxygen  in  the  (irst  experiment),  a  total  of  0825  c.c.  of  mixed  ga?, 
in  the  ratio  of  25  of  b)drogen  to  1  of  oxygen,  was  collected.  In 
the  second  experiment,  the  ratio  was  21  :  I.  Peroxide  of  hydrogen 
waa  not  detected.  By  indirect  calculations  of  the  number  of 
a-particleH  expelled,  from  the  saturation  ioni.««ition  current  of  the 
p<)lonium,    and    of    the    energy  ab.-^orbed    in    the    production    of    the 


ii.    378         ,  ABSTRACTS   OF   CHEMICAL    PAPERS, 

observed  volume   of  gas,    it   is  deduced    that   10%  of  the   energy  of 
the    a-particles    is    used   in   producing   chemical    decomposition. 

F.  S. 

The  Radioactivity  of  Potassium.  Julius  Elster  and  Hans 
Geitel  {Physikal.  Zeitsch.,  1910,  11,  275 — 280). — In  a  general 
discussion  of  the  radioactivity  of  potassium,  experiments,  with 
negative  results,  are  described  having  for  their  object,  firstly,  the 
concentration  of  an  impurity  or  constituent  responsible  for  the  radio 
activity,  and,  secondly,  the  detection  of  a  potassium  emanation  by 
means  of  an  active  deposit.  In  some  cases,  large  amounts  of  material 
were  worked  up  in  the  Kgl.  Kali-werk  at  Vienenberg  am  Harz.  It 
had  been  noticed  in  1905,  in  investigations  of  the  penetrating  rays 
from  the  earth's  crust,  that  whereas  the  latter  over  the  thick  rock- 
salt  deposits  at  Hedwigsburg,  near  Wolfenbuttel,  was,  as  is  to  be 
expected,  abnormally  low,  as  soon  as  the  rock-salt  layers  gave  place 
to  the  carnallite  beds,  a  clear  rise  in  the  intensity  of  the  penetrating 
rays  occurred,  and  this  the  authors  are  now  inclined  to  explain  as 
due  to  a  specific  activity  of  the  potassium  in  carnallite.  With  regard 
to  the  first  object  of  the  work,  electrolysis  of  potassium  chloride  with 
mercury  cathode,  fractional  precipitation  of  potassium  by  hydro- 
fluosilicic  acid,  and  digestion  of  solutions  of  potassium  salts  with  bone- 
charcoal  and  colloidal  sulphur,  all  failed  to  give  any  active  product. 
The  attempts  to  obtain  a  potassium  active  deposit  were  carried  out 
in  the  carnallite  mine  itself  by  stretching  a  negatively  charged  wire 
across  a  boarded  up  space  in  the  carnallite  layer  10  metres  high  for 
several  hours.  No  certain  evidence  of  a  special  active  deposit  was 
obtained,  and  the  conclusion  is  drawn  that  the  activities  of  potassium 
and  rubidium  are  most  probably  due  to  the  elements  themselves,  not 
to  impurities.  F.  S. 

The  Passage  of  yS-Rays  through  Matter.  II.  Heinrich  W. 
Schmidt  {Physikal.  Zeitsch.,  1910,  11,  262 — 273.  Compare  this  vol., 
ii,  7). — The  paper  is  chiefly  concerned  with  the  absorption  of  the 
y3-rays  of  uranium-X  by  liquids  (for  holding  which  a  special  micro- 
meter-screw cell,  in  which  the  thickness  of  the  layer  of  liquid  can  be 
varied,  is  described)  and  with  the  comparison  of  the  results  obtained 
with  theoretical  expressions,  deduced  by  the  author  in  numerous 
preceding  papers,  on  the  further  assumption  that  the  action  of  the 
component  atoms  of  the  molecule  is  purely  additive.  The  general 
result  is  in  good  agreement  with  the  theoretical  expressions,  the  passage 
of  the  /?-rays  through  matter  being  wholly  independent  of  the  nature 
of  the  substance,  and  depending  only  on  two  constants,  experimentally 
determinable  for  each  type  of  ^-ray,  and  the  atomic  weights  of  the 
atoms  contained  in  the  substance.  Light  substances  tend  to  absorb 
somewhat  less,  and  heavy  substances  somewhat  more,  than  the  theory 
indicates.  The  first  part  of  the  paper  is  concerned  with  a  discussion 
of  the  effect  of  different  experimental  dispositions  on  the  absorption, 
and  the  latter  part  with  the  results  of  S.  J.  Allen  {Physical  Review, 
1909,  29,  177)  in  a  similar  field  with  the  yS-rays  of  radium,  which  are 
shown  to  agree  for  the  most  part  with  the  author's  theory.         F.  S. 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   379 

Coloured  Hydrides  of  the  Alkali  Metals  and  their  Photo- 
electric Sensitiveness.  Julius  Elstek  and  Hans  Geitel  {Physikal. 
Zeitsch.,  1910, 11,  257 — 262). — The  sensitiveness  of  photo-electric  cells 
with  cathode  of  alkali  metal  varies  considerably  in  different  cells 
apparently  exactly  similar,  even  when  the  surface  of  the  metal,  such 
as  the  liquid  alloy  of  sodium  and  potassium,  is  perfectly  free  from 
contamination.  Often  the  sensitiveness  is  iccreased,  and  the  brilliancy 
of  the  surface  at  the  same  time  impaired,  by  passing  a  glow  discharge 
through  the  cell.  These  differences  have  been  traced  to  the  presence 
of  hydrogen.  When  the  alkali  metal  is  completely  converted  into 
colourless  hydride,  no  photo-electric  sensitiveness  is  shown.  By 
subjecting  this  colourless  hydride  to  the  action  of  cathode  rays,  just 
as  in  the  case  of  the  halogen  compounds  (Goldstein),  characteristic, 
more  or  less  transient,  and  unstable  coloured  products  result  (bluish- 
violet  for  potassium,  similar  but  paler  for  rubidium,  slightly  green  for 
caesium,  and  brownish-yellow  for  sodium),  with  evolution  of  hydrogen  and 
production  of  photo-electric  sensitiveness  to  the  visible  region  of  the 
spectrum.  By  causing,  as  in  Mey's  method,  hydrogen  to  be  absorbed 
by  the  pure  alkali  metal  in  the  cold  under  the  action  of  the  glow- 
discharge,  the  photo-electric  sensitiveness  of  the  cell  is  increased  three 
or  four  times.  Nitrogen  is  without  action.  The  intensely  coloured 
compounds  are  regarded  as  solid  solutions  of  colloidal  alkali  metal 
in  excess  of  undecomposed  compound,  and  the  photo-electric  property 
appears  to  be  bound  up  with  the  existence  of  this  condition.       F.  S. 

Photo-electric  Sensitiveness  of  the  Alkali  Metals  as  a 
Function  of  the  Wave-length.  Kobert  Pohl  and  P.  Prikgsheim 
{Ber.  Deut.  physikal.  Ges.,  1910,  215 — 228). — Experiments  are  described 
which  show  that  the  variation  of  the  photo-electric  sensitiveness  of 
potassium  sodium  alloy  with  the  wave-length  of  the  existing  light  is 
dependent  on  the  angle  which  the  incident  beam  makes  with  the 
surface  of  the  metallic  alloy.  For  perpendicular  incidence,  the  photo- 
electric sensitiveness  increases  continuously  as  the  wave-length  of 
the  exciting  beam  diminishes.  ^Vhen,  however,  the  angle  of  incidence 
differs  from  zero,  the  sensitiveness  exhibits  a  maximum  for  rays 
within  the  region  of  the  visible  spectrum.  This  is  due  to  the  fact 
that  the  ratio  between  the  amount  of  absoi'bed  light  and  the  photo- 
electric effect  for  the  vector  component  which  lies  in  the  plane  of 
incidence  is  a  function  of  the  wave-length  of  the  incident  radiation. 
The  results  obtained  furnish  a  satisfactory  explanation  of  the  ap- 
parently discrepant  results  obtained  by  Elster  and  Geitel  (Abstr., 
1909,  ii,  716,  and  preceding  abstract)  and  by  Hallwachs  (Abstr., 
1909,  u.  952).  H.  M.D. 

Photo-galvanic  Cells  Formed  with  Uranous  and  Uranyl 
Sulphate.  Nicolay  Titlestad  {Zeitsch.  physihU.  Chem.,  1910,  72, 
-57—307.  Compare  Baur,  Abstr.,  1908,  ii,  790).— The  paper  gives 
'  *te  results  of  a  detailed  investigation  of  the  effect  of  light  on  the 
T'.  •  **^  *^®'^"  containing  uranous  and  uranyl  sulphate,  a  phenomenon 
j***^°^^<^  and  partly  investigated  by  Baur  (loc.  cit.).  Platinum 
Qieotroaes  were  immersed  in  the  same  solution  containing  both  uranous 
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and  uranyl  sulphate,  and  the  potential  difference  measured  when  one 
electrode  was  illuminated  and  the  other  kept  in  the  dark. 

In  the  dark,  the  E.M.F.  of  urano-uranyl  cells  is  represented  by  the 
equation :  E  =  e  +  RT/2F.\oge[U0.2"][B-'YJ'U" ",  corresponding  with  the 
chemical  change:  U02"'  +  4H'  -^  U"""  +  2H2O  + 2^.  e  is  U-404  volt 
more  positive  than  the  normal  hydrogen  electrode. 

Illumination  displaces  the  potential  towards  the  negative  side,  but 
this  effect  is  observed  only  with  smooth  electrodes.  The  displacement 
of  potential  is  approximately  proportioaal  to  the  logarithui  of  the 
light  intensity. 

The  initial  velocity  of  the  displacement  of  equilibrium  on  illumina- 
tion is  proportional  to  the  light  intensity.  The  maximum  potential 
cannot  be  obtained  by  simple  superposition  of  the  curves  representing 
the  displacement  of  the  potential  on  illumination  (displacement  curve) 
and  the  return  to  the  former  potential  on  removing  the  source  of 
light  (return  curve)  respectively ;  under  equivalent  conditions  the 
return  is  more  rapid  in  the  dark  than  in  the  light. 

The  velocity  of  displacemeiit  is  practically  independent  of  external 
circumstances,  but  the  velocity  of  return  increases  with  increasing 
concentration  and  temperature,  and  with  diminution  in  the  sulphuric 
acid  concentration.  From  these  results  it  follows  that  the  law  of 
mass  action  does  not  apply  to  such  cells. 

Small  amounts  of  alcohol  affect  the  light  potentials  slightly.  On 
repeated  illuuiination,  the  electrodes  become  slightly  more  positive. 
No  satisfactory  explanation  of  this  observation  has  been  found. 

The  absorption  of  the  sulphate  solutions  has  been  measured  with  a 
Vierordt  spectrophotometer.  In  the  case  of  uranous  sulphate,  tlie 
absorption  ratio  :  concentration/extinction-coefficient  diminishes  with 
dilution,  indicating  increased  absorption.  This  is  ascribed  to  change 
in  the  electrolytic  dissociation  of  the  salt. 

The  photochemical  effect  is  greatest  in  the  blue  and  violet  for  the 
wave-lengths  484—423.  G.  S. 

Oxidation  Potential  of  the  Oxalates  of  Iron  and  of  the  Oxalate 
Ion.  C.  ScHAPER  {ZeitscL  physikal.  Chem.,  1910,  72,  308— 322).— The 
potential  of  cells  containing  solutions  of  potassium  ferrous  oxalate, 
K2Fe(e204)2,  and  potassium  ferric  oxalate,  K3Fe(C204)3,  have  been 
mea.sured  in  the  dark  at  17°,  and  in  a  few  cases  at  25°  and  30°, 
and  are  shown  to  be  satisfactorily  represented  by  the  formula : 
A'  =  £  +  0-058  log,[Fe(C2<^,)3"']  /  [ ¥e.(Gf>,);']  x  [C.O;'].  The  reqtiired 
data  on  the  right  in  this  equation  are  cbielly  obtained  from  SchJiter's 
measurements  (compare  Abstr.,  1905,  ii,  499).  The  electrolytic 
dissociation  constant,  [Fe'^XCgO/]  /  FeC,0^,  is  4  36  x  lO-^  at  25°  ;  the 
constant,  k  =  [FeCCgO^)/]  /[^"eCaOJ  x  [Cp/],  is  0-7  x  10^'. 

The  complete  solubility  diagram  for  the  system  formed  by  potassium, 
ferrous,  and  ferric  oxalates  at  25°  has  been  constructed,  the  available 
data  being  supplemented  by  some  further  measurements. 

The  oxidation  of  potassium  ferrous  oxalate  to  potassium  ferric 
oxalate  by  carbon  dioxide  has  been  shown  to  occur  by  keeping  a 
solution  saturated  with  potassium  oxalate  and  nearly  saturated  witli 
ferrous   oxalate    in  contact    with  carbon   dioxide    at  50  atmosplu-n's 
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pressure  for  eight  days,  and  then  titrating  the  solution  with  potassium 
permanganate.  Although  the  errors  of  measurement  are  large,  it  appears 
that  about  10%  of  the  ferric  salt  is  oxidised  under  the  experimental 
conditions.  It  is  therefore  probable  that  an  equilibrium  exists,  repre- 
sented by  the  equation  :  FeiC^O^)./  +  iC^O^"  +  OO.2  Zl  ¥e{G.p^)s",  and 
the  equilibrium  constant,  i=  l/("450[C2O/]i),  at  room  temperature. 
From  this  result  it  is  calculated  that  the  potential  of  the  oxalic  acid- 
carbon  dioxide  electrode,  EcoJcoOi",  is  about  -O'l  volt  for  an 
oxalate  concentration  of  1  mol.  per  litre  and  a  pressure  of  carbon 
dioxide  equal  to  1  atmosphere.  G.  S. 

[Photochemistry.]  Emil  Bauer  [Zeitach.  physikal.  Chem.,  1910, 
72,  323 — 337.  Compare  Abstr.,  1908,  ii,  790,  and  preceding  abstracts). 
— The  results  described  in  the  preceding  papers  are  discussed,  and  in 
some  cases  explanations  are  suggested.  The  most  important  result  is 
that  the  law  of  ma-s  action  does  not  hold  for  photochemical  displace- 
ments of  equilibrium.  The  general  deductions  as  to  photochemical 
equilibrium  made  by  some  previous  observers  (compare  Wildermann, 
Abstr.,  1902,  ii,  545)  are  thus  rendered  untenable.  G.  S. 

Nature  of  Electricity  and  its  Connexion  with  Chemical 
Reactions.  Camille  Gillet  {Bull.  Soc.  chim.  Belg.,  1910,  24, 
125 — 166). — The  author  supposes  that  the  atoms  of  all  the  elements 
are  built  up  of  primary  units,  which  are  termed  atomic  particules  in 
order  to  distinguish  them  from  electrons.  The  kinetic  energy  of  the 
vibratiog  partjcules  is  a  measure  of  the  electrical  energy  of  a  substance. 
In  terms  of  these  particules  an  interpretation  of  various  physico- 
chemical  facts  is  attempted.  H.  M.  D. 

Influence  of  the  Metal  of  the  Spark  Gap  on  the  Frequency 
of  Electrical  Vibrations.  ]Max  Wien  {Physikal.  Zeitsch.,  1910, 
11.  282 — 287). — It  has  been  found  that  the  resonance  curves  obtained 
for  the  discharge  of  a  condenser  vary  in  form  according  to  the  metal 
of  which  the  electrodes  are  composed.  This  variation  is  not  confined 
to  the  breadth  of  the  curve.e,  but  a  distinct  shift  in  the  position  is 
observable.  In  the  ca.<-e  of  silver,  this  shift  corresponds  with  an 
increa-se  in  frequency  amounting  to  about  1%  as  compareil  with 
magmsium.  H.  M.  D. 

Slow  Neutralisation  of  the  Ions  Produced  in  Certain 
Chemical  R«r  act  ions.  Henki  Jacques  Pkou.men  {Bidl.  Soc.  chim. 
Belg.,  1910,  24,  167). — The  products  of  combustion  from  a  flame  havo 
been  found  to  po8.«ess  measurable  conducting  power  after  passing 
through  a  cooled  tube  3  metres  in  length.  T»ie  ionisation  effects 
»re  greatly  increased  by  diminishing  the  supply  of  oxygen  to  the 
burning  gas.  H.  M.  D. 

Chemical  Actions  and  Ionisation  by  Splashing-.  Leox 
Bloch  (Comp^  rem/.,  1910,  160,  694—696.  Compare  Ab.str.,  1908, 
",1032;  19U9,  ii,  781  ;  Broglie,  Abstr.,  1909,  ii,  535,  637).— It  ha.s 
been  suggested  by   Broglie  and  others  that  the  electrical  charge  of 
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gases  prepared  in  the  wet  way  is  due  to  the  splashing  of  bubbles  of 
gas  in  the  liquid.  Evidence  is  brought  forward  to  show  that  this 
explanation  is  insufficient.  When  zinc  is  dissolved  in  bydiochloric 
acid,  the  iiitial  sign  of  the  charge  carried  by  the  gas  depends  on  the 
state  of  the  metal ;  when  the  gas  bubbles  are  small,  it  is  negative, 
whilst  when  the  action  is  brisk  and  the  bubbles  are  large,  the  charge 
is  positive.  The  sign,  moreover,  varies  during  the  reaction,  changing 
from  positive  to  negative  as  the  action  slackens.  The  amount  of 
ionisation  is  independent  of  the  amount  of  hydrogen  evolved,  but  is 
influenced  considerably  by  the  addition  of  certain  liquids  to  the 
mixture.  Benzene,  which  does  not  become  charged  by  agitation 
(splashing),  inhibits  ionisation  ;  alcohol  or  acetone,  on  the  other  hand, 
have  a  transient  inhibitory  effect,  which  disappears  when  the  liquid 
has  become  diffused  through  the  acid.  These  two  liquids  become 
charged  on  agitation. 

The  author  considers  that  ionisation  by  chemical  action  or  by 
splashing  is  entirely  a  surface  phenomenon.  W.  O.  W, 

Conduction  of  Electricity  through  Solid  Silver  Chloride. 
Max  Le  Blanc  and  Fritz  Kerschbaum  {Zeitsch.  Ekktrochem.,  1910, 
16,  242 — 244). — A  cylinder  of  solid  silver  chloride  was  cast  between 
two  small  platinum  electrodes;  when  an  E.M.F.  of  10  volts  was 
applied,  a  curretit  of  about  lO"'^  ampere  passed  through  the  salt,  indi- 
cating a  resistance  of  many  million  ohms.  The  current  soon  begins  to 
increase,  and,  after  five  or  six  days,  reaches  a  nearly  constant  value, 
corresponding  with  a  resistance  of  about  40  ohms.  The  silver  chloride 
was  absolutely  unchanged  in  appearance,  and  no  polarisation  could  be 
observed.  The  conduction  appeared  to  obey  Ohm's  law.  The  prepara- 
tion of  the  silver  chloride  was  modified  in  several  ways  (it  was  made 
in  the  dark) ;  the  cylinder  was  protected  from  radiation  by  casting  a 
lead  casing  round  it  without  changing  the  character  of  the  phenomena. 
Interrupting  the  current  makes  very  little  difference  in  the  resistance 
of  the  silver  chloride,  also  heating  to  near  its  melting  point  has  little 
influence. 

If  an  alternating  current  is  substituted  for  the  direct  current, 
however,  the  resistance  very  soon  increases  to  the  original  large  value, 
but,  curiously  enough,  when  the  direct  current  is  again  used,  the  good 
conductivity  is  regained  very  quickly. 

To  make  sure  that  no  change  had  occurred  in  the  silver  chloride, 
4  grams  of  it,  through  which  6  ampere  hours  had  passed,  were  cut  up 
into  an  anode,  a  cathode,  and  a  middle  layer,  and  each  of  them 
analysed.     They  were  pure  silver  chloride.  T.  E. 

Conductivity  of  the   Halogens  in   Nitrobenzene.      Ludwikj 
Bruner  [with  A.  GaleckiJ  {Zeitsch.  Elektrochem.,  1910, 16,  204— -205). 
— Solutions  of  bromine  and  iodine  in  incompletely  dry  nitrobenzene 
conduct  electricity  well,  solutions  of  chlorine  do  not. 

Solutions  in  perfectly  dry  nitrobenzene  are  non-conductors. 

When  the  conducting  solutions  are  electrolysed,  bromine  or  iodine| 
is  separated  at  the  anode  in  theoretical  quantity,     deduction  takes 
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place  at  the  cathode.  Migration  measurements  show  that  the  current 
is  carried  by  a  halogen  complex,  which  migrates  towards  the  anode. 

T.  E. 

Formation  of  Salts  from  the  Physico-chemical  Standpoint. 

IV.  Giuseppe  Bruni  and  C.  Sandonnini  {Zeitsch.  Elektrochem.,  1910, 
16,  223—227.  Compare  Abstr.,  1908,  ii,  935,  1012  ;  1909,  ii,  115).— 
In  a  previous  paper  it  was  shown  that  when  an  acid  which  follows 
Ostwald's  dilution  law  is  neutralised  by  the  successive  addition  of 
small  quantities  of  a  base,  the  conductivity  of  the  solution  passes 
through  a  minimum  when  the  fraction  of  the  acid  neutralised, 
z,  =  KV+2Aj'KVl  ^ll^A\  where  A  =  \ -2{l^  +  l^)l{l^  +  l^).  A 
similar  expression  should  hold  when  a  weak  base  is  neutralised  by  a 
strong  acid.  This  is  tested  for  the  neutralisation  of  ammonia  and  mono-, 
di-,  and  tri-methylamines  by  hydrochloric  acid.  When  A  is  negative 
there  may  be  no  real  minimum  for  small  values  of  V  (stronger 
solutions).  The  experimental  results  are  in  very  good  agrtement  with 
the  theory.  With  the  three  methylamines,  the  strongest  solution 
(r=  16)  showed  no  minimum,  but  it  appeared  at  greater  dilutions,  and 
the  calculated  values  of  x  agree  very  closely  with  those  observed. 
Ammonia  shows  no  minimum  even  at  the  greatest  dilution  (F=  1024), 
and  the  theory  indicates  that  it  should  appear  first  at  V=  2087. 

T.  E. 

Formtion  of  Salts  from  the  Physico-chemical  Standpoint. 

V.  C.  Sandonnini  {Zeitsch.  Elektrochem.,  1910,  16,  227— 229).— The 
conductivity  of  solutions  containing  acetic  acid  and  barium,  calcium, 
zinc,  and  cobalt  acetates  is  measured.  The  acetate  strength  of  the 
solutions  is  kept  constant,  and  the  proportion  combined  with  the  base 
varied  between  0  and  100%.  The  results  are  very  similar  to  those 
described  in  the  preceding  abstract  (Bruni  and  Sandonnini),  a  minimum 
conductivity  being  observed  at  greater  dilutions.  The  value  of  x  (the 
fraction  of  the  acid  present  in  the  salt  form)  for  the  solutions  of  minimum 
conductivity  is  calculated  from  the  expression  given  (preceding 
abstract),  and  a  very  good  agreement  with  the  observations  is  found. 

T.  E. 

Influence  of  Dissolved  Gases  on  the  Electrode-potential  in 
the  System  Silver-Silver  Acetate.  Arthur  Jaques  (Trans. 
Faraday  Soc.,  1910,  5,  212— 224).— A  large  number  of  measurements 
"f  the  KM.F.  of  the  cell  Ag  |  AgCjHgOo  satuiated  sol.  |  NH^NOg 
aturated  sol.  |  O'hV-calomel  electrode  at  "25°  are  recorded.  When 
ordinary  distilled  water  is  used  in  making  the  silver  acetate  solution, 
v.inable  results  are  obtained,  but  constant  E.M.F.'s  are  obtained  by 
i)l()\ving  hydrogen,  carbon  dioxide,  oxygen,  or  nitrogen  through  the 
Hohition  which  are  different  for  each  gas.  With  hydrogen  the  A'.M.F. 
IS  0-3816  volt,  which  agrees  with  the  value  calculated  from  the  F.M.F. 
"f  a  cell  containing  silver  nitrate  instead  of  acetate.  Oxygen  and  nitrogen 
K'lve  about  the  same  value  (035  to  0-3G).  Weak  solutions  are  still 
more    Bensitive     to     gases,    and    in     OOlA'-eilver    acetate    solution 
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saturated    with    hydrogen    the    E.M.F.    increases    rapidly    with    the 
temperature. 

The  corresponding  cells  containing  silver  nitrate  or  lead  acetate 
or  nitrate  exhibit  no  measurable  variations  with  different  gases. 

T.  E. 

Electrochemical  Investigation  of  Fluid  Amalgams  of 
Thallium,  Indium,  and  Tin.  I.  Theodoee  W.  Richards  and  J. 
Hunt  Wilson  {Zeitsch.  phyaikal.  Chem.,  1910,72,  129 — 164.  Compare 
Richards  and  Forbes,  Abstr.,  1907,  ii,  424). — The  potentials  between 
amalgams  of  thallium,  indium,  and  tin  have  been  measured  at  0°  and 
30°.  The  results  with  the  thallium  cells  are  regarded  as  accurate  to 
within  0-00001  volt,  those  with  indium  and  tin  to  0-000005  volt. 

The  potentials  for  thallium  and  indium  amilgams  are  higher  (in 
the  case  of  indium  only  slightly  higher),  and  those  for  tin  amalgams 
lower,  than  those  calculated  according  to  the  gas  laws,  but  in  all  cases 
the  deviations  between  observed  and  calculated  values  tend  to  disappear 
as  the  amalgams  become  more  dilute.  The  temperature-coefficient  of 
the  E.M.F.  between  0°  and  30°  is  for  thallium  and  indium  amalgams 
slightly  lower,  and  for  tin  amalgams  slightly  greater,  than  the  value 
calculated  according  to  the  gas  laws,  0-00366,  but  in  this  case,  also, 
the  coefficient  approximates  to  the  ideal  value  with  increasing 
dilution. 

Cady's  equation  (A.bstr.,  1899,  ii,  394)  gives  in  all  cases  a  fairly 
accurate  representation  of  the  deviations  from  the  simple  gas  laws. 
The  heats  of  dilution  have  been  calculated  by  means  of  the  Helmholtz 
formula  in  the  usual  way,  and  they  agree  as  regaids  sign  and  order 
with  the  experimental  values.  Attempts  to  determine  the  heat  of 
dilution  of  thallium  and  indium  amalgams  directly  did  not  lead  to  very 
satisfactory  results. 

Experiments  with  quadrivalent  tin  as  stannic  chloride  and  sodium 
stannate  did  not  lead  to  conclusive  results.  The  experimental 
results  of  Cady  on  this  subject  [loc.  cil.),  are  regarded  as  untrust- 
worthy. 

The  density  of  pure  iridium  is  7'28  at  20°.  The  densities  of  a 
number  of  dilute  fluid  amalgams  of  thallium,  indium,  and  tin  have  been 
determined  by  a  pyknometer  method.  G.  S. 

Electrochemical  Investigation  of  Fluid  Amalgams  of 
Zinc,  Cadmium,  Lead,  Copper,  and  Lithium.  II.  'fHEODOuK 
W.  RiCHAKDs  and  R.  N.  Garrod-Thomas  (Zeilsch.  phijsikal.  Chem , 
1910,  72,  165 — 201.  Compare  preceding  abstract). — The  measure- 
ments of  Richards  and  Forbes  {loc.  cit.)  with  zinc  amalgams  have  been 
repeated  and  extended,  and  the  temperature-coefficients  of  the  cells 
have  also  been  determined.  Similar  measurements  have  also  been  made 
with  lead  amalgams.  The  potential  values  for  lead,  like  those  for  tin 
and  zinc,  are  less  than  those  calculated  according  to  the  gas  laws,  but 
the  deviations  tend  to  disappear  with  increasing  dilution. 

Copper  and  iron  are  not  sufficiently  soluble  in  mercury  to  admit  of 
satisfactory  quantitative  measurements,  and  on  this  account  the  results 
of  previous  observers  are  of  no  value.     The  solubility  of  copper  :n 
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mercury  is  0-0024°^  that  of  iron,  0-00134%,  by  weight.  As  lithium  is 
ouly  soluble  to  the  extent  of  0-0036%  by  weight  in  mercury,  only  a  few 
measurements  were  made  with  this  amalgam,  and  these  are  not  quite 
accurate  on  account  of  the  difficulty  of  finding  a  suitable  electrolyte. 

The  majority  of  the  deviations  from  the  simple  gas  laws  are  connected 
with  the  heat  of  dilution  of  the  amalgams,  and  are  therefore  repre- 
sented satisfactorily  by  C;jdy's  formula  {loc.  cit ).  Those  which  cannot 
be  accounted  for  in  this  way  are  ascribed  to  polymerisation  of  the 
solute,  or  to  combination  of  solvent  and  solute  according  as  the 
observed  values  are  higher  or  lower  than  the  calculated  values. 

A  deduction  from  Cady's  equation,  that  the  temperature-coefficient 
of  a  cell  made  up  with  amalgams  is  equal  to  the  ideal  potential  of  the 
cell  (calculated  from  the  relative  concentration  of  the  amalgams) 
divided  by  the  absolute  temperature,  and  is  independent  of  the 
temperature,  is  approximately  confirmed  by  the  experimental  results. 
Hence  the  temperature-coefficient  of  the  E.M.F.  of  such  a  cell  can  be 
appi-oxitnately  calculated  without  making  E.M.F.  measurements. 

The  heats  of  dilution  can  be  calculated  more  accurately  by  means  of 
the  Helmholtz  formula  than  by  means  of  Cady's  formula.  G.  S. 

Decomposition  Potentials.  Kurt  Bexnewitz  (Zeitsch.  physikal. 
Clievi.,  1910,  72,  202—224). — The  uncertainty  attaching  to  the 
determination  of  decomposition  potentials  from  the  experimental 
observation  of  "  breaks  "  on  the  curves  representing  the  variation  of 
the  strength  of  current  with  change  of  E.M.F.  is,  to  some  extent, 
removed  by  the  use  of  rotating  electrodes,  a  method  of  procedure 
which  has  already  been  used  by  some  previous  observers.  In  these 
circumstances  it  has  been  found  possible  to  derive  a  formula  which 
admits  of  the  deduction  of  the  position  of  breaks  from  the  experimental 
data.  The  method  sometimes  used  of  plotting  the  logarithm  of  the 
current  against  the  E.M.F.  leads  to  inaccurate  results  in  the  neighbour- 
hood of  the  breaks. 

The  formula  in  question  leads  to  the  conclusion  that  in  the  electro- 
lysis of  dilute  sulphuric  acid  with  platinum  electrodes,  a  point  of 
decomposition  occurs  between  1*50  and  1-63  volts  (referred  to  the 
hydrogen  electrode  as  zero),  and  that  the  position  of  this  break  will 
be  lower  with  platinised  than  with  smooth  electrodes.  The  actual 
position  of  the  break  with  platinised  electrodes  is  1-46  volts,  and  it  is 
miggested  that  the  decomposition  only  occurs  at  this  potential  at 
certain  points  on  the  electrode,  and  becomes  general  at  the  higher 
potential  deduced  from  the  formula. 

The  breaks  found  by  previous  authors,  at  147  and  1-95  volts,  in  the 
electrolysis  of  sulphuric  acid  have  not  been  observed  by  the  present 
nietliod,  but  there  is  a  definite  break  at  2  20  volts  when  concentiated 
>ulphuric  acid,  containing  alkali  hydrogen  sulphate,  is  electrolysed  ; 
thi.s  corresponds  in  all  probability  with  the  formation  of  persulphuric 
icid  according  to  the  equation  :  2HS0/  =  HjSgOg  -f-  IF. 

The  generally  accepted  break  at  1-08  volts  has  only  been  observed 
on  the  nou-stationary  curve,  and  is  probably  connected  with  the 
passivity  of  platinum,  but  a  definite  break  at  0  76  volt  has  been 
"bserved  on  the  curves  for  stationary  and  non-stationary  conditions. 
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The  latter  point  is  probably  connected  with  the  formation  of  oxides 
or  hydroxides  of  platinum,  but  the  metal  is  not  passive  under  these 
conditions.  G.  S. 

Potential  Diflference  between  Two  Electrolytic  Solutions. 
H.  Pleyel  {ZeitBch.  physikal.  Chem.,  1910,72,  1 — 37). — Planck,  Guyot 
(compare  Abstr.,  1908,  ii,  656),  and  others  have  derived  equations  for 
the  difference  of  potential  between  two  solutions  of  electrolytes,  with 
certain  restrictions  as  to  the  nature  of  the  solutions,  and  the  author 
now  gives  a  general  solution  of  the  problem,  applicable  to  any  solutions. 
In  the  second  part  of  the  paper  the  formu]a3  are  applied  to  determine 
the  potential  differences  between  the  following  pairs  of  solutions. 
I,  Barium  chloride,  II,  hydrochloric  acid ;  I,  barium  chloride  0*04 
mol.  per  litre,  zinc  chloride  0"05  mol.  per  litre,  II,  potassium 
chloride  003  mol.  per  litre,  sodium  chloride  O'Ol  mol.  per  litre ; 
I,  copper  sulphate,  II,  hydrochloric  acid.  These  solutions  are  chosen 
as  being  typical  of  the  different  kinds  of  valency  which  may  be  met 
with  in  such  investigations.  G.  S. 

Electromotive   Force   of   the    Hydrocyanic   Acid   Cell.     R. 

Naumann  {Zeitsch.  Ulektrochem.,  1910,  16,  191 — 199). — The  cells  were 
built  up  with  platinum  electrodes  dipping  into  solutions  of  potassiuDi 
cyanide,  either  pure  or  mixed  with  sulphuric  acid.  Cyanogeo  was 
passed  through  one  solution,  hydrogen  through  the  other.  The  partial 
pressure  of  hydrogen  cyanide  vapour  in  equilibrium  with  the  solutions 
was  measured  by  passing  hydrogen  through  them  and  weighing  the 
hydrogen  cyanide  carried  away,  in  the  form  of  silver  cyanide.  The 
E.M.F.  of  the  cells  increased  fairlj'^  quickly  to  a  maximum  and  then 
fell  slowly,  owing  to  changes  produced  by  the  hydrolysis  of  the 
cyanogen  in  the  alkaline  solutions.     The  final  results  are 

E.M.F.  Pressure  of 

Solution.                  Temperature.  in  volts.  HON  in  nnn. 

OlA^-KCN 25°  0-984  01324 

0-OliV^-KCN 0  1-042  0-0427 

25  1-111  — 

50  1-171  — 

0-002A^-KCN 25  1-125  0-0191 

0-OOliV-KCN 25  1-160  0-01351 

500  c.c.  O-lA^-KCN  +  50  c.c. 

l-032i\^-H2SO4   25  0-835  701 

400    c.c.  O-lA^-KCN  +  5    c.c. 

l-032iV-H2SO4   25  0904  0568 

The  vapour  pressures  of  the  potassium  cyanide  solutions  are 
calculated  from  a  measurement  with  a  normal  solution  which  gave 
0-3618  mm. 

From  the  measurements  with  O'OliV^-solutions,  the  heat  of  formation 
of  hydrogen  cyanide  from  hydrogen  and  cyanogen  is  calculated  to  b<' 
6650  cals.,  instead  of  5570  cals.  found  calorimetrically,  which  indicates 
that  the  change  determining  the  E.M.F.  of  the  cell  is  really  tin 
formation  of  hydrocyanic  acid. 

The  equilibrium  constant   of    the  reaction,    J^  =  pu/PCisJp^ac^-   '"^ 


then  calculated  from  the  measurements ;  the  average  value  of  log 
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is  —1014  at  25°.  Introducing  this  value  into  Nernst's  approximate 
formula,  the  value  -  224  is  found  for  SvC  (the  sum  of  the  products  of 
the  numbers  of  molecules  and  the  corresponding  chemical  constants). 
This  indicates  that  hydrogen  cyanide  possesses  a  relatively  large 
chemical  constant.  T.  E, 

Thermo-electric  Properties  of  Metallic  Alloys.  Werner 
Haken  [Ber.  Deut.  physikal.  Ges.,  1910,  229 — 239  *). — Measurements 
have  been  made  of  the  thermo-electric  forces  which  are  developed  at 
the  junctions  of  copper  and  alloys  formed  from  the  following  pairs  of 
elements :  tellurium-antimony,  tellurium-tin,  tellurium-bismuth, 
tellurium-lead,  antimony-silver,  copper-phosphorus.  The  curves 
which  represent  the  dependence  of  the  thermo-electric  force  on  the 
composition  of  the  alloy  are  compared  with  the  corresponding  binary 
freezing-point  curves,  and  also  with  the  curves  showing  the  variation  of 
the  electrical  conductivity  with  the  composition  of  the  alloy.  This 
comparison  shows  that  the  measurement  of  the  thermo-electric  force 
can  be  used  as  a  sensitive  test  for  the  formation  of  definite  compounds, 
and  also  for  detecting  the  formation  of  mixed  crystals.  Such  measure- 
ments are  recommended  as  a  means  of  testing  the  conclusions  drawn 
from  the  investigation  of  the  phenomena  of  solidification. 

H.  M.  D. 

lonisation  in  Aqueous   Solutions   of  Lead   and   Cadmium 

Acetates.    Arthur  Jaques  {Trans.  Faraday  Soc,  1910,  5,  225 — 243). 

— The  concentrations  of  the  lead  or  cadmium  ions  in  the  solutions  is 

measured  by  means  of  the  E.M.F.'s  of   concentration  cells  with  and 

without  the  addition  of  sodium   and   potassium  acetates.     The  total 

numbers  of  ions  and  molecules  are  obtained  from  the  freezing  points, 

and  the  concentrations  of  the  acetate  ion  from  measurements  of  the 

Bolubility  of  silver  acetate  in  the  solutions.     Applying  the  law  of  the 

action  of  mass  to  the  data  so  obtained,  the  author  draws  the  conclusions 

that  there  are  comparatively  few  complex  ions  in  solutions  of  lead  or 

cadmium  acetate,  and   that  the  complex  ions  are  PbAcg'  and  CdAcg' 

respectively.    The  quantity  of  complex  ion  and  its  complexity  increases, 

lowever,  very  rapidly  wiien  sodium  or  potassium  acetate  is  added  to 

■  lie  solution  in  increasing  quantity.     The   dissociation  of   the  single 

icetates   takes    place    in    two    steps :     M(C,H302)2  ^  M(C,H80.^)'  + 

'.'sHaOj)'  and  M{aH302)'  :=  M" +  (C.,H302)'.     For  lead  acetate  the 

litwociation   constants  of   tlie   two   stages  are   >004  and  00021    re- 

ively,  whilst  the  dissociation  constant  of  the  complex  ion  is  not 

i-T  than   lO"-*.     For  cadmium  acetate  the  two  dissociation  con- 

lautsare  about  02  and  0-01  ±0002  respectively,  that  of  the  complex 

I'D  being  not  greater  than  5  x  10"^.     The  normal  potential  of  cadmium 

"~ 0732 ±0006  volt  compared  with  the  3710-calomel  electrode  at 

25   .  rp     J, 

Electrolytic  Reduction  of  Acetophenone  and  Benzophenone. 

Krich  AIuLLER[with  Koppe]  {Ziitsch.  EUktrochem.,  1910, 16,  236—240). 

-Kaufler  (Abstr.,  1907,  ii,  924)  has  stated  that  acetophenone  and  benzo- 

•  and  Ann.  Physik,  1910,  [iv],  32,  291—336. 
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phenone  are  reduced  electrolytically  at  a  platinum  cathode  which  is  kept 
hot  by  an  independent  electric  current,  whilst  they  are  not  reduced 
if  the  heating  current  is  not  used. 

The  author  has  repeated  these  experiments,  and  finds  that  the  heat- 
ing current  has  no  appreciable  effect  on  the  reduction  in  the  case  of 
benzophenone,  which  is  reduced  with  a  current  efficiency  of  some  60%, 
at  a  smooth  platinum  cathode  whether  it  is  heated  or  not. 

With  acetophenone  the  heating  diminished  the  current  efficiency 
somewhat. 

With  platinised  electrodes  no  reduction  was  observed  in  either  case, 
whether  the  electrode  was  heated  or  not.  T.  E. 

Magnetic  Properties  of  Manganese,  Vanadium,  and 
Chromium.  Pierfe  Weiss  and  Hefke  Kamerlingii  Onnes  {Compt. 
rend.,  1910,  150,  687 — 689). — The  nifignetic  properties  of  manganese, 
vanadium,  and  chromium  are  not  intensified  by  cooling  these  elements 
in  solid  hydrogen.  At  this  low  temperature,  however,  ferrous  sulphate 
becomes  much  more  magnetic.  According  to  Curie's  law,  the  magnetism 
of  the  foregoing  metals  should  increase  considerably  on  cooling;  it  is 
probable,  therefore,  that  thei^e  elements  exhibit  paramagnetism  of  a 
new  type. 

Pure  manganese,  prepared  by  decomposition  of  the  amalgam  by  heat, 
is  paramagnetic  ;  on  heating,  however,  it  becomes  ferromagnetic. 

W.  0.  W. 

Relationship  of  Some  Thermal  Quantities.  Julius  Meyeii 
{Zeitsch.  Elektrochem.,  1910,  16,  132 — 135).— Assuming  that  the  specific 
heats  of  two  condensed  modifications  of  a  substance  are  equal  at  absolute 
zero,  and  that  they  are  linear  functions  of  the  temperature,  their 
difference  maybe  written  c^-  c^  =  aT.  Nernst's  theorem  then  leads 
to  the  equations  : 

u=Uo  +  wr\^ 

where  A  and  Uaxe  the  changes  of  free  and  internal  energy  accompany- 
ing the  transformation  of  one  modification  into  the  other.  At  the 
transition  temperature,  T^,  .4  =  0;  therefore  Uu  —  (cu^  ~  c«i)7«. 

The  molecular  depression  of  the  freezing  point  or  transition  point  of 
a  substance,  R.Tu-jQu^^k,  is  a  quantity  which  is  easily  determined 
experimentally,  and  since  for  condensed  systems  Q^  and  Uu  ^^Q  practi- 
cally identical,  we  obtain  Rfk  =  a,  or  c„.^  -  c„j  =  Rl\,jk. 

For  acetic  acid,  for  example,  the  difference  of  the  specific  heats  of 
liquid  and  solid  acid  calculated  by  means  of  the  last  formula  is  0"147, 
whilst  direct  determinations  give  0  1 45.  A  similarly  good  agreement 
is  found  for  the  rhombic  and  monoclinic  modifications  of  sulphur. 

T.  E. 

Apparatus  for  Melting-point  Determinations.  K.  Matton 
{Zeitsch.  anyew.  Chem.,  1910,  23,  557). — ^The  apparatus  is  constructed 
with  the  idea  of  preventing  an  escape  of  injurious  sulphuric  acid  fumes, 
and  also  to  get  more  accurate  thermometric  readings. 

The  narrow  part  of  the  apparatus  is  closed  with  a  tube  drawn  out 
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conically,  which  causes  the  fumes  to  enter  the  lateral  tube,  in  which 
they  are  quickly  condensed  ;  the  space  for  reading  the  degrees  always 
remains  unclouded.     The  stirrer  passing 
down    the  lateral  tube  allows  the  con- 
tinuous mixing  of  the  sulphuric  acid  and 
the  even  distribution  of  temperature. 

A  decided  advantage  of  'the  instru- 
ment is  that  several  melting  points 
may  be  determined  simultaneously  when 
the  tubes,  after  introducing  the  sub- 
stance, are  bent  and  suspended  from 
the  holder  attached  to  the  thermometer, 
as  shown  in  the  figure.  L.  de  K. 


Raising  and  Lowering  of  the 
Freezing  Point.  Fbans  A.  H. 
ScHREiNEMAKEHS  ((7/te7?i.  Weekblad ,  1910, 
7,  333 — 335). — An  application  of  the 
author's  graphic  metliod,  showing  that 
addition  of  another  substance  first  raises 
the  freezing  point  of  a  binary  solution 
to  a  maximum,  and  then  causes  ic  to 
fall  again.  An  aqueous  solution  of 
triethylamine  exhibits  this  phenomenon 
on  addition  of  phenol,  the  freezing  point 
rising  in  one  experiment  from  —  1 1  7°  to 

-  5 '3°  and  in  another  experiment  from  -  8 "8°  to  -  7 '9°,  then  to 
ind  finally  to    -  4-6°.  A.  J. 


-6^ 
W. 


Depression  of  Freezing  Point  in  very  Dilute  Aqueous 
Solutions.  T.  G.  Bedford  (/Voc.  Roy.  Soc,  1910,  A,  83,  454—461). 
— The  freezing  points  of  dilute  solutions  of  various  electrolytes  have 
been  compared  with  that  of  water  by  a  method  similar  to  that  previously 
described  by  Griffiths.  Fi-om  the  observed  depression,  the  degree  of 
ionisation  (a)  is  deduced  and  this  is  compared  with  the  corresponding 
value  (a')  obtained  from  Whetham's  measurements  of  the  electrical 
conductivity  at  0°.  The  values  of  a  and  a'  for  solutions  of  potassium 
fliloride,  permanganate,  and  ferricyanidf,  magnesium  sulphate,  copper 
.'^ulphate,  barium  chloride,  and  sulphuric  acid  containing  n  gram- 
molecules  per  1000  grams  of  solution  are  tabulated  in  the  original. 

Kxcept  in  the  case  of  potassium  ferricyanide,  the  values  of  a  are  less 
than  those  of  o',  and  the  divergence  between  the  two  series  of  number.^ 
increase.s  with  increasing  concentration.  The  abnormal  behaviour  of 
potassium  ferricyanide  is  difficult  to  account  for,  seeing  that  the 
niolecular  depression  in  very  dilute  solution  corresponds  almost  exactly 
with  that  required  by  complete  ionisation  with  the  production  of  four 
ions. 

Measurements  were  also  made  for  .solutions  of  potassium  dichromate. 
At  all  the  concentrations  examined,  the  molecular  depression  is  greater 
than  5*58,  which  would  correspond  with  complete  ionisation  into  three 
ions.  It  is  suppo.sed  that  the  salt  reacts  with  water  io  such  a  way  as 
o  produce  a  larger  number  of  ions.  H.  M.  D. 
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Reciprocal  Cryoscopic  Behaviour  of  Substances  containing 
the  Groups  -CO-  and  -CHg-  Respectively.  Luigi  Mascarelli  and 
I.  MusATTY  (Aiti  R.  Accad.  Lincei,  1910,  [v],  19,  i,  213—218. 
Compare  Abstr.,  1909,  ii,  972). — The  authors  have  studied  the 
cryoscopic  behaviour  of  the  two  pairs  of  compounds  :  (1)  diphenyl- 
methane  and  benzophenone,  and  (2)  dibenzyl  and  benzil,  each  member 
of  the  pairs  being  used  as  both  solvent  atid  solute. 

Bruni  and  Amadori  (private  communication)  find  the  mean  value 
67'2  for  the  cryoscopic  constant  of,  diphenylmethane.  Eykman 
(Abstr.,  1890,  324)  found  66-4,  and  Padoa,  71.  For  benzophenone,  the 
measurements  of  Padoa  and  Galeati  (Gazzetta,  1905,  35,  i,  189)  give 
the  value  98 '0,  which  agrees  with  that  found  by  Eykman  {loc.  cit.). 
The  behaviour  of  naphthalene  in  freezing  dibenzyl  confirms  Garelli 
and  Calzolari's  value,  72  (Abstr.,  1899,  ii,  732),  for  the  cryoscopic 
constant  of  this  solvent ;  using  this  number  in  van't  Hoff's  formula, 
the  value  29*3  is  obtained  for  the  latent  heat  of  fusion,  whilst 
Bogojawlensky  and  Winogradoff's  direct  measurements  (Abstr.,  1908, 
ii,  806)  gave  30-36. 

For  benzil,  Auwers  (Abstr.,  1900,  ii,  66)  found  the  cryoscopic 
constant  105,  which  gives  20'4  for  the  latent  heat  of  fusion, 
Bogojawlensky' s  measurements  (Abstr.,  1905,  ii,  799)  giving  22*25. 
The  authors  find  that  the  freezing  point  of  benzil  gradually  rises  when 
it  is  fused,  so  that  it  must  be  kept  fused  for  a  considerable  time  (four 
to  five  days)  before  being  used  for  cryoscopic  determinations. 

Eykman  [loc.  cit.)  found  that  diphenylmethane  exhibits  normal 
cryoscopic  behaviour  in  benzophenone,  and  the  same  is  now  found 
to  be  the  case  with  benzophenone  in  diphenylmethane.  Similar 
results  are  obtained  with  the  two  compounds  benzil  and  dibenzyl. 

T.  H.  P. 

A  Special  Case  of  Evaporation.  Pierre  Vaillant  (Compt. 
rend.,  1910,  160,  689 — 691). — The  author  has  determined  at  different 
temperatures  the  rate  of  evaporation  in  the  case  of  a  number  of  liquids 
at  rest  in  a  long,  cylindrical  brass  tube.  The  results,  which  are  given 
in  tabular  form,  are  in  good  agreement  with  the  equation  aq/a-t  = 
i(MF)(tl300)-^,  when  q  is  the  weight  of  liquid  evaporated  in  the 
time  t,  M  the  molecular  weight  of  the  vapour,  and  F  the  maximum 
vapour  pressure  in  the  tube  ;  h  and  n  vary  slightly  according  to  the 
liquid  under  examination.  In  each  case  n  is  less  than  0*5,  and  appears 
to  have  a  greater  value  in  easily  volatile  liquids  than  in  those  which 
evaporate  more  slowly.  W.  O.  W. 

Influence  of  Pressure  on  the  Boiling  Points  of  Metals. 
Harold  C.  Greenwood  {Proc.  Roy.  Soc,  1910,  ^,  83,  483—491).— 
The  influence  of  pressure  on  the  boiling  points  of  bismuth,  copper, 
lead,  silver,  tin,  and  zinc  has  been  determined.  Two  types  of  apparatus 
suitable  for  measurements  respectively  below  and  above  atmospheric 
pressure  are  described.  In  an  atmosphere  of  nitrogen,  bismuth  boils 
at  1200°  and  1310°  under  102  and  257  mm.  pressure;  copper  at  igSO'' 
and  2180°  under  100  and  257  mm.;  lead  at  1320°  and  1420°  under 
105  and  266  mm. ;  silver  at  1660°  and  1780°  under  103  and  263  mm. ; 
tin  at  1970°  ^nd   2100°  uncjer  101   and    262  mm.  respectively.     For 
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pressures  greater  than  atmospheric,  bismuth  was  found  to  boil  at 
1420%  1740%  1950°,  and  20G0°  under  1,  6-3,  IM,  and  IGo  atmos- 
pheres; lead  at  1525%  1870%  and  2100°  under  1,  6-3,  and  11-7 
atmospheres;  zinc  at  1120%  1230%  1280%  and  1510°  under  6-3,  11-7, 
2  To.  and  53  atmospheres  respectively.  The  results  show  that  the 
influence  of  pressure  on  the  boiling  points  of  the  metals  is  very 
considei-able.  H.  M.  D. 

Adiabatic  Determination  of  the  Heats  of  Solution  of  Metals 
in  Acids.  I.  Theodore  W.  Richards  and  Laurie  Lorxe  Burgess 
(/.  Amer.  Chem.  Soc,  1910,  32,  431 — 460). — A  discussion  is  given  of 
Thomsen's  work  on  the  heats  of  solution  of  metals  in  acids,  and  the 
chief  sources  of  inaccuracy  in  his  results  are  pointed  out. 

In  the  present  paper  an  account  is  given  of  the  application  of  the 
method  of  adiabatic  calorimetry  (Abstr.,  1905,  ii,  677  ;  1907,  ii,  604  ; 
1908,  ii,  806)  to  the  determination  of  these  constants.  The  apparatus 
and  method  are  described  in  detail,  and  means  of  avoiding  the  intro- 
duction of  errors  are  pointed  out.  Since  the  solution  of  metals  in 
acids  takes  a  considerable  time,  the  adiabatic  method  is  well  adapted  to 
the  determination  of  the  energy  change  involved.  In  order  to  equalise 
the  temperature  during  the  reaction,  the  liquid  must  be  thoroughly 
stirred.  Determinations  have  been  made  of  the  heat  developed  by 
stirring,  in  order  that  the  necessary  corrections  can  be  applied  ;  it  has 
been  found  that  the  quantity  of  heat  thus  generated  is  increased  nearly 
ten  times  by  doubling  the  rate  of  stirring.  The  loss  of  heat  produced 
by  the  evaporation  of  the  solution  into  the  escaping  hydrogen  has 
been  determined,  and  the  necessary  correction  applied.  An  account  is 
given  of  the  means  employed  to  ensure  the  purity  of  all  the  materials 
used  in  the  investigation.  The  quantity  of  oxide  on  the  surface  of 
the  metals  was  found  to  be  exceedingly  small.  It  is  shown  that  the 
method  adopted  by  Thomson  of  calculating  the  heat  of  solution  of  a 
metal  in  dilute  acid  from  the  data  obtained  with  concentrated  acid 
leads  to  inaccurate  results. 

The  heats  of  solution  of  zinc,  aluminium,  magnesium,  cadmium,  and 
iron  in  an  excess  of  hydrochloric  acid  at  20°  have  been  determined ; 
the  results  are  tabulated.  E.  G. 

Adiabatic  Calorimeter  for  Use  with  the  Oalorimetric 
Bomb.  Francis  G.  Benedict  and  Harold  L.  Higgins  {J.  Amer. 
Chem.  Soc.,  1910,  32,  461— 467).— Id  connexion  with  the  determination 

f  the  potential  energy  of  food,  fajces,  and  urine  by  means  of  the  calori- 
metric  bomb,  a  suitable  adiabatic  calorimeter  has  been  devised,  in 
which  the  temperature  of  the  outer  water  jacket  is  controlled  by 
'  lectric  heatiug.     The  apparatus  is  descril)ed  with  the  aid  of  a  diagram. 

V  constant  temperature  of  the  calorimeter  system  can  be  readily 
obtsiined  both  at  the  beginning  and  end  of  a  combustion.  The  calori- 
meter has  proved  very  etficient,  and  enables  combustions  to  be  carried 
out  much  more  quickly  than  was  formerly  the  case.  E.  G. 

Simple  System  of  Thermodynamic  Chemistry,  Based  on  a 
Modification  of  the  Method  of  Carnot.  Edward  W.  Wasuburn 
(J.  Amer.  Cfiein.  Soc,  1910,  32,  467— 502).— Amoditicationof  Carnot's 
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method  is  described,  in  which  the  cycle  of  operations  is  reduced  to  a 
single  step,  and  enables  the  desired  relation  to  be  written  down  by 
inspection.  It  also  ensures  that  the  differential  equation  so  obtained 
will  always  be  entirely  rigorous,  since  it  is  impossible  to  introduce  into 
the  process  any  assumption  except  the  second  law  of  thermodynamics. 
This  has  been  achieved  by  joining  together  the  pistons  of  the  ordinary 
cycle  so  as  to  form  a  single  complete  engine,  which  is  termed  the 
*'  perfect  thermodynamic  engine."  This.simplified  process  is  illustrated 
by  using  it  to  derive  certain  fundamental  relations. 

In  applying  the  engine  to  the  subject  of  chemical  equilibrium,  the 
followiug  facts  have  been  brought  to  light.  The  conclusion  drawn  by 
Robertson  (Abstr.,  1 906,  ii,  833),  that  the  law  of  mass  action  is  an  expres- 
sion of  the  condition  for  equilibrium  in  a  system  in  which  the  equation 
;j(r— </)  =  j^T' is  obeyed,  is  shown  to  be  erroneous.  The  statement  of 
Stieglitz  (Abstr.,  1908,  ii,  673),  that  the  theoretical  basis  for  the 
solubility  product  law  in  the  case  of  strong  electrolytes  is  destroyed  by 
the  fact  that  they  do  not  obey  the  law  of  mass  action,  is  not  justified. 

Jt  is  shown  that  many  equations  containing  the  van't  Hoff  %  involve 
an  unnecesssary  number  of  assumptions,  and  that  each  equation  can 
be  split  up  into  two  simpler  equations,  one  involving  only  the  ions, 
and  the  other  the  non-ionised  molecules.  The  advantage  of  this 
process  is  illustrated  by  reference  to  the  data  obtained  by  Noyes  and 
JSammet  on  the  solubility  of  o-nitrobenzoic  acid  (Abstr.,  1903,  ii,  468). 

E.  G. 


Heat  of  Hydration  of  Sodium  Sulphate.  J.  P.  Wuite  {Ghem. 
Weekblad,  1910,  7,  250—251.  Compare  Jorissen,  this  vol.,  ii,  269, 
and  next  abstract). — Polemicil.     A  reply  to  Jorissen's  criticism. 

A.  J.  W. 


Heat  of  Hydration  of  Sodium  Sulphate.  Willem  P.  Jorissen 
{Chem  Wee/Mad,  ld\0,  1,  251—253).  Polemical.  A  reply  to  Wuite 
(preceding  abstract).  A.  J.  W. 

Calorimetrical  Analysis  of  Hydrated  Salts.  Fkederick  G. 
DoNNANandGEOFFREvD.  Hope  {Trans.  Faraday  Soc,  1910,5,  244 — 250). 
— When  successive  quantities  of  water  are  removed  slowly  from  a 
hydrated  salt,  a  mixture  of  the  original  hydrate  and  the  next  lower 
one  will  probably  be  formed.  It  is  shown  that  the  heat  of  solution 
of  such  a  mixture  is  a  linear  function  of  the  quantity  of  water  present, 
each  pair  of  hydrates  giving  one  straight  line.  By  plotting  the  heats 
of  solution  against  the  molecules  of  water  per  molecule  of  anhydrous 
salt  in  the  mixtures,  a  series  of  straight  lines  is  obtained,  which  inter- 
sect at  points  corresponding  with  the  composition  of  the  different 
hydrates.  The  method  is  applied  to  sodium  carbonate  and  copper 
sulphate,  the  hydrates  indicated  being  NaoCOo.HoO ;  NagCOg.THgO ; 
NajCOa.lOHgO ;  CuSO^.HgO ;  CuS04,5H20"  There  is  no  indication 
of  the  existence  of  the  trihydrate  of  copper  sulphate  ;  this  may  be 
due  to  insufficient  accuracy  of  the  experiments.  T.  E. 
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Simple  Relationships  between  the  Density  and  the  Index 
of  Refraction  of  a  Solution  and  its  Volume  Concentra- 
tion. G.  FouQUET  {Bull.  Assoc.  Chim.  Sucr.  Dist.,  1910,  27,  848—855). 
—  By  reference  to  data  for  the  densities  of  sucrose  solutions,  the  author 
considers  the  accuracy  with  which  the  density  can  be  represented  by  a 
formula  of  the  type  ^4  -  1  =  Ka,  in  which  a  is  the  quantity  of 
sucrose  in  100  c.c.  of  solution  at  temperature  «°  and  K  is  a  constant. 
The  smaller  the  range  of  the  concentration  the  better  is  the  agree- 
ment between  experiment  and  the  values  given  by  the  equation.  As 
the  range  of  concentration  increases,  different  values  must  be  given 
to  A'  to  obtain  the  best  results. 

The  refractive  indices  at  20^  of  sucrose  solutions  of  widely  varying 
concentration  can  be  represented  fairly  satisfactorily  by  the  equation 
n=  1-3330 -H 000 U  a.  H.  M.  D. 

New  Method  for  Determining  Vapour  Densities.  Philip 
Blackman  {C/iem.  Xews,  1910,  101,  121 — 123). — A  summary  of  work 
already  published  (compare  Abstr.,  1908,  ii,  56 1  ;  1909.  ii,  21,  643. 

G.  S. 

Expansion  of  Benzene,  Chlorobenzene,  Bromobenzene,  and 
their  Solutions.  Euge.v  vox  Birox  (/.  Russ.  Phys.  Ckem.  Soc,  1910, 
42,  135 — 166). — The  author  has  made  accurate  measurements  of  the 
densities  at  0°  or  20°,  and  of  the  expansion  between  0°  and  80^  of 
benzene,  chlorobenzene,  bromobenzene,  apd  their  binary  mixtures. 
Mendelec-ff's  simple  formula,  Vi=Vo{i-kt),  does  not  express  the 
author's  results,  since  the  coefficient  of  expansion  changes  with  the 
temperature  in  all  cases ;  so  that  the  coefficient  k  is  replaced  by 
*i  +  k.t-,  giving  Vt  =  Fo/(l  -  k^t  -  k^t^). 

For  benzene,  A  =  0001 18082 -f- 0000000003649  <-,  which  does  not 
agree  with  the  results  of  Walden  (Abstr.,  1909,  ii,  122),  who  found 
that,  for  benzene  and  a  number  of  other  liquids,  the  coefficient  of 
expansion  is  a  constant  mn^uitude.  The  numerical  results  obtained 
are  compared  with  those  of  Kopp  {Ann.  Phys.  Chem.,  1847,  72,  239), 
Luginin  {Ann.  Chim.  Phys.,  1867,  [iv],  11,  453),  and  Walden  (/oc.  cit.). 
For  chlorobenzene,  D!.'  11279:.',  Df  M0643,  k=  000095342  + 
0000000002 1 14  t'.  The  densities  at  various  temperatures  from  0°  to 
100'^  are  in  good  agreement  with  those  given  by  Perkin  (Trans.,  1896, 
60,  1202)  and  Young  and  Fortey  (Trans.,  1902,  81,  768). 

For  bromobenzene,  DJ  1-52231,  Df  1  49533,  A:  =  000088764  + 
0-0000000009265  t'-.  The  results  of  the  dilatometric  measurements 
differ  considerably  from  those  obtained  by  Weger  (Abstr.,  1884,  8). 

For  bromo-  and  chloro-benzeue,  the  maguitude  of  a7i  =  const., 
where  a  represents  the  coefficients  of  expansion  at  corresponding 
temperatures,  and  7^  is  the  absolute  critical  temperature.  The  author's 
results  are  not  in  agreemeut  with  Walden's  law  ( 1 ),  which  states  that 
the  coefficient  of  expansion  is  inversely  proportional  to  the  critical 
temperature  expressed  in  degrees  centigrade  :  ktk  =  0-34  for  non- 
associated  liquids  ;  but  they  agree  rather  better  with  this  author's 
second  law,  according  to  which  the  coefficient  of  expansion  on  the 
absolute  t>ca,\e,  Ko  =  {v.^- v^)/{v.yT^- v^1\),  in  inversely  proportional  to 
the  absolute  critical  temperature  :  A'„7t-0  488  {loc  cit.). 
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The  variation  of  the  contraction  constant  K  oi  the  equation 
D  =  Kin^m^  (compare  Abstr.,  1909,  ii,  797)  with  the  temperature  is 
expressed  by  one  of  two  types  of  curve:  (1)  with  the  mixture 
CgHgCl  +  Cg HgBr,  K  has  a  small  negative  value  at  low  temperatures, 
the  curve  approaching  the  axis  of  zero  contraction  apparently 
asymptotically  ;  (2)  for  CgHg  +  CgHgBr  or  CgHg  +  CgHgCl,  the  expansion 
occurring  at  low  temperatures  diminishes  rapidly  with  rise  of  tempera- 
ture, and  changes  into  a  quickly  increasing  contraction.  The  condi- 
tions of  isofluidism  {loo.  cit.)  are  closely  approached  by  mixtures  of 
chloro-  and  bromo -benzene,  whilst  the  solution  CgHg -f  CgH^Br  differs 
from  an  isofluid  solution  more  than  the  solution  CgHg  +  CgHgCl  does. 
One  of  the  conditions  of  the  isofluidism  of  two  liquids  is  the  equality 
of  their  critical  pressures.  T.  H.  P. 

Variation  with  Temperature  of  the  Contraction  Occurring 
on  Formation  of  Solutions  of  Normal  Liquids.  Eugen  von 
BiROxV  (/.  Russ.  Phys.  Chem.  Soc.  1910,42,  167— 188).— In  order  to 
verify  the  relations  between  isofluidism,  critical  pressures,  and  agree- 
ment of  the  components  of  the  solution  with  the  law  of  corresponding 
states  indicated  in  the  preceding  paper,  the  author  has  investigated 
the  contraction  at  0°,  20°,  and  40°  of  pairs  of  liquids  chosen  from  the 
following :  esters,  aromatic  and  aliphatic  hydrocarbons,  carbon  tetra- 
chloride, and  chloro-  and  bromo-benzene,  for  the  majority  of  which  the 
critical  temperatures  are  known  sufficiently  accurately. 

The  results  show  that  the  law  of  contraction  on  formation  of 
solutions  of  normal  liquids,  expressed  by  the  formula  :  D  =  Km^m^,  or 
d  =  kx{\  —x),  where  d  is  the  contraction  per  1  mol.  of  solution,  and 
X  is  the  molecular  proportion  of  one  of  the  constituent  liquids,  holds 
unchanged  for  different  temperatures,  the  contraction  constant  alone 
varying.  For  the  maintenance  of  the  first  condition  of  isofluidism, 
namely,  the  absence  of  contraction  {K=k  =  o),  it  is  necessary 
that  the  two  components  belong  to  one  and  the  same  group 
of  compounds  obeying  the  law  of  corresponding  states,  and  tbat  their 
critical  pressures  are  very  nearly,  possibly  quite,  equal.  In  one  and 
the  same  group  of  compounds,  the  contraction  constant  is  small  if 
the  difference  of  the  critical  pressures  of  the  components  is  small, 
and  vice  versa,  but  no  direct  proportionality  exists.  For  compounds 
of  different  groups,  the  contraction  constant  may  be  very  great 
for  a  small  difference  between  the  critical  pressures.  Two  isofluid 
compounds  may  give  with  a  third  compound  not  isofluid  with 
them,  solutions  with  contractions  of  different  magnitudes. 

T.  H.  P. 

Contraction  Constant.  Eugen  von  Biron  (/.  Etiss.  Phys.  Chem. 
Soc,  1910,  42,  188 — 194.  Compare  preceding  abstracts). — Two 
liquids  which  go  to  make  up  a  mixture  undergo  changes  in  volume 
dependent  on  alterations  of  their  original  internal  pressures  from  P^ 
and  Pg  to  some  different  value,  Px-  These  changes  in  volume  would 
be  Pi{Px  -  P\)  and  P2i^x  -  -^2)  V^^  unit- volume  of  the  two  components, 
where  ^j  and  fi^  are  the  coeihcients  of  contraction.  Hence,  if  there 
is  no  other  factor  influencing  the  volumes  of  the  components  on 
■mixing,    the    volume    v    of    1    giam-mol.    will    be    given  by:   v  = 
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[»i  -  PyV^{P  -  P^)\>:  +  [v.2  -  fi-iVoiP  -  PoW^  ~  «)-•  where  x  represents  the 
concentration  of  one  constituent.  Further,  d  =  v^x  +  v.,(l  -x)-v, 
and  from  this  the  above  equation  gives:  d  =  ^^v^{P  -  P^)x  + 
^.^v^{P  -  P^){\  —  x)  (I).  In  this  expression  P  is  an  unknown  function 
of  X ;  assuming  the  function  to  be  linear  of  the  form  P  =  P^x  + 
P^{\-x),  equation  (I)  becomes:  d  —  {^^Vy^-^.2V^{P^-P^)x{\-x), 
which  is  of  the  form  d  —  kx{\-x),  where  k  =  {fi^v^-  P^v.^[P^-  P^  ', 
on  this  assumption,  k  is  independent  of  x.  If,  however,  the  relation 
of  P  to  a;  is  represented  by  a  simple  parabolic  function  of  the  second 
degree,  k  will  be  a  linear  function  of  x. 

These  considerations  are  found  to  give  a  satisfactory  explanation 
of  the  results  described  in  the  preceding  abstracts,  and  to  lead  to  the 
further  conclusion  that  solutions  of  normal  liquids  possess  additive 
internal  pressures,  whilst  the  other  properties  of  these  solutions 
would  be  more  or  less  complex  functions  of  the  composition,  but  still 
dependent  on  this  law  and  on  the  magnitudes  of  the  internal  pressures 
of  the  components  (compare  Tammann,  Ueber  die  Beziehung  zwischen 
den  inneren  Kraften  und  Eigenschaften  der  Losungen,  1907). 

T.  H.  P. 

Viscosity  and  Fluidity.  Eugene  C.  Bingham  (Amer.  Chem.  J., 
1910,43,  287— 309).— In  an  earlier  paper  (Abstr.,  1908,  ii,  1017)  it 
has  been  shown  that  fluidity  data  can  be  accurately  represented 
by  the  formula  t  =  A^-  B/<f>  +  C. 

It  is  now  pointed  out  that  there  is  a  relationship  between  volume 
and  fluidity,  and  that  if  fluidity  is  substituted  for  volume  in  Van  der 
Waals'  equation,  the  resulting  expression  reproduces  fluidity  data  with 
considerable  accuracy.  In  order  to  test  the  relationship  further,  a 
study  has  been  made  of  Thorpe  and  Rodger's  viscosity  data  in  the 
neighbourhood  of  4°,  and  it  is  shown  that  in  the  case  of  water  there 
is  a  decrease  of  fluidity  at  these  temperatures  of  corresponding, 
magnitude  with  the  decrease  of  volume, 

Since  the  fluidity  of  liquids  increases  with  the  temperature,  and 
that  of  gases  decreases  with  the  temperature,  there  must  be  a 
maximum  in  fluidity ;  the  author  proposes  to  aj^certain  whether  this 
maximum  is  connected  with  the  critical  temperature. 

It  has  been  found  that  the  fluidities  of  all  aliphatic  hydrocarbons 

•  i.d  all  ethers  are  nearly  identical  at  the  b.  p.,  and  data  are  now 

I  quoted  which   show  that   this  relation   between   fluidity  and   vapour 

i   pressure    is   general    for   the    hydrocarbons.       Measurements    of    the 

vapour  pressures  of   methyl    propyl    ether,  ethyl    propyl    ether,   and 

dipropyl  ether  at  various  temperatures  between  0°  and  the  b.  p.  have 

\  shown  that  the  relation  is  also  general  in  the  case  of  the  ethers,  and 

i  it  has  ftlao  been  found  that  at  high  temperatures  the   fluidity  is  a 

linear  function  of  the  vapour  pressure. 

Ihe  constants  for  different  atoms  and  groupings  at  the  fluidity  200- 

were  given  in  an  earlier  paper  (Bingham  and  Harrison,  Abstr.,   1909, 

I  li,  382);  the  corresponding  data  for  the  fluidity  300  are  now  recorded, 

I  and  the  assoeiation  of  a  number  of  substances  has  been  calculated. 

I' I  om  these  values  and  those   obtained    previously,  the  temperature- 

ffliiienls  of  association  have  been  calddu'ed.      Although  differenO^ 
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substances  were  used  for  calculating  the  constants,  the  values  of  the 
association  at  the  different  fluidities  are  in  close  agreement.       E.  G. 

Adsorption  of  Dissolved  Substances.  Erik  Hagglund  [Zeitsch. 
physiol.  Chem.,  1910,  64,  294 — 301). — Lagergren  (Bihang  K.  Svenska 
Vet.-Akad.  Handle  1898)  claims  to  have  observed  negative  ad&orption 
of.sodium,  potassium,  ammonium,  and  magnesium  chlorides  and  potass- 
ium and  ammonium  bromides  when  charcoal,  kaolin,  or  glass  powder 
were  used.  Negative  adsorption  could  not  be  observed  by  Kellner 
(Abstr.,  1896,  ii,  232),  van  Bemmelen  (Abstr.,  1902,  ii,  70;  1904, 
ii,  18),  or  Freundlich  (Abstr.,  1907,  ii,  155).  The  author's  results 
also  contradict  Lagergren's  statement.  The  absorbents  and  solutions 
used  were  the  same.  J.  J.  S. 

Dissociation  of  Hydrogen  Bromide  and  Iodide  at  High 
Temperatures.  II.  Kukt  Yogel  von  Falckenstein  [Zeitsch. 
physikal.  Chem.,  1910,  72,  113 — 116). — The  experimental  results  for 
ihe  dissociation  of  hydrogen  bromide  and  iodide  already  published 
(compare  this  vol.,  ii,  27)  are  shown  to  be  in  excellent  agreement 
with  the  values  calculated  by  Nernst  (Zeitsch.  Elektrochem.,  I9f'9,  18, 
687)  a^^cording  to  his  theory.  G.  k^. 

Concentration  of  the  Hydrogen  Ions  in  Solutions  of 
Phosphoric  Acid  and  Sodium  Hydroxide.  Wilhelm  E.  Kinger 
{Chem.  Wetkblad,  1910,  7,  203—207). — An  investigation  of  the  extent 
of  dissociation  of  the  three  phosphates  of  sodium  in  dilute  solution. 

A.  J.  W. 

Calcium  Salts  of  Citric  Acid  and  their  Hydrolytic  Changes. 
A.  Paurozzani  {Chem.  Zentr.,  1910,  i,  514;  from  Staz.  sperim.  agrar. 
ital.,  1909,  42,  965 — 998). — The  author  shows  that  solutions  of 
monocalciura  citrate  have  a  tendency  to  form  dicalcium  citrate  and 
free  citric  acid  on  hydrolysis,  and  the  latter,  even  in  presence  of 
the  free  acid,  changes  into  tricalcium  phosphate.  The  more  dilute 
the  solution  and  the  higher  the  temperature,  the  greater  the  amount 
of  change.  The  barium  salts  are  more  stable  than  those  of  calcium. 
The  author  has  determined  the  dissociation  constants  of  mono-  and 
dicalcium  citrates,  and  shows  that  these  values  increase  with 
increasing  concentration  and  temperature.  S.  13.  S. 

Coloration  of  Solutions  of  Nitrophenols.  Wassili  W. 
SciiARWiN  {J.  liuss.  Phys.  Chem.  Soc,  1910,  42,  237— 249).— The 
author  has  measured  the  depths  of  colour  of  various  series  of  solutions 
of  0-  and  /^-nitrophenols  in  order  to  ascertain  whether  the  increase  of 
colour  on  dilution  follows  Ostwald's  ionisation  law,  such  increase  of 
colour  being  due,  according  to  Hantzsch  (Abstr.,  1906,  i,  353),  to 
gradual  con  version  of  undissociated  nitrophenol  into  the  dissociateil 
coloured  «ci-form. 

It  is  found  that  solutions  of  o-  or  j^-nitrophenol  in  commercial  fpirit 
obey  the  law  :  ^/{'(^  ~  P)  —  ^^v  where  ft  is  the  ratio  of  the  colour  of  a 
solution  of  dilution  F  to  the  colour  of  an  infinitely  dilute  solution,  and 
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K•^  is  a  constant ;  this  law  holds  for  o-nitrophenol  from  a  dilution  of 
150  to  4000  litres  per  mol.,  and  for  the  ^j-compound  from  1  to  1200 
litres. 

Aqueous  solutions  of  the  two  nitrophenols  exhibit  depths  of  colour 
increasing  with  dilution  according  to  the  law:  ^jV(\  - P)  =  1c,  the 
curves  showing  the  relations  between  colour  and  dilution  being 
identical  with  those  expressing  the  variation  of  electrical  conductivity 
with  dilution.  The  conductivity  for  the  dilution  nV  can  hence  be 
calculated  by  means  of  the  equation :  /x,,,-  =  /jirO„y/C,-  Similar  variations 
of  the  depth  of  colour  and  conductivity  are  exhibited  by  absolute 
alcoholic  solutions  of  o-nitrophenol.  The  reason  for  the  colour  of 
solutions  in  commercial  alcohol  following  a  different  law  may  lie  in 
the  presence  of  some  admixture,  such  as  traces  of  alkali  dissolved  from 
the  glass,  in  the  solvent. 

Similar  changes  of  the  colour  with  dilution  are  shown  by  alcoholic 
solutions  of  alizarin,  with  which  not  only  the  depth,  but  also  the 
nature,  of  the  colour  alters.  If  the  alkali  salts  of  alizarin  (violet) 
are  regarded  as  being  derived  from  the  quinonoid  formula 

(compare  Perkin,  Trans.,  1899,  75,  433),  the  changes  in  colour  of 
alizarin  solutions  are  best  explained  by  the  existence  of  the  tautomeric 

yellow   form,    Cg  Fr^<^^CgHo(0H)2.    With  solutions  of  the  nitro- 

phenoLs,  also,  the  absorption  spectrum  varies  with  the  depth  of  colour 
on  dilution,  but  the  variation  is  too  small  to  intei'fere  with  the 
colorimetric  measurements.  T.  H.  P. 

The  Theory  of  Cohesion  Pressure   (Surface  Pressure)  and 

the  Processes  of  Resorption,   Especially  in   the  Alimentary 

Tract.     IsiDOK  Traube  {Biocheni.  Zeitsch.,  1910,  24,  322— 340).— A 

reply  to  Torcik  and  to  Buglia.     The  author  reiterates  his  theory  that 

08mo:<i8  is  governed  by  the  cohesion  pressures  of  solutions.     He  applies 

the  theory  to  consideration  of   the   passage  of   substances   through    a 

membrane.     The  more  a  substance  diminishes  the  surface  tension  of  a 

solution,  the  less  its  cohesion  pressure ;  the  cohesion  pressure  of  the 

same  solutions  on  different  sides  of  a  membrane  can  be  different  if 

the  sides  of  the  membrane  it.self  are  chemically  or  physically  different ; 

the  direction  and  rate  of  osmosis  is  a  function,  not  only  of  the  cohesion 

prefsure  of  diosmosing  substances,  but  also  of  the  cohesion  pressure  at 

T  in  a  membrane,  or,  in  other  words,  the  difference  of  the  surface 

•maions  between  a  membrane  and  the  constituents  of  the  solutions. 

le  seeks  to  obtain  confirmation  of  his  theory  from  the  researches  of 

\drian  Brown  on  the  osmosis  into  barley  grains  of  various  solutions, 

nd  the  researches  of  Hedin,  Katzenellenbogen,  Tiirok,  and  Buglia  on 

he  resorption  in  the  alimentary  tract  of  various  solutions,  and  influence 

of  additions  to  the  same  of  substances  which  lower  the  surface  tension. 

The  author  seeks  to  explain   the  deviations  from  his  theory  in  the 

results  of  Tiiruk  and  Buglia  by  the  fact  that  the  intestinal  membranes 

oontain  a  large  amount  of  lipoid  material  which  has  already   greatly 

lowered  the  surface  tension  of  the  intestinal  juices.     Further  addition 

VOL.  xcviii.  ii.  28 
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of  substances  which  act  physically  in  the  same  way  hag  comparatively 
little  effect.     Experiments  are  quoted  in  support  of  this  statement. 

S.  B,  S. 

Physical  Properties  of  Solutions.  I.  Adolf  Heydweiller 
(Ann.  Physik,  1910,  [iv],  31,  1063— 1064);— It  is  pointed  out  that 
the  relationship  between  the  density  and  electrical  conductivity  of 
aqueous  salt  solutions,  indicated  by  the  author  in  a  recent  paper 
(this  vol.,  ii,  106),  has  been  previously  obtained  in  a  somewhat  different 
form  by  Magie  {Physihal.  Rev.,  1907,  25,  171).  H.  M.  D. 

Absolute  Sulphuric  Acid  as  Solvent.  Fried  rich  Bergius 
(Zeitsch.  pliysikal.  Chem.,  1910,  72,  338 — 361.  Compare  Hantzsch, 
Abstr.,  1908,  ii,  14,  462  ;  1909,  ii,  18,  973).— The  change  of  molar 
conductivity  with  dilution  has  been  determined  at  25°  for  a  number  of 
salts  and  acids  in  perfectly  anhydrous  sulphuric  acid  in  a  rather  com- 
plicated apparatus,  which  is  figured  and  described  in  detail.  According 
to  the  nature  of  the  solute,  the  molar  conductivity,  fi^,  may  increase, 
diminish,  or  remain  constant  on  dilution. 

For  potassium  sulphate,  fx^  remains  constant  at  75°  for  solutions 
varying  in  concentration  between  0"0046  and  0'085iV^.  When  a 
little  water  is  added,  /x„  diminishes  somewhat  with  dilution.  For 
sodium  sulphate,  fXv  increases  slightly  with  increased  concentration  ; 
for  the  corresponding  rubidium  salt,  //«  diminishes  at  first  with 
increasing  concentration,  attains  a  minimum  value,  and  then  increases. 
For  nitric  acid,  fXj,  diminishes  gradually  from  178*8  to  137"7  as  the 
concentration  increases  from  0*0266  to  0*1731iV^.  For  dichloroacetic 
acid,  fx^  is  small,  and  increases  with  the  concentration.  Forjo-toluene- 
sulphonic  acid  with  4H2O,  fx^  increases  with  the  concentration  ;  for  the 
same  acid  with  IHgO,  yu^  attains  a  minimum  value  in  0*06iY-solution. 
fji^c  fo^  sulphur  trioxide  increases,  and  for  water  diminishes,  with  the 
dilution. 

The  conductivity  of  a  saturated  solution  of  potassium  sulphate  in 
sulphuric  acid  has  been  measured  in  a  special  form  of  apparatus.  The 
solution  is  3*1  normal  at  25°,  and  /u.^  is  17"4. 

In  the  course  of  the  experiments  a  number  of  compounds  of  sulphates 
with  sulphuric  acid  have  been  obtained  :  K2S04,6H2S04,  m.  p.  55°; 
Na2S04,8H2S04,  m.  p.  40°,  and  Li2S04,7H2S04,  m.  p.  12°,  are  crystal- 
line. The  composition  of  the  following  compounds  :  Ilb2S04,6H2S04 ; 
SrS04,14H2S04,  and  BaSO^.SOHgSO^,  has  been  determined  by  analysis 
of  their  saturated  solutions. 

Some  potential  measurements  in  sulphuric  acid  solution  did  not  give 
satisfactory  results.  The  viscosity  coefficient  of  absolute  sulphuric 
acid  is  0*1915  at  25°. 

The  abnormal  values  of  /x»  are  ascribed  to  complex  formation  between 
solvent  and  solute.  G.  S. 

Energy   Relations   of  Solute   and   Solvent.     M.  M.  Garveb  > 

{J.  Physical  Chem.,  1910,  14,  260— 270).— The  author  considers  that  \ 

the   nomenclature   attaching   to   the   theory   of   osmotic  pressure  ii  ! 

inconsistent    with    experimental    facts.     Osmotic    pressure    has   no  f 
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significance  or  existence,  except  as  the  hydrostatic  pressure  produced 
by  osmosis  through  semi-permeable  septa.  From  a  consideration  of 
the  activity  of  the  solvent,  an  equation  of  the  form  {Pi-p^jPi  = 
{F^  -  P^jP^  is  derived,  in  which  p^  and  p^,  are  the  vapour  pressures  of 
the  solvent  and  solution,  and  P-^  and  P^  are  the  so-called  intrinsic 
pressures  of  the  liquid  solvent  as  such  and  when  mixed  with  the 
dissolved  substance.  The  intrinsic  pressure  is  a  measure  of  the 
activity  of  the  solvent.  H.  M.  D. 

Partition  Law  in  Mixed  Solvents.  Walter  Herz  and  Alfred 
KuRZER  {Zeitsch.  Elektrochevi.,  1910,  16,  240— 24:2).— The  partition  of 
iodine  between  water  and  mixtures  of  carbon  disulphide  and  carbon 
tetrachloride,  of  ammonia  between  water  and  mixtures  of  chloroform 
and  amyl  alcohol,  of  oxalic  acid  between  water  and  mixtures  of  ethyl 
ether  and  amyl  alcohol,  and  of  acetic  acid  between  mixtures  of  carbon 
disulphide  aud  carbon  tetrachloride  is  measured. 

In  the  first  two  cases  the  ratio  of  the  concentrations  in  the  two 
liquid  phases  is  constant ;  in  the  case  of  oxalic  acid,  a  constant  ratio 
exists  for  the  undissociated  part  of  the  acid,  and  in  the  case  of  acetic 
acid  the  square  root  of  the  concentration  in  the  non-aqueous  phase  is 
taken. 

A  mixture  of  two  solvents  therefore  behaves  in  exactly  the  same 
way  as  a  homogeneous  liquid.  T.  E. 

Mixed  Crystals  or  Solid  Solutions.  St.  Ruzicka  {Zeitsch. 
physikal.  Chem.,  1910,  72,  381— 382).— According  to  van't  Hoff, 
mixed  crystals  are  to  be  regarded  as  solid  solutions,  and  diffusion 
should  therefore  take  place  in  the  crystals.  Lehmann  (Ann.  Phys. 
Chem.,  1894,  [iii],  51,  67)  tested  this  suggestion  by  placing  thin 
crystals  of  meconic  acid,  intensely  coloured  with  a  violet  colouring 
matter,  in  light  petroleum,  in  which  the  colouring  matter  is  readily 
soluble,  but  found  after  a  prolonged  period  that  the  colouring  matter 
was  not  extracted  from  the  crystals.  Ostwald  {Zeitsch.  physikal. 
Chem,,  1894,  13,  758)  pointed  out  that  this  investigation  would  only 
be  conclusive  if  meconic  acid  did  not  take  up  the  colouring  matter 
from  its  solution  in  light  petroleum.  The  author  has  tested  this 
suggestion,  and  finds  that  even  after  five  weeks  no  trace  of  colour  is 
taken  up  by  the  crystals.  Hence  the  conclusion  is  drawn  that  diffusion 
'l'>e8  not  take  place  in  such  crystals.  G.  S. 

Proof    of     the     Crystalline     Nature     of     "Amorphous" 

j  Precipitates  and  Condensation  Methods  for  the  Preparation 

I  of  Disperse  Systems.     P.  P.  von  Weimarn  (Zeitsch.  Clum.  Ind. 

\Kolloide,  1910,  6,  209— 213).— When  a  crystal  of  Glauber's  salt  is 

I  immersed  in  a  saturated  solution  of  barium  chloride,  the  formation  of 

definitely  crystalline  particles  of  barium  sulphate  is  observed.     On  the 

other  hand,  when  crystals  of  barium  chloride  are  placed  in  a  saturated 

solution  of    sodium   sulphate,    the   precipitated    barium    sulphate   is 

f,"  amorphous."  The  difference  in  behaviour  is  attributed  to  the  differ- 
nce  in  the  osmotic  pres.vures  of  the  saturated  solutions  of  the  two 
ibetaoces.     In  the  former  case  the  conditions  are  such  that  a  slow, 


28—2 


ii.   400  ABSTRACTS   OP   CHEMICAL   PAPERS. 

steady  process  of  diffusion  can  take  place  through  the  membrane  of 
barium  sulphate  which  is  first  formed.  In  the  second  case  this 
is  impossible  by  reason  of  the  unfavourable  direction  of  the  osmotic 
pressure  gradient. 

The  second  part  of  the  paper  is  devoted  to  a  theoretical  discussion 
of  the  factors  which  are  of  influence  in  the  formation  of  disperse 
systems  by  processes  of  crystallisation  and  liquefaction.      H.  M.  D. 

Colloidal  Ice.  P.  P.  von  Weimarn  and  Wolfgang  Ostwald 
(Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6,  181 — 192). — The  paper  contains 
separate  communications  by  the  two  authors  on  the  formation  of 
colloidal  ice. 

von  Weimarn's  experiments  show  that  a  colloidal  suspension  of 
ice  is  obtained  when  a  saturated  solution  of  water  in  ethyl  ether  is 
cooled  by  means  of  liquid  air.  When  the  vessel  containing  the 
opalescent  suspension  of  ice  is  removed  from  the  cooling  bath,  rapid 
coagulation  takes  place,  and  a  flocculent  precipitate  of  ice  is  the  result. 
Other  solvents  can  be  employed  instead  of  ethyl  ether. 

The  phenomena  observed  when  water  is  mixed  with  liquid  air  are 
described,  and  it  is  shown  that  the  disperse  character  of  the  ice 
suspension  is  dependent  on  the  velocity  of  the  process  of  condensation. 

In  Ostwald's  experiments,  solutions  of  water  in  chloroform  were 
cooled  to  -  20°.  The  nature  of  the  colloidal  suspensions  of  ice  which 
are  thus  obtained  is  found  to  be  dependent  on  the  concentration  of  the 
water  in  the  chloroform  solution,  and  on  the  rate  of  cooling.  Various 
substances,  such  as  salts  of  the  higher  fatty  acids,  caoutchouc,  colo- 
phony, and  mastic,  are  found  to  act  as  protective  colloids.  In 
presence  of  small  quantities  of  these  substances,  colloidal  suspensions 
of  a  more  highly  disperse  character  are  obtained,  and  these  are  more 
stable  than  the  suspensions  which  are  obtained  under  otherwise  similar 
conditions  in  the  absence  of  these  protective  colloids.  H.  M.  D. 

Nomenclature  of  Pseudo-Systems.  Hugo  R  Kruyt  {Chem. 
Weekblad,  1910,  7,  133— 136).— The  author  adduces  arguments  in 
support  of  the  contention  that  the  nomenclature  put  forward  by  him 
for  systems  in  which  sulphur  is  a  component  is  superior  to  that 
suggested  by  Roozeboom  and  Aten  (Abstr.,  1905,  ii,  803  ;  compare  also 
Kruyt,  Abstr.,  1908,  ii,  1028;  1909,  ii,  228,  802;  Aten,  Abstr.,  1909, 
ii,  971).  A.  J.  W. 

AUotropy  and  Internal  Equilibrium.  Andreas  Smits  {Chem' 
Weekblad,  1910,  7,  155—166.  Compare  this  vol.,  ii,  195).— An 
application  of  the  principle  that  in  a  system  of  substances  at  constant 
temperature  and  pressure  the  thermodynamic  potential  is  a  minimum,  j 

Theory  of  the  Phenomenon  of  Allotropy.  Andreas  SMn> 
{Froc.  K.  Akad.  Wetensch. Amsterdam,  1910,  12,  763—774.  Compare  this 
vol.,  ii,  195,  and  preceding  abstract). — According  to  the  author's  theory, 
the  different  forms  exhibited  by  certain  substances  in  the  solid  state 
may  be  due  to  the  existence  of  two  modifications  in  dynamic  equili 
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brium.  The  various  types  which  the  concentration  temperature 
equilibrium  diagi-ams  assume  when  this  assumption  is  made  are  con- 
sidered in  detail,  and  observations  relating  to  the  different  forms  of 
mercuric  iodide,  sulphur,  and  phosphorus  are  cited  in  favour  of  the 
applicability  of  the  theory  in  these  special  cases.  H.  M.  D.  ^ 

Heterogeneous  Equilibria  between  Aqueous  and  Metallic 
Solutions.  Interaction  of  Mixed  Salt  Solutions  and  Liquid 
Amalgams.  I.  Study  of  the  Reaction  KHg„,  +  Na'  :^  K' + 
NaHg,i  +  (m  -  n)^g.  George  McPhail  Smith  {J.  Artier.  Chem.  Soc., 
1910,  32,  502— 507).— In  an  earlier  paper  (Abstr.,  1907,  ii,  463)  it 
has  been  shown  that  liquid  amalgams  of  the  alkali  metals  are  solutions 
in  mercury  of  compounds  of  the  general  formula  MHgm,  and  that  a  solu- 
tion of  sodium  and  potassium  chlorides  reacts  readily  with  either  sodium 
or  potassium  amalgam  with  the  rapid  establishment  of  an  equilibrium. 
A  further  study  has  now  been  made  of  these  reactions.  It  has  been 
found  that  in  the  reversible  reaction  :  KHg,„  -f-Na*  Z^  K'  -f-NaHg„-H 
(wi-n)Hg,  the  equilibrium  constant  =0*315.  From  the  results 
obtained  previously  (Abstr.,  1908,  ii,  38)  on  the  action  of  mixed  sodium 
and  rubidium,  and  sodium  and  csesium  chloride  solutions  on  sodium 
and  rubidium,  and  sodium  and  caesium  amalgams  respectively,  the 
equilibrium  constant  for  the  reaction:  MHg„i-f-Na*  :^  NaHg,l^- 
(w  -  7t)Hg -I- M'  has  been  calculated,  and  found  to  be  031,  0*37,  and 
0"48,  when  M  represents  K,  Rb,  and  Cs  in  the  order  named. 

The  results  of  this  investigation  confirm  the  conclusions  that,  at  any 
definite  concentration,  salts  of  the  same  ionic  type  have  the  same 
degree  of  ionisation,  and  that  the  degree  of  ionisation  of  each  salt  in 
a  mixture,  such  as  that  of  potassium  and  sodium  chlorides,  in  which 
there  is  a  common  ion,  is  the  same  as  if  that  salt  alone  was  present 
with  an  ion  concentration  equal  to  the  sum  of  those  of  the  separate 
■alts  (compare  Noyes,  Abstr.,  190S,  ii,  347  ;  and  Noyes  and  Johnston, 
Abstr.,  1909,  ii,  854).  These  conclusions  are  shown  to  be  valid  even 
in  the  case  of  very  concentrated  solutions.  E.  G. 

Equilibrium  in  the  System  Mercuric  Chloride-Pyridine. 
liussEL  S.  McBride  {J.  Phrjsical  C/iem.,  1910,  14,  189—200).— 
Solubility  and  melting-point  measurements  have  been  made  which 
fletermine  the  limits  of  existence  of  the  three  compounds  : 

HgClj.OC.HjN,   . 
HgCl2,C,H5N,  and  3HgCl2,2C5H5N. 

The  first  two  compounds  are  connected  by  a  transition  temperature 
at  76°,  and  the  second  and  the  third  by  a  transition  temperature  at 
106-2°.  A  metastable  transition  point  at  947°  connects  the  first  and 
the  third  compound.  The  first  two  compounds  melt  respectively  at  96° 
ind  120°,  but  these  melting  points  are  in  the  metastable  region.  It 
f-fpms  probable  that  there  is  a  further  compound  which  only  exists 
rH.'low  -  22°,  but  its  composition  has  not   been  determined, 

H.  M.  D. 

Theory  of  Periodic  Reactions.  Alfued  J.  Lotka  (J.  Physical 
rhmi.,  1910,  14,  271—274;  Zeitsch.  physikal.  Chem.,  1910,  72, 
)08— 511).— By  the  application  of  the  law  of  mass  action  to  the  ca»© 
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of  a  chemical  change  which  takes  place  in  a  series  of  stages,  and  in 
which  the  consecutive  reactions  are  auto-catalytically  accelerated  by 
the  decomposition  products  formed,  it  is  found  that  the  conditions 
requisite  for  a  periodic  reaction  are  obtained.  H.  M.  D. 

Influence  of  the  Medium  on  Reaction  Velocity.  Nikola! 
ScHiLOFF  and  A.  Pudofkin  {Zeitsch.  Elektrochem,  1910,  16, 125 — 129). 
— The  rate  of  oxidation  of  hydriodic  acid  by  hydrogen  peroxide  in 
presence  of  sulphuric  acid  is  measured  in  mixtures  of  ethyl  or  methyl 
alcohol  and  water.  In  both  cases  a  minimum  velocity  is  observed  at 
40  to  50%  alcohol.  The  velocities  in  90%  methyl  and  ethyl  alcohol 
are  almost  the  same,  and  nearly  three  times  the  velocity  in  pure  water. 
Up  to  70%  of  alcohol,  the  reaction  follows  the  equation  of  the  second 
order.  It  is  of  interest  that  the  viscosities  of  mixtures  of  methyl  and 
ethyl  alcohol  with  water  also  pass  through  maxima  at  40  and  50  per 
cent,  respectively.  T.  E. 

Velocity  of  Reactions  in  a  Heterogeneous  System.  R.  L. 
EspiL  {Bull.  Soc.  chim.,  1910,  [iv],  7,  155 — 158). — A  physico-chemical 
study  of  the  reaction  6KOH  +  (2w+ l)Se  =  2K2Se„  +  K2Se03  +  3H20. 
The  influence  of  time,  concentration,  and  temperature  on  the  velocity 
of  reaction  was  examined,  and  the  conclusion  drawn  that  the  system 
obeys  Berthelot's  law  for  homogeneous  systems.  W.  O.  W. 

Free  Energy  of  Chemical  Action  in  Mixtures  of  Glycerol 
with  Alcohols.  Leo  Pissarjewsky  and  P,  Tkachoniotowsky  (/, 
Buss.  Phys.  Chem.  Soc,  1910,  42,  249—295.  Compare  Abstr.,  1909, 
ii,  866). — The  authors  have  measured  the  constant  ^=  CAg(CN)'2/C'Br  of 
the  reaction  2AgC]Sr  +  KBr  ^  AgBr  +  KAg(0N)2  at  25°  and  45°  in 
various  mixtures  of  glycerol,  ethyl  and  methyl  alcohols,  and  water. 

At  25°  the  addition  of  methyl  alcohol  to  glycerol  is  accompanied  by 
an  increase  of  K,  and  when  the  alcohol  constitutes  more  than  50%  of 
the  mixed  solvent,  the  reaction  becomes  non-reversible  instead  of 
reversible.  The  addition  of  methyl  alcohol  to  water  also  increases  K, 
but  to  a  less  degree,  and  even  with  75%  of  the  alcohol  the  reaction  is 
still  far  from  proceeding  to  an  end.  The  addition  of  water  to  glycerol 
should,  consequently,  diminish  K,  and  this  is  found  to  be  the  case. 
The  addition  of  ethyl  alcohol  (50%)  to  water  produces  a  slight  increase 
(8 — 9%)  in  the  value  of  K,  whilst  by  the  addition  of  50%  of  glycerol, 
K  is  increased  2*4  times.  The  increase  in  K  caused  by  addition  of 
ethyl  alcohol  to  glycerol  is  far  less  than  that  brought  about  by  methyl 
alcohol. 

At  45°  the  reaction  is  non-reversible  in  glycerol  containing  50 — 88"> 
of  methyl  alcohol,  but  is  reversible  with  88 — 100%  of  the  alcohol. 
When  the  reaction  is  practically  irrevei'sible,  the  diminution  of  free 
energy  does  not  exceed  about  3000  calories.  At  45°  the  addition  of  i 
ethyl  alcohol  to  glycerol  causes  a  greater  change  in  the  value  of  K  than 
at  25°,  the  reaction  being  irreversible  in  presence  of  50%  of 
alcohol. 
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Comparison  of  the  values  of  A'' and  of  the  heat  effect  (A)  in  all  the 
solvents  with  those  of  the  internal  friction  fails  to  reveal  any  definite 
relationship  between  17  and  A  or  K.  In  these  different  mixed  solvents, 
the  heat  effect  cannot  be  regarded  as  even  an  approximate  measure  of 
the  maximal  work  and  affinity  directing  the  reaction  to  the  one  side  or 
the  other.  T.  H.  P. 

Theory  of  the  Inversion  of  Sucrose.  Julius  Meyer  {Zeitsch. 
physikal.  Chem.,  1910,  72,  117 — 123).— Bodenstein  {Zeitach.  Elektro- 
chem.,  1909,  15,  413)  and  Hudson  (compare  Abstr.,  1908,  i,  605)  have 
suggested  that  the  relatively  high  velocity  found  by  the  author  during 
the  earliest  stage  of  the  hydrolysis  of  sucrose  in  the  presence  of  acids 
(compare  Abstr.,  1908,  ii,  265)  is  due  to  experimental  error,  but  the 
author  maintains  the  accuracy  of  his  work.  The  experiments  on  the 
mutarotation  of  laevulose  have  been  repeated,  and  the  values  now  found 
are  in  fair  agreement  with  those  of  previous  observers.  G.  S. 

Correction  of  the  Apparent  Weight  of  a  Salt  to  the  Vacuum 
Standard.  Theodore  W.  Richards  and  Gregory  P.  Baxter  {J. 
Armr.  Chem.  Soc,  1910,  32,  507— 512*).— It  has  been  stated  by  Guye 
and  Zachariadis  (Abstr.,  1909,  ii,  989)  that  the  usual  correction  for 
reducing  a  weighing  to  the  vacuum  standard  is  always  too  high  on 
account  of  the  adsorption  of  gases  by  the  .substance,  and  is  therefore 
liable  to  introduce  serious  error.  Scott  (Proc,  1909,  25,  286),  how- 
ever, has  been  unable  to  find  any  important  amount  of  adsorption, 
even  in  finely-powdered  potassium  chloride. 

In  the  present  paper  it  is  pointed  out  that,  contrary  to  the  sugges- 
tion of  Guye  and  Zachariades,  the  possibility  of  adsorption  of  gases  by 
solids  was  not  overlooked  in  the  recent  investigations  on  atomic  weights 
which  have  been  carried  out  at  Harvard.  Experiments  are  described 
which  indicate  that  the  conclusions  arrived  at  by  Guye  and  Zachariadfes 
are  inaccurate.  E.  G. 

Practical  Rules  for  Correcting  Numbers,  especially  in 
Changing  to  Another  System  of  Atomic  Weights.  Friedrich 
KoHLRAUSCH  {Zettsch.  physikal.  C/ietn.,  1910,  72,  43 — 48).— Some 
i  tuple  formulae  are  given  to  facilitate  the  correction  of  experimental 
numbers  when  some  of  the  factors  on  which  the  numbers  are  based 
are  altered.  Such  corrections  were  necessary,  for  example,  for  the 
numbers  expressing  the  molecular  conductivity  of  electrolytes  when  a 
large  nurat^er  of  atomic  weights  were  slightly  altered  in  the  Inter- 
national Table  for  1909.  The  formulae  are  only  valid  for  small 
corrections,  and  the  mode  of  applying  them  is  illustrated  by  examples. 

G.  S. 

•  and  Zeitteh.  anorg.  Chem.,  1910,  66,  418—425. 
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Atomic  Weight  of  Hydrogen.  Grinnell  Jones  (/.  Amer.  Chem. 
Soc,  1910,  32,  513 — 517). — The  results  obtained  in  the  determination 
of  the  atomic  weight  of  hydrogen  by  physico-chemical  methods  are 
collected  and  compared  with  those  obtained  by  chemical  methods.  In 
some  cases  the  results  have  been  re-calculated  with  the  most  trust- 
worthy data  for  the  density  of  hydrogen  and  oxygen,  and  other 
corrections  have  been  applied  when  necessary.  All  the  physico- 
chemical  results  fall  within  the  limits  of  the  best  chemical  data.  The 
results  obtained  by  various  workers  by  the  method  of  limiting  density 
show  remarkable  agreement,  and  indicate  that  the  compressibility  data 
are  very  accurate.  The  conclusion  of  Noyes  (Abstr.,  1908,  ii,  367) 
that  1  •00775  is  the  most  probable  value  for  the  atomic  weight  of 
hydrogen  (0=  16)  is  confirmed.  E.  G. 

Colloidal  Ice.  P.  P.  von  Weimarn  (J.  Euss.  Phys.  Chem.  Soc, 
1910,  42,  226 — 230). — When  cooled  in  liquid  air,  saturated  solutions 
of  a  number  of  thiocyanates,  chlorides,  sulphates,  and  other  salts  are 
converted  completely  into  solid,  transparent,  glassy  masses,  the  water 
not  crystallising  out  in  spite  of  the  low  temperature  (-190°);  so 
that  it  is  necessary  to  assume  the  existence  of  liquid  water  at  —  190°, 
and  to  conclude  that  these  glassy  masses  represent  solid,  suspensoid 
solutions  with  quite  a  high  degree  of  dispersion.  T.  H.  P. 

Phenomena  Observed  on  Mixing  Liquid  Air  with  Water. 
P.  P.  VON  Weimarn  (/.  Russ.  Phys.  Chem.  Soc,  1910,  42,  230—232).— 
When  water  is  poured  on  to  the  surface  of  liquid  air  containing  a  large 
excess  of  oxygen,  it  does  not  solidify  immediately,  but  at  first  assumes 
a^emi-solid  consistency.  When  liquid  air  is  poured  into  water,  the 
bluish  drops  in  some  cases  fall  to  the  bottom  and  in  others  rise  to  the 
surface,  and  become  surrounded  by  atmospheres  of  gaseous  air  and  thin 
elastic  scales  of  ice.  The  water  finally  solidifies  to  a  turbid,  porous 
system  ;  so  that  ice,  as  well  as  any  other  substance,  for  example, 
barium  sulphate,  may  be  obtained  as  precipitates  of  varying  form  and 
degree  of  dispersion,  according  to  the  rapidity  of  condensation.  Con- 
densed gases  are  very  suitable  dispersive  media  for  obtaining  such 
suspensoids.  T.  H.  P. 

The  Measurement  of  the  Hydrogen  Ion  Concentration  in 
Sea-water.  Soren  P.  L.  Sorensen  and  S.  Palitzsch  {Bioclum. 
Zeitsch.,  1910,  24,  387 — 415). — The  estimations  were  made  by  the 
colorimetric  method  already  described  by  Sorensen,  nitrophenol, 
neutral-red,  and  phenolphthalein  being  the  indicators  employed. 
Corrections  for  the  alteration  of  the  changing  point  of  the  indicator, 
due  to  the  salts,  were  made  by  comparing  the  hydrogen  ion  con- 
centrations estimated  colorimetrically  with  those  estimated  electrically 
by  concentration  in  solutions  containing  20 — 35%  of  salts  (or  sea  water), 
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from  which  the  carbon  dioxide  had  been  expelled  by  hydrogen.  The 
exponent  of  the  hydrogen  ion  concentrations  found  in  sea- waters  taken 
from  different  localities  and  depths  varied  between  p  =  6-6  and  8-6. 
It  is  not  certain  how  far  these  variations  are  due  to  the  alkalinity  of 
the  glass  of  the  vessels  in  which  the  samples  were  preserved. 

S.  B.  S. 

The  Alkalinity  of  Sea-water.  Ernest  Ruppin  {Zeilsch.  anorg. 
Chem.,  1910,  66,  122— 156).— See  this  vol.,  ii,  452. 

Laboratory  Apparatus  for  the  Preparation  of  Fluorine.  I. 
Gi.NO  Gallo  {Atti  R.  Accad.  Lincei,  1910,  [v],  19,  i,  206—212).— 
This  apparatus  for  the  electrolysis  of  anhydrous  hydrogen  fluoride 
consists  essentially  of  a  platinum  crucible,  connected  with  the  negative 
pole  of  the  current  generator,  and  sealed  with  a  sulphur  cover,  from 
the  lower  surface  of  which  a  small  platinum  cylinder,  closed  at  the 
bottom  but  perforated  laterally,  projects  nearly  to  the  bottom  of  the 
crucible.  Near  its  upper  end,  this  cylinder  contains  a  di.»k  of  fused 
potassium  fluoride  traversed  by  a  thick  platinum  wire,  connected  with 
the  positive  pole,  and  arranged  in  the  form  of  a  spiral  near  the  bottom 
of  the  cylinder,  and  by  a  gas  delivery  tube.  The  space  between  the 
potassium  fluoride  and  the  sulphur  is  filled  up  with  a  thin  layer  of 
calcium  fluoride  and  fused  sulphur.  A  second  gas  delivery  tube 
passes  through  the  sulphur  cover  into  the  crucible.  Such  an  apparatus 
permits  of  the  electrolysis  of  small  quantities  (5  grams)  of  anhydrous 
hydrogen  fluoride.  T,  H.  P. 

Attempt  to  Prepare  Oxygenated  Compounds  of  Fluorine. 
II.  GiNo  Gallo  {Atti  Ii.  Accad.  Lincei,  1910,  [v],  19,  i,  295—299). 
— An  attempt  to  prepare  an  oxygen  compound  of  fluorine  by  subject- 
ing a  mixture  of  the  two  gases  to  the  action  of  an  electric  discharge 
in  an  apparatus  similar  to  that  employed  for  the  prf paration  of  ozone, 
resulted  in  an  explosion  and  fracture  of  the  apparatus.  T.  H.  P. 

The  Action  of  Liquids  which  Dissolve  Sulphur  on  Metallic 
Sulphides.  Eduard  Jordis  and  Eugen  Schweizkr  {Zcitach.  angew. 
Chem.,  1910,  23,  577 — 591). — Sulphides  prepared  by  precipitation 
with  ammonium  sulphide  under  different  conditions,  and  washed  out 
of  contact  with  air,  have  been  either  extracted  while  wet  with  carbon 
disulphide,  or  dried  in  an  atmosphere  of  carbon  dioxide,  or  dried  and 

.  fuaed  in  a  closed  tube,  and  then  extracted.  Sulphides  prepared  by 
melting  the  metals  with  sulphur  and  native  minerals  have  also  been 
studied.     A  specially  modified  form  of  Soxhlet's  extraction  apparatus 

I  is   used,    and    the    exhaustion    is    continued    for    fifty    to    a   hundred 

hours.      The    sulphur    is    estimated    after    oxidation     with    bromine. 

Blank  experiments  prove  that  sulphur  is  not  obtained  from  the  carbon 

disulphide  under  such  conditions. 

1      Cupric   sulphide  always  contains  some   "free"   sulphur,  which   is 

1  removed   by  solvents.     Its  quantity   varies  with  the   temperature  to 

I  which  the  sulphide  has  been  exposed,  being  greatest  in  the  sulphide 

Iprecipitated   from  hot  solutions,    although    the  absolute  quantity   of 

pulp^ur  in  .such  precipitate?  i^  less.     Thf  higher  the  boiling  point  of 
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the  solvent,  the  greater  is  the  quantity  of  sulphur  extracted.  Nickel 
and  ferrous  sulphides  behave  similarly.  Ferric  sulphide,  precipitated 
by  ammonium  sulphide  from  a  ferric  salt,  gives  up  sulphur  to  solvents 
until  the  sulphur  content  is  rather  less  than  that  of  ferrous  sulphide. 
In  the  presence  of  water,  the  whole  of  the  sulphur  may  be  extracted, 
leaving  ferric  hydroxide.  Prepared  in  the  dry  way,  ferrous  sulphide 
is  formed  at  once  and  quantitatively,  whilst  the  quantity  of  sulphur 
required  to  form  ferric  sulphide  is  only  taken  up  slowly  on  continued 
heating.     Native  marcasite  is  very  stable. 

Generally,  sulphides  prepared  by  precipitation  contain  both  water 
and  sulphate,  even  when  dried.  Those  prepared  by  fusion  approach 
more  nearly  to  the  composition  MS^.  Sulphide  hydrosols  contain 
more  sulphur  than  the  solid  substances.  In  investigating  the  equili- 
brium between  solutions  of  metallic  salts  and  hydrogen  or  ammonium 
sulphides,  it  is  necessary  to  analyse  the  solid  phase  in  each  case,  and 
not  to  assume  that  a  sulphide  is  formed  in  stoicheiometric  proportions. 

C.  H.  D. 

Behaviour  of  White  Phosphorus  at  Low  Temperatures. 
Ersnt  Cohen  and  Katsuji  Inouye  {Chem.  Weekblad,  1910,  7, 
277—291.  Compare  Giran,  J.  Phys.,  1903,  [iv],  2,  Nov.).— The  authors 
find  that  Giran's  solubility  curve  for  white  phosphorus  in  carbon 
disulphide  is  incorrect ;  that  the  phenomena  observed  by  him  afford 
no  justification  for  the  assumption  of  the  formation  of  a  compound  of 
I2P  +  CS2;  and  that  there  is  no  experimental  evidence  in  support  of 
the  existence  at  low  temperatures  of  a  hitherto  unknown  allotropic 
modification  of  white  phosphorus.  A.  J.  W. 

A  Colloidal  Solution  of  Pure  Elemental  Arsenic.  Lecoq 
{Compt.  rend.,  1910,  150,  700 — 702). — Colloidal  arsenic  obtained  by 
Auger's  process  (Abstr.,  1907,  ii,  948)  is  contaminated  with  salts 
from  which  it  is  difficult  to  purify  it.  A  solution  of  the  pure 
substance  may  be  obtained  by  electrolysing  an  alkaline  solution,  using 
an  anode  of  arsenic,  or,  better,  by  the  electrolytic  reduction  of  a 
solution  of  3  grams  of  arsenious  oxide  in  a  litre  of  0'3%  sodium 
hydroxide.  A  current  of  2 — 3  amperes  and  100  volts  should  be 
employed,  using  a  platinum  cathode  and  a  mercury  anode.  The 
solution  is  cooled  during  electrolysis  and  purified  by  dialysis. 
The  addition  of  a  trace  of  gum  renders  the  colloid  much  more 
stable. 

A  solution  prepared  in  this  way  appeared  deep  brown,  and  was 
found   to   contain,   on    analysis,    about   0*07%   of   arsenic. 

w.  o.  w. 

Reduction  of  the  Chlorides  of  Arsenic  and  Boron  by 
Hydrogen  under  the  Influence  of  the  Electrical  Dis- 
charge. Adolphe  Besson  and  L.  Fournier  (Compt.  rend.,  1910, 
150,  872—874.  Compare  this  vol.,  ii,  121). — When  a  mixture  of 
the  vapour  of  arsenious  chloride  and  hydrogen  is  treated  by  the 
method  already  described,  a  brown  deposit  is  formed  on  the  tube, 
having  a  composition  represented  by  As^^Cl  and  consisting  probably 
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of  a  mixture  of  arsenic  with  an  unknown  subchloride.  Under 
similar  conditions,  boron  trichloride  is  reduced  to  boron,  but  no 
evidence  of  the  formation  of  a  lower  chloride  was  obtained. 

W.  O.  W. 

The  Influence  of  Chlorides  on  the  Solubility  of  Boric 
Acid.  Walter  Herz  {Zeitsch.  anorg.  Chem.,  1910,  66,  358 — 360. 
Compare  Rothmund  and  Wilsmore,  Abstr.,  1902,  ii,  447). — The 
influence  of  chlorides  on  the  solubility  of  boric  acid  follows  the  order 
of  the  electro-aflinity  of  the  cations.  Hydrogen,  lithium,  and  sodium 
chlorides  lower  the  solubility,  potassium  and  rubidium  chlorides  raise 
it.  These  results  indicate  that  hydration  of  the  cations  is  insufficient 
to  explain  the  effects.  C.  H.  D. 

Vapour  Pressure  and  Velocity  of  Dehydration  of  Powdered 
Silicic  Acids.  Gustav  Tschekmak  {Zeitsch.  anorg.  Chem.,  1910,  QQ, 
199 — 205.  Compare  Ab^^^tr.,  1909,  ii,  884  ;  van  Bemmelen,  Abstr., 
1908,  ii,  838). — The  curves  showing  the  velocity  of  dehydration  of 
silicic  acids  change  abruptly  in  direction  at  certain  compositions, 
Si02:nH20.  For  olivine  and  chabasite,  n=\  ;  for  heulandite,  n  =  083, 
or  5  :  6  ;  for  labradorite,  n  =»  0'60  or  3  : 5.  The  method  of  determining 
the  vapour  tension  is  less  suitable  than  the  dynamic  method  for 
detecting  discontinuities,  but  yields  results  which  are  consistent  with 
the  latter.  C.  H.  D. 

Tschermak's  Silicic  Acids.  Aurelio  Serra  {Atti  R.  Accad. 
Liiicei,  1910,  [v],  19,  i,  202 — 205). — The  study  of  the  drying  curve 
of  the  silicic  acid  obtained  from  leucite  by  the  action  of  hydrochloric 
acid  (compare  Tschermak,  Abstr.,  1905,  ii,  816;  1906,  ii,  771; 
Baschieri,  Abstr.,  1909,  ii,  589)  gives  the  following  results.  The 
temperature  at  which  the  mineral  is  decomposed  by  the  acid,  and 
that  at  which  the  silicic  acid  is  kept  until  of  constant  weight,  the 
quantity  and  concentration  of  the  hydrochloric  acid  employed  to 
decompose  the  leucite,  all  exert  considerable  influence  on  the  com- 
position of  the  silicic  acid  obtained.  The  proportion  of  water  in  the 
latter  varied  from  20%  to  31-80<^^  so  that  the  ratio  of  H.>0  to  SiO., 
▼ariee  between  1 :1'19  and  1  :0"64,  the  corresponding  limiting  formuhe 
of  the  silicic  acid  from  which  leucite  must  be  regarded  as  derived  being 
HioSi«Oi7  and  H.Si.p^.  T.  H.  P. 

Laws  of  Convergent  Combustion.  Jean  Meunier  (Compt. 
W.,  1910,  150,  781—783.  Compare  Abstr.,  1908,  ii,  463;  1909, 
li,  311). — The  author  describes  new  observations  relating  to  the 
pheijoujenon  of  combustion  without  flume,  and  these  are  said  to  support 
the  view  that  the  combustion  is  attended  by  a  convergence  of  the 
molecules  to  the  ignition  point.  With  platinum  wires  of  different 
diameters  and  a  constant  supply  of  coal  gas,  it  is  found  that  the  in- 
tensity of  the  incandescent  combustion  process  varies  inversely  as  the 
diameter  of  the  wire.  For  a  given  wire,  the  intensity  of  the  incan- 
aeecence  increases  with  the  explosive  character  of  the  gaseous  mixture 
which  surrounds  it. 
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The  phenomenon  is  not  confined  to  platinum  surfaces  ;  it  is  also 
observable  with  other  substances,  but  these  require  a  preliminary 
heating  to  a  higher  temperature  than  is  necessary  in  the  case  of 
platinum.  Next  to  platinum,  the  effects  are  exhibited  most  readily  by 
nickel.  Reference  is  made  to  the  application  of  the  observations  in 
connexion  with  the  incandescent  mantle  industry.  H.  M.  D. 

Carbon  Monosulphids.  Sir  James  Dewar  and  Humphrey  0. 
Jones  {Proc.  Roy.  Soc,  1910,  83,  A,  408— 413).— Thiocarbonyl  chloride 
reacts  rapidly  at- the  ordinary  temperature  with  nickel  carbonyl  according 
to  the  equation;  a;CS0l2  +  a:Ni(CO)4  =  a;NiCl2  +  4a:CO  +  (CS)^.  The 
nickel  chloride  produced  in  the  reaction  is  extracted  by  water,  leaving 
a  brown,  solid  substance,  which  analysis  indicates  to  be  a  polymeric 
form  of  carbon  monosulphide.  The  reaction  also  takes  place,  although 
less  rapidly,  at  -20°,  and  the  same  result  is  obtained  when  the  reacting 
substances  are  dissolved  in  dry  ether,  light  petroleum,  carbon  tetra- 
chloride, or  chloroform.  Even  when  the  reacting  liquids  are  care- 
fully dried  over  phosphoric  oxide,  the  carbon  monosulphide  is  still 
obtained.  The  purification  of  the  substance  is  rendered  difficult  by 
the  fact  that  it  retains  water  and  thiocarbonyl  chloride  with  great 
persistence.  To  remove  these  as  far  as  possible,  the  product  obtained 
after  extracting  with  water  in  a  Soxhlet  apparatus  was  dried  by 
heating  at  100°,  and  then  at  150°  or  200°  under  reducfd  pressure. 

The  finely-divided  substance  has  D  about  1"6  ;  after  compression 
into  a  solid  block,  the  value  1*83  was  obtained.  The  molecular  volume 
is  therefore  24,  which  is  about  1 0%  greater  than  the  sum  of  the  atomic 
volumes  of  its  constituents. 

Carbon  monosulphide  is  not  altered  by  dilute  sulphuric  acid,  but 
with  the  concentrated  acid  it  gives  a  purplish-brown  solution,  the  colour 
of  which  is  slowly  destroyed  at  the  boiling  point  when  carbon  dioxide 
and  sulphur  dioxide  are  evolved.  When  the  purplish-brown  solution  is 
poured  into  water,  unchanged  carbon  monosulphide  is  precipitated. 
It  is  dissolved  by  concentrated  nitric  acid  at  the  ordinary  temperature, 
giving  a  red  solution,  the  colour  of  which  is  only  slowly  destroyed 
on  heating.  It  dissolves  in  aqueous  or  alcoholic  solutions  of  ammonia, 
ammonium  sulphide,  and  potassium  hydroxide,  sulphide  and  hydro- 
sulphide,  giving  deep  brown  solutions,  from  which  acids  precipitate  the 
carbon  monosulphide  unchanged. 

When  heated  in  a  good  vacuum,  no  change  takes  place  below  360°, 
except  the  liberation  of  a  small  quantity  of  hydrogen  sulphide ;  at  a 
low,  red  heat,  carbon  disulphide  is  formed  according  to  2(CS)a;  = 
xG  +  xCS)^.  When  heated  in  a  current  of  dry  hydrogen,  hydrogen 
sulphide  is  evolved  ;  when  heated  in  dry  chlorine,  sulphur  is  evolved. 

Id  seems  probable  that  the  red  substance  obtained  by  long  exposure 
of  carbon  disulphide  to  sunlight  is  also  a  polymeric  form  of  carbon 
monosulphide.  H.  M.  D. 

Change  of  Carbon  Disulphide  into  a  Gaseous  Product 
Condensible  and  Explosive  near  the  Temperature  of  Liquid 
Air.  Sir  James  Dewar  and  Humphrey  O.  Jones  {Proc.  Roy.  Soc., 
1910,  83,  Ay  526 — 529,     Compare  preceding  abstract). — When  carbon 
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disulphide  vapour  at  low  pressure  is  subjected  to  the  action  of  the 
silent  electric  discharge,  it  appears  to  be  decomposed  with  formation  of 
sulphur  and  gaseous  carbon  monosulphide.  When  the  gas  resulting 
from  the  discharge  tube  is  passed  through  a  tube  cooled  by  liquid  air, 
the  monosulphide  is  condensed  along  with  the  unchanged  disulphide. 
If  the  condensing  tube  is  removed  from  the  liquid  air  and  its  tempera- 
ture allowed  to  rise,  the  monosulphide  polymerises  with  explosive 
violence  to  foi-m  the  brown,  solid  substance,  (CS)^,  previously  described. 
In  presence  of  excess  of  carbon  disulphide  vapour,  tbe  gaseous 
monosulphide  appears  to  be  fairly  stable  under  certain  conditions. 
Some  of  it  is  still  present  after  passing  the  product  from  the  "  ozoniser  " 
through  a  tube  immersed  in  boiling  sulphur,  or  even  through  a  shoi't 
length  of  red-hot  tube.  It  is,  however,  completely  destroyed  by  passing 
through  10  cm.  of  a  red-hot  tube  loosely  packed  with  asbestos.  The 
stability  at  high  temperatures  is  consistent  with  the  behaviour  of  an 
endothermic  substance.  At  the  ordinary  temperature  the  gaseous 
monosulphide  polymerises  rapidly,  even  at  low  pressure  and  in  presence 
of  a  large  excess  of  carbon  disulphide.  H.  M.  D. 

Viscosities  of  the  Gases  of  the  Argon  Group.  A.  0.  Raxkine 
{I'ruc.  Roy.  Soc,  1910,  A,  83,  516 — 525). — The  experimental  method 
has  been  previously  described  (compare  this  vol.,  ii,  188),  The 
viscosities,  relative  to  that  of  air,  are:  helium  1-086,  neon  1"721, 
argon  1*221,  krypton  1*361,  xenon  1-234.  As  the  atomic  weight 
increases,  the  viscosity  increases  and  decreases  in  successive  steps  of 
gradually  diminishing  magnitude.  By  application  of  the  kinetic 
theory,  the  author  deduces  the  relative  mean  free  paths,  molecular 
volumes,  and  atomic  densities,  and  compares  these  values  with  the 
relative  atomic  weights  and  viscosities.  As  the  atomic  weight  of  the 
inert  element  increases,  the  mean  free  path  diminishes.  By  graphical 
representation  of  the  connexion  between  these  two  quantities,  it  is 
found  that  the  straight  line  joining  the  points  representing  helium  and 
neon  intersects  the  corresponding  straight  line  for  krypton  and  xenon 
close  to  the  point  which  represents  argon.  With  increasing  atomic 
weight,  the  molecular  volume  increases,  but  there  appears  to  be  no 
imple  general  relationship  between  these  two  quantities. 

H.  M.  D. 

Solubility  of  Xenon,  Krypton,  Argon,  Neon,  and  Helium  in 
Water.  Andheas  vox  Anthopoff  {froc.  Roy.  jSoc,  1910,  ,83,  .1, 
•174 — 482). — Measurements  of  the  solubility  of  the  inert  gases  in 
•vater  have  been  made  at  temperatures  from  0°  to  50°.     Two  series  of 

ilues  are  given  for  krypton.  At  20°  the  coefficients  of  absorption 
are:  xenon  01109,  krypton  (1)  0  0788.  krypton  (2)  00670,  argon 
0-0379,  neon  00147,  helium  00138.  Except  in  the  case  of  helium 
and  neon,  the  solubility  shows  a  considerable  increase  with  increasing 
atomic  weight.  The  solubility  of  xenon  is  greater  than  that  of  any 
other  gas  which  does  not  form  a  compound  with  the  solvent.  The 
BOlubility-temperaturecurvesexhibit  distinct  minima  ;  the  minimum  for 
xenon  and  argon  lies  at  about  40°,  that  for  krypton  between  30°  and 
41)  ,  tor  helium  at  about  10°,  and  there  appears  to  bo  a  minimum  for 
neou  in  the  neighourhood  of  0°.  H.  M.  D. 
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The  Solubility  of  Gases  in  Metals  and  Alloys.  Adolf 
SiEVERTs  and  WiLHELM  Krumbhaar  {Ber.,  1910,  43,  893 — 900. 
Compare  Abstr.,  1907,  ii,  741  ;  1910,  ii,  242,  1004).— The  metals  are 
heated  in  porcelain  vessels,  Meissen  biscuit  porcelain  being  imperme- 
able to  hydrogen  at  1650°,  and  retaining  a  vacuum  up  to  1400°.  A 
furnace  with  a  short-circuited,  cylindrical  mass  of  amorphous  carbo- 
rundum, using  100 — 200  amperes  at  12 — 20  volts,  is  used.  The 
temperatures  are  read  by  means  of  a  Wanner  optical  pyrometer. 

Nitrogen  is  insoluble  in  most  metals,  but  reacts  with  aluminium 
above  800°  and  with  iron  above  1200°,  nitrides  being  formed.  Carbon 
monoxide  is  quite  insoluble  in  copper,  but  is  absorbed  by  both  liquid 
and  solid  nickel.     Oxygen  is  insoluble  in  molten  gold. 

The  solubility  of  sulphur  dioxide  in  copper  begins  at  the  melting 
point,  and  increases  with  the  temperature.  On  solidification,  a  large 
part  of  the  dissolved  gas  is  retained,  but  is  recovered  on  heating  in  a 
vacuum.  The  solubility  is  proportional  to  the  square  root  of  the 
pressure. 

Hydrogen  is  not  dissolved  by  cadmium,  thallium,  zinc,  lead,  bismuth, 
tin,  antimony,  silver,  or  gold.  Copper,  nickel,  and  iron  dissolve  it  in 
the  solid  state,  the  solubility  increasing  in  proportion  to  the  tempera- 
ture up  to  the  melting  point,  and  then  increasing  very  rapidly,  after- 
wards becoming  again  proportional  to  the  temperature.  In  palladium, 
however,  the  solubility  in  the  solid  state  is  practically  independent  of 
the  temperature,  falling  at  the  melting  point  to  about  half  its  value. 
The  influence  of  pressure  is  the  same  as  in  the  case  of  sulphur  dioxide, 
and  the  rule  also  holds  good  for  the  solubility  of  oxygen  in  alloys  of 
gold  and  silver. 

The  solubility  of  hydrogen  in  copper  is  unchanged  by  alloying  with 
silver,  is  increased  by  alloying  with  nickel  or  platinum,  and  is 
diminished  by  alloying  with  gold,  tin,  or  aluminium,  the  effect  being 
proportional  to  the  quantity  of  added  metal  in  the  range  within  which 
the  constitution  of  the  alloys  remains  unchanged.  C.  H.  D. 

Conversion   of    Halogens    into    the  Alkali-metal    Halogen 
Salts.     Joseph  Meschorer  (D.R.-P  217035). — It  is  found  that  a  con- 
venient method  for  preparing  alkali  halogen  salts  is  the  gradual  treat- 
ment of  a  solution  of  sodium  thiosulphate  with  sodium  hydroxide  and 
the  required  halogen  in  the  proportions  necessary  for  the  equation  : 
NagSgOg  -f  lONaOH  -t-  81  =  SNal  +  ll^a^^O^  4-  SH.O. 
The  sodium  hydroxide  may  be  replaced  by  sodium  carbonate  : 
Na.SgOa  -f  SNa^COg  +  81  =  8NaI  -H  2Na2S04  +  6C0^. 

F.  M.  G.  M. 

Mixed  Crystals  of  Silver  Sulphate  and  Bichromate.  Ralph 
G.  Van  Name  and  Rowland  S.  Bosworth  {Aimr.  J.  Sci.,  1910,  [iv], 
29,  293: — 296). — Retgers  was  unable  to  obtain  mixed  crystals  of  silver 
sulphate  and  chromato.  When  these  two  salts,  the  former  greatly  in 
excess  (99  : 1),  are  crystallised  at  a  temperature  of  25°  from  an  acid 
solution  (standard  solution  of  sulphuric  acid),  there  are  obtained  mixed 
crystals  of  sulphate  and  dichromate,  ranging  in  colour  from  pale  yellow 
to  scarlet,*  and  with  the  same  orthorhombic  form  as  the  pure  sulphate. 
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These  crystals  contain  up  to  4-1  mol.  %  of  dichromate.  "When  a  greater 
proportion  of  chromate  is  present  in  the  acid  solution,  only  crystals  of 
the  pure  dichromate  separate.  L-  J-  S. 

Sulphates  and  Hydrogen  Sulphates  of  Barium  and  Calcium. 
Paul  Kohland  {Zeitsch.  anorg.  Chera.,  1910,  66,  206 — 208). — Barium 
sulphate  dissolves  in  hot  concentrated  sulphuric  acid  to  a  golden-yellow 
solution,  which  deposits  the  salt  BaH2(S04)2  on  cooling.  This 
sulphate  is  readily  decomposed  by  water,  but  is  hydrated  by  a  small 
quantity  of  water  in  a  desiccator,  setting  to  a  hard  mass  :  BaH2(S0^),  + 
2H20  =  BaHo(S04).2,2H20.  The  sulphuric  acid  solution  poured  off  from 
the  first  crop  of  crystals  slowly  coagulates  to  a  gelatinous  mass, 
rendered  crystalline  by  the  addition  of  water.  Either  gypsum  or 
anhydrous  calcium  sulphate  yields  the  salt  CaH2(S04)2,  which  is  also 
obtained  in  a  gelatinous  state.  Decomposition  with  water  yields  the 
second  anhydrous  modification  of  calcium  sulphate  (this  vol.,  ii,  125). 

C.  H.  D. 

Preparation  of  Alkaline-earth  Hydroxylaminedisul- 
phonates.  Fritz  Raschig  (D.R.-P.  216747.  Compare  Divers, 
Trans.,  1900,  77,  681). — When  a  milky  suspension  of  calcium  sulphite 
(obtained  by  treating  calcium  nitrite  with  calcium  hydrogen  sulphite) 
is  cooled  to  10*^,  ^/10-sulphuric  acid  (or  hydrochloric  acid)  stirred  in, 
and  the  solution  filtered,  a  clear  solution  of  calcium  hydroxylamine- 
disulphonate,  OH'N(S03)2Ca,  is  obtained  : 

Ca(N02)2  ^  2Ca(HS03)2  +  2HC1  =  20H-N(S08)2Ca  +  CaCl,  +  2H.,0. 
The  calcium  may  be  replaced  by  sodium  in  this  reaction  when  sodium 
hydroxylaminedisulphonate  is  produced.  F.  M,  G.  M. 

Action  of  the  Alkali  Nitrates  on  the  Insoluble  Carbonates. 
William  Oechsnek  de  Coninck  {Bvll.  Acad.  roy.  Bdg.,  1910,  31 — 32. 
CJompare  Abstr.,  1909,  ii,  732). — The  insoluble  carbonate  (0-2— 0-3 
gram)  was  treated  with  a  solution  of  potassium  or  sodium  nitrate 
(10  grams)  in  water  (110  c.c),  the  mixture  heated  to  boiling,  and 
i  boiled  for  a  definite  time,  then  cooled,  and  the  clear  filtrate  tested,  after 
I  evaporation  where  necessary,  to  determine  whether  any  reaction  had 
occurred. 

Under  these  conditions,  potassium  nitrate  reacts  slightly  with  barium 

I  carbonate,   but   not   with   strontium    carbonate    in    fifteen    minutes. 

I  Sodium   nitrate   reacts  with  calcium   carbonate  (chalk)    in   fourteen 

minutes,  with  barium  carbonate  in  sixteen  minutes,  with  magnesium 

j  carbonate  in  sixteen  minutes,  with  cadmium  carbonate  in  seventeen 

I  minutes,  with  tricalcium  phosphate  in  sixteen  minutes,  and  with  zinc 

jcarbonate  in  seventeen  minutes.    In  the  five  former  cases,  only  a  faint, 

although  definite,  reaction  is  observed.     With  barium  carbonate,  the 

olif        '*  ^^^  same  if   the  liquid  is  evaporated  on  a  water-bath  at 

|95     96*^  for  four  hours.     Neither  nickel  carbonate,  cobalt  carljonate, 

»or  lead  carbonate  is  attacked  by  sodium  nitrate  in  sixteen  minutes, 

>ut  lead  carbonate  is  partly  acted  on  in  thirty-five  minutes.       E.  H. 

Preparation  of  a  Double  Salt  of  Zinc  Hyposulphite  with 
ii^n****^  Svilphite.  Farbenfabriken  vorm.  Friedr.  Bayer  it  Co. 
D.R.-P.  217038.     Compare  Abstr.,  1908,  ii,  185).— The  addition  of 
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sodium  hydrogen  sulphite  to  a  solution  of  zinc  hyposulphite  leads  to 
the  formation  of  the  double  salt,  2ZnS204,Na2S03,  which  contains  75% 
ZnS204,  and  separates  as  a  crystalline  paste ;  after  recrystallisation  it 
is  dried  in  a  vacuum.  F.  M.  G.  M. 

Thulium.  Charles  James  (/.  Amer.  Chem.  Soc,  1910,  32, 
517 — 518). — A  considerable  quantity  of  thulium  bromate  has  bten 
obtained  by  the  repeated  fx-actionation  of  the  more  soluble  portions  of 
rare  earth  bromates.  This  salt  is  more  soluble  than  erbium  bromate, 
but  less  so  than  ytterbium  bromate.  Thulium  salts  are  pale  bluish- 
green,  but  the  colour  is  masked  by  minute  quantities  of  erbium, 
and  changes  to  yellowish-green,  yellow,  white,  and  finally  pink  as 
the  amount  of  erbium  increases.  Some  pure  erbium  has  also  been 
obtained,  and  both  elements  are  being  investigated.  E.  G. 

Preparation  of  Aluminium  as  a  Laboratory  Experiment. 
Bernuard  Neumann  and  Hjalmar  Olsen  {Zeitsch.  Elektrochem.,  1910, 
16,  230 — 236). — A  rectangular  wrought  iron  box,  28  cm.  square  and 
19  cm.  deep,  was  used  as  the  cell  ;  a  plate  of  Acheson  graphite,  2*5  cm. 
thick,  was  placed  on  the  bottom  of  the  box  and  served  as  cathode. 
The  anode  consists  of  ordinary  carbon  (graphite  conducts  too  much 
heat  away  and  caused  the  bath  to  freeze  on  the  surface)  :  a  convenient 
size  is  10  cm.  x  10  cm.  ;  it  is  supported  in  such  a  way  that  it  can  be 
easily  moved  up  and  down.  Tue  experiment  is  begun  by  placing  a 
piece  of  carbon  (6  cm.  long  and  1'5  cm.  diameter)  between  the 
electrodes,  and  surrounding  it  with  the  mixture  of  cryolite  and  alumina. 
About  three  and  a-half  hours  are  required  to  fuse  12  kilograms  of 
mixture  ;  during  the  fusion  it  is  advisable  to  heat  the  bath  by  a  gas 
burner  below  it,  and  to  wrap  it  up  in  asbestos  card.  When  the  fusion 
is  complete  (a  layer  2  cm.  thick  of  solid  always  remains  on  the  walls), 
the  resistance  carbon  is  withdrawn  and  electrolysis  begun.  The 
best  results  are  obtained  with  a  current  density  of  2  amperes  per 
sq.  cm.  at  the  anode,  and  a  bath  containing  90%  of  cryolite  and  10% 
of  alumina  ;  8 — 10  volts  are  usually  required,  and  the  current  efficiency 
rises  as  high  as  70%. 

The  paper  also  contains  a  number  of  details  of  the  management  of 
the  electrolysis.  T.  E. 

Hydrolysis  of  Salts  of  the  Cations  Al*"  and  Cr"*.  G.  Povarnin 
{J.  Russ.  Phys.  Chem.  Soc,  1910,  42,  207— 213).— The  author  corrects 
some  of  the  numerical  data  given  in  his  previous  paper  (Abstr.,  1909, 
ii,  1016),  which  were  calculated  by  means  of  an  inaccurate  formula. 

The  discordant   results  obtained  by  ditferent  investigators   for  the 
proportion  of  aluminium  sulphate  hydrolysed  at  various  dilutions  are 
partly  accounted    for   by  the  fact  that  special  care   was  not  taken  to  ; 
ensure    the  absence  of  the    ions  K',  Na',  and  NH^',  which   exert  •  j 
dehydrolysing  influence  (compare  Denham,  Trans.,  1908,  93,  41).  J 

In  general,  chromic  sulphate  (a  mixture  of  the  green  and  violet  ! 
modifications)  is  dehydrolysed  by  Na._>SO^  and  by  2NaCl  to  almost  the  i 
same  extent  as  is  aluminium  sulphate.  T.  H.  P.      i 
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Indium.  II.  Alfred  Thiel  and  H.  Koelsch  {Zeitsch.  anorg. 
Chem.,  1910,66,  288—321.  Compare  Abstr.,  1904,  ii,  618).— Indium 
oxide,  In-^Og,  loses  weight  on  prolonged  heating,  and  the  effect  is 
shown  to  be  due  to  loss  of  oxygen,  and  not  to  volatilisation  of  the 
oxide.  At  very  high  temperatures,  regular  crystals  and  crystallites, 
photograph'^  of  which  are  given  in  the  paper,  are  formed,  consisting 
probably  of  an  oxide,  IngO^. 

Indium  may  be  estimated  quantitatively  by  precipitation  with 
ammoni  I  and  ignition  of  the  hydroxide  in  a  Gooch  crucible  at  850°. 
Freshly  precipitated  indium  hydroxide  is  soluble  in  concentrated 
ammonia. 

The  only  iodide  hitherto  known  is  the  tri-iodide,  Inlj.  Indium 
monoiodide,  Inl,  prepared  by  the  action  of  iodine  on  an  excess  of  the 
metal,  and  distillation  at  700°,  or  by  repeated  distillation  of  the  tri- 
iodide  in  hydrogen,  is  brownish-red.  It  is  not  decomposed  by  hot 
water,  but  in  contact  with  air,  oxidation  takes  place  according  to  the 
equation:  2InI  +  4F[20  +  0.^  =  2In(0H).,  +  2H1.  Sulphur  dioxide  con- 
verts it  into  indium  sulphide,  ln2S3,  and  hydrogen  sulphide  into  this 
sulphide  and  the  tri-iodide. 

It  is  not  found  possible  to  isolate  indium  di-iodide,  Inl.„  but  the 
thermal  analysis  of  mixtures  of  indium  and  iodine  shows  a  maximum 
in  the  freezing-point  curve  at  the  composition  Inl.,,  the  maximum 
being  raised  by  prolonged  heating,  indicating  that  the  compound  is 
only  slowly  formed  from  the  mono-  and  tri-iodides, 

Di-indium  sulphide  sublimes  in  flat  plates.  The  monosulphide,  InS, 
formed  on  heating  the  metal  in  hydrogen  sulphide,  is  a  solt,  reddish- 
brown  mass.  Indium  and  selenium  yield  indium  selenide,  lUgSog,  as  a 
dark  mass,  and  a  lower  selenide  probably  also  exists.  Indium  and 
an  excess  of  tellurium  yield  indium  telluride,  InTe,  and  probably  a 
lower  compound.  Phosphorus  vapour  forms  a  compound  approximating 
to  the  formula  InP.  C.  H.  D. 


Electrolytic  Production  of  Potassium  Permanganate  from 
Solutions  of  Potassium  Manganate.  Paul  Askenasy  and  8. 
Klonowski  {Zeitsch.  Eleklroc/tein.,  1910,  16,  170 — 176). — A  solution 
containing  80  to  90  grams  of  potassium  manganate  per  litre  is  electro- 
lysed at  60°  between  iron  electrodes,  no  diaphragm  being  used.  The 
current  density  at  the  cathode  is  about  0  8  ampere  per  sq.  cm.,  that 
at  the  anode  is  six  or  eight  times  smaller.  In  these  circumstances 
the  cathodic  reduction  is  unimportant,  and  potassium  permanganate 
f-oon  crystallises  out.  "When  the  quantity  of  electricity  required 
theoretically  for  complete  oxidation  of  the  manganate  has  passed 
through  the  solution,  it  is  found  that  nearly  60%  of  the  manganate  is 
oxidised  ;  the  loss  of  efficiency  is  due  largely  to  the  escape  of  free 
oxygen.  By  continuing  the  electrolysis,  about  757^  of  the  manganate 
can  be  converted  ;  further  oxidation  is  then  balanced  by  the  cathodic 
reduction.  The  results  can  be  improved  to  some  extent  by  using 
platiuum  electrodes  and  a  diaphragm  (at  the  expense  of  a  double  or 
treble  voltage).     More  dilute  or  colder  solutions  give  worse  results. 

T.  E. 

VOL.  xcviii.  ii  2Q 


li.   414.  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Electrolytic  Preparation  of  Pure  Iron.  Richard  Amberg 
{Zeitsch.  Elektrochem.,  1910,  16,  125). — Remarks  on  a  paper  by  MUller 
(Abstr.,  1909,  ii,  485).  T.  E. 

Electrolytic  Deposition  of  Iron.  August  Pfaff  {Zeitsch. 
Ehktrodiem.,  1910,  16,  217— 223).— Three  methods  are  tried:  (I)  a 
very  concentrated  solution  of  ferrous  chloride,  003  to  0  04  ampere 
per  sq.  cm.  cathodic  current  density,  temperature  70°,  electrolyte 
stirred  (Merck,  German  patent  126839);  (2)  a  saturated  solution  of 
ferrous  ammonium  sulphate  at  30°,  current  density  O'Ol  ampere  per 
sq.  cm.  (Burgess  and  Hambuechen,  Electrochem.  Ind.,  1904,  2,  184)  ; 
(3)  a  solution  of  ferrous  sulphate  saturated  in  the  cold  and  containing 
sulphuric  acid  (about  0"05xV),  temperature  90°,  current  density  0  02 
ampere  per  sq.  cm  ,  electrolyte  stirred,  and  air  excluded  (H.  Lee,  Diss., 
Dresden,  1906). 

The  experiments  were  always  carried  on  for  a  considerable  number 
of  hours  (twenty  to  one  hundred  and  forty)  in  order  to  obtain  a  thick 
deposit.  On  the  whole,  the  third  set  of  conditions  appeared  to 'be  the 
best,  but  none  of  the  small  modifiiations  tried  yielded  a  perfect 
deposit ;  even  the  best  deposits  contained  pits  or  holes,  owing  to 
hydrogen  bubbles  adhering  to  them. 

The  addition  of  boric  acid  or  ferric  salts  to  the  solution  did  not 
improve  matters,  but  quite  perfect  deposits  were  obtained  by  blowing  a 
curi^ent  of  air  through  the  solution  close  to  the  cathode.  This  stirred 
the  solution  sufficiently,  and  removed  the  bubbles  of  hydrogen  com- 
pletely. The  best  conditions  were  found  to  be  :  a  solution  containing 
0*01  equivalent  of  sulphuric  acid  and  at  least  2  equivalents  of  ferrous 
sulphate  per  litre  at  70°,  cathodic  current  density  002  ampere  per 
sq.  cm.  Burgess's  method,  using  the  air  current,  also  gave  a  deposit 
of  perfect  appearance,  but  it  was  extremely  brittle.  T.  E. 

Iron-Carbon  Alloys.  Friedrich  Wust  {Zeitsch.  ElehtrocJiem., 
1910,  16,  190 — 191). — A  continuation  of  the  polemic  with  Heyn  (this 
vol.,  ii,  298).  T.  E. 

Action  of  Steam  on  Iron.  J.  A.  Newton  Friend  (/.  Wtst  of 
Scotland  Iron  Steel  Inst.,  1910,  17,  66 — 79.  Compare  this  vol.,  ii, 
39). — Iron  is  heated  in  a  silica  tube,  immersed  in  a  metal  bath,  a 
current  of  dry  steam  is  passed,  and  the  hydrogen  evolved  is  collected 
over  potassium  hydroxide.  Appreciable  evolution  of  hydrogen  begins 
at  400°,  but  the  action  begins  perceptibly  as  low  as  350°.  With  non 
powder,  which  is  contained  in  a  silica  tube  having  several  small  bulbs 
blown  on  it,  the  evolution  begins  at  240 — 280°,  being  lower  the 
more  finely  the  iron  is  powdered.  The  action  probably  takes  place 
in  three  stages,  namely,  dissociation  of  steam,  action  of  the  oxygen 
thus  liberated  on  iron  to  form  ferrous  oxide,  and  further  oxidation  to 
the  magnetic  oxide.  C.  H.  D. 

Ferrous  Compounds  of  Nitric  Oxide.  II.  Wilhelm 
Manchot  and  F.  Huttner  {Annalen,  1910,  372,  153—178.  Compaie 
Manchot  and  Zechentmayer,   Abstr.,    1907,   ii,    93). — The  object  of 
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this  investigation  was  to  ascertain  whether  ferrous  compounds,  under 
suitable  conditions,  are  capable  of  combining  with  more  than  one 
molecular  proportion  of  nitric  oxide  for  each  atom  of  iron ;  the  results 
obtained  show  that  this  is  not  possible. 

The  volume  of  nitric  oxide  absorbed  by  an  aqueous  solution  of 
ferrous  sulphate  is  diminished  by  the  addition  of  small  quantities  of 
sulphuric  acid,  since  the  equilibrium  represented  by  the  equation  : 

FeSO,  +  NO  —  FeSO„NO 
is  disturbed  towards  the  left,  but  the  volume  of  gas  absorbed  increases 
as  the  concentration  of  the  acid  increases,  until  a  maximum  is  reached 
when  the  solution  contains  S2%  of  sulphuric  acid  ;  at  this  point  and 
in  solutions  containing  more  than  82%  of  acid,  each  atomic  proportion 
of  iron  is  found  to  combine  with  one  molecule  of  nitric  oxide.  The 
solutions  under  these  conditions  are  cherry-red,  and  contain  the 
complex  salt,  FeSO^jNO,  which  has  been  isolated  by  adding  a 
concentrated  aqueous  solution  of  ferrous  sulphate  saturated  with 
nitric  oxide  to  ice-cold  copcentrated  sulphuric  acid  saturated  with 
nitric  oxide  in  an  atmosphere  of  the  same  gas ;  it  crystallises  in  small, 
red,  stout  leaflets  and  decomposes  rapidly. 

The  action  of  hydrochloric  acid  is  similar  to  that  of  sulphuric 
acid  ;  the  quantity  of  nitric  oxide  absorbed  decreases  at  first,  and 
then  increases,  until  at  a  concentration  of  34%  of  hydrogen  chloride 
1  mol.  of  nitric  oxide  combines  with  one  atomic  proportion  of 
iron  (compare  Kohlschiitter  and  Kutscheroff,  Abstr.,  1907,  ii, 
267). 

The  effect  of  the  addition  of  phosphoric  acid,  calcium  chloride, 
ammonium  chloride,  aniline  hydrochloride,  sucrose,  gelatin,  glue,  egg- 
albumin,  and  serum  to  the  solution  of  ferrous  sulphate  is  in  each  case 
to  decrease  the  proportion  of  nitric  oxide  absorbed. 

Ferrous  chloride  dissolved  in  ethyl  alcohol,  ethyl  acetate,  ethyl 
benzoate,  ethyl  malonate,  acetone,  and  pyridine  absorbs  one  molecuLir 
proportion  of  nitric  oxide.  The  solutions  of  the  additive  compounds 
of  ferrous  salts  and  nitric  oxide  in  these  solvents  are  green,  with  the 
"xception  of  those  in  pyridine,  which  are  reddish-brown. 

The  brown  solution  obtained  by  saturating  an  aqueous  solution  of 
ferrous  sulphate  with  nitric  oxide  undoubtedly  contains  the  compound 
FeSO^jNO,  and  since  the  precipitates  obtained  by  adding  solium 
hydroxide,  sodium  carbonate,  sodium  phosphate,  and  potassitim  ferro- 
oyanide  to  the  solution  all  contain  nitric  oxide,  it  follows  that  this 
ubstance  has  the  constitution  NO'Fe.'SO^.     The  complex  salt, 

Fe(NO)SO^,  FeSO^,  1  SH^O, 
has  been  obtained  by  adding  a  saturated  solution  of  nitric  oxide  in 
ethyl  alcohol  to  an  aqueous  solution  of  ferrous  sulphate,  which  has 
been  saturated  with  the  same  gas ;  it  sepai-ates  in  brown,  gli^ten- 
iDg,  small,  rectangular  plates,  and  slowly  decomposes  when  exposed  to 
the  air. 

The  green  and  red  compounds  which  are  formed  in  concentrated 
hydrochloric  acid,  sulphuric  acid,  and  organic  solvents  are  to  he 
regarded  as  additive  products  of  feri*ous  sulphate  or  chloride  with 
nitric  oxide,  having  the  formula;  FeSO^.NO  and  FeClj.NO,  which  in 
solution  are  possibly  combined  also  with  the  solvent. 

29—2 
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The  results  of  this  investigation  throw  light  on  the  nature  of  the 
well-known  "ring-test"  for  nitric  acid;  the  colour  of  the  "ring" 
will  be  either  brown  or  red,  according  to  whether  the  additive 
compound  of  ferrous  sulphate  and  nitric  oxide  is  formed  in  the 
concentrated  sulphuric  acid  or  aqueous  layer.  The  reason  why  the 
coloration  appears  only  at  the  boundary  of  the  two  liquids,  although 
the  nitrate  has  been  dissolved,  possibly  in  the  ferrous  sulphate 
solution,  is  due  to  the  fact  that  the  reduction  of  nitric  acid 
proceeds  much  faster  in  concentrated  sulphuric  acid  than  in  dilute  acid 
solution.  W.  H.  G, 

Compounds  of  Nitric  Oxide  with  Iron  and  Blood-Pigment. 

WiLHELM  Manchot  (^nwa^ew,  1910,  372,  179 — 186).— A  solution  of 
ferric  sulphate  in  90%  sulphuric  acid  at  a  temperatuie  below  11° 
absorbs  nitric  oxide  to  the  extent  of  2  molecules  of  nitric  oxide 
for  each  atom  of  iron,  forming  an  intense  deep  red  solution  which 
probably  contains  the  complex  salt,  Fe2{80J^,i^O,  combined  with 
sulphuric  acid.  The  complex  salt  is  very  unstable,  and  could  not  be 
isolated  in  a  pure  state ;  the  solution  in  sulphuric  acid,  when  placed  in 
a  vacuum  or  treated  with  a  current  of  hydrogen,  deposits  ferric 
sulphate,  and  at  the  same  time  becomes  colourless. 

A  ferric  salt  dissolved  in  concentrated  hydrochloric  acid  does  not 
combine  with  nitric  oxide,  but  solutions  of  ferric  chloride  in  acetone, 
amyl  alcohol,  and  ethyl  alcohol  absorb  nitric  oxide,  although  in  these 
cases  the  feriic  salt  is  partly  reduced. 

It  has  been  shown  in  a  recent  communication  that  blood-pigment 
combines  with  nitric  oxide  in  the  proportion  of  2  molecules  of  the 
gas  for  each  atom  of  iron  (compare  this  vol.,  ii,  137)  ;  there  can  be 
little  doubt,  therefore,  that  the  iron  in  haemoglobin  is  present  in  the 
ferric  state,  for  ferrous  salts  do  not  combine  with  more  than  one 
molecule  of  nitric  oxide  per  atom  of  iron  (compare  preceding  abstract). 

W.  H.  G. 

Action  of  Coke  on  Solutions  of  Ferric  Chloride.  Alfred 
Tingle  (/.  Amer.  C/iem.  Soc.,  1910,  32,  540 — 541). — In  an  earlier 
paper  (Abstr.,  1909,  ii,  405)  the  author  has  stated  that  the  removal  of 
iron  from  a  ferric  chloride  solution  by  filtration  through  coke  is 
probably  due  to  the  sulphur  compounds  present  in  the  coke.  Experi- 
ments have  now  been  made  which  show  that  coke  which  has  been 
carefully  freed  from  sulphides  does  not  withdraw  any  of  the  iron  from 
a  solution  of  ferric  chloride,  although  part  of  the  iron  is  reduced  to  the 
ferrous  state.  Under  similar  conditions,  the  coke  does  not  have  any 
effect  on  cupric  chloride  solutions.  E.  G. 

Metallic  Silicates.  III.  The  Reaction  between  Solutions  of 
Sodium  Silicate  and  Ferric  Chloride.  Eduard  Jordis  and 
Paul  Lincke  (/.  pr.  Chem.,  1910,  [ii],  81,  289— 313).— If  a  solution 
of  ferric  chloride  is  kept  for  a  week  at  about  60°,  and  the  precipitate 
filtered  off,  the  filtrate  is  a  stable  solution,  and  can  be  reproduced.  It 
ja  necessary  to  add  sufficient  hydrochloric  acid  to  make  the  ratio 
Fe :  CI  =  1 :  3.      Sodium   silicate   solutions  require    the  addition   of 
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sodium  hydroxide  to  make  the  ratio  Na  :  SiO^  =  2  :  1.  The  quantities 
of  the  solutions  to  be  mixed  are  weighed  and  not  measured. 

For  analysis,  the  evaporation  should  not  be  carried  to  complete 
dryness  in  the  separation  of  silica  ;  there  is  then  no  loss  of  ferric 
chloride  at  temperatures  a  little  above  100°.  The  ferric  hydroxide, 
precipitated  from  a  hot  solution,  may  be  washed  free  from  chlorine  by 
means  of  dilute  ammonia.  The  sodium  is  estimated  as  chloride  by 
evaforation  of  the  filtrate  to  dryness,  and  chlorine  by  distillation  with 
sulphuric  acid  in  a  special  apparatus. 

If  equivalent  quantities  of  the  two  solutions  are  mixed,  the 
precipitate  contains  all  four  components.  The  filtrate  is  practically 
neutral,  but  requires  a  considerable  quantity  of  alkali  to  render  it 
alkaline.  A  second  precipitate  is  thus  obtained,  which  contains  less 
sodium  and  iron,  but  more  chlorine,  than  the  first.  The  composition 
varies  with  the  time,  and  appears  to  lead  to  an  equilibrium,  the 
precipitate  always  containing  sodium  and  chlorine  in  a  complex 
condition.  If  the  silicate  solution  is  slowly  added  to  the  ferric 
chloride,  no  precipitate  is  produced  until  one-half  of  the  equivalent 
quantity  has  been  added.  Iron  must  be  present  in  such  cases  in  a 
complex  anion.  Experiments  showing  the  influence  of  time  on  the 
reaction  are  given.  The  precipitated  gel  is  shown  to  differ  chemically 
from  the  hydrosol  previously  present  in  the  solution.  C.  H.  D. 

New  Series  of  Solid  Ammino- salts.  G.  Poma  (Atti  R.  Accad. 
Lincei,  1910,  [v],  19,  i,  223— 228).— The  gradual  addition,  with 
shaking,  of  15  c.c.  of  20%  nickel  sulphate  solution  to  50  c.c. 
of  concentrated  aqueous  ammonia  saturated  with  potassium  iodide 
(bromide  or  chloride)  results  in  the  formation  of  a  violet  precipitate 
of  microscopic  crystals  having  the  composition  :  Ni(NH3)gSO^,2KX, 
where  X  =  I,  Br,  or  CI.  These  salts  are  hygroscopic,  and  tend  to 
lose  ammonia  and  absorb  water  in  its  place,  the  colour  changing  from 
violet  to  green. 

The  following  salts  have  been  prepared  by  a  similar  method : 
Co{NH3)^SO^,2Kl  (or  Br);  C.i(NH3)6SO^,2KI,  an  intensely  blue, 
unstable  precipitate  ;  Ni(NH3)g(C103).^,2KCl  (or  Br  or  I),  violet,  crystal- 
line precipitates  ;  Ck)(NHj)g(C103).2,2KI  (or  Br).  Attempts  to  prepare 
similar  compounds  from  nickel  nitrate  or  chloride  resulted  in  the 
formation  of  simple  am  mi  no-compounds  of  the  type  Ni(NH3)gX.>. 

This  method  affords  a  more  rapid  and  convenient  means  of 
preparing  known  ammino-compounds  than  the  methods  usually 
employed.  T.  H.  P. 

Thorium  Selenate.  Gregoire  Wyrouboff  (ZeitscJi.  Kryat.  Min., 
1910,47,371 — 372). — The  crystals  of  thorium  selenate  described  by 
Ro^ti  (Abstr.,  1907,  ii,  359)  were  stated  to  contain  only  SH.p, 
although  they  are  isomorpbous  with  thorium  sulphate  and  uranium 
sulphate  with  9HoO.  A  new  analysis  proves  that  these  crystals 
really  contain  9HoO  (23  82%),  as,  indeed,  was  long  ago  determined  by 
^'^eve.  '  L.  J.  S. 
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Enargite  and  Covellite  from  Ouray  Co.,  Colorado.  William 
M.  Thornton,  jun.  (Amer.  J.  Sci.,  1910,  [iv],  20,  358— 359).— A 
pample  of  copper  ore  from  the  Genesse  Yanderbilt  mine  in  the  Red 
Mountain  district  consisted  of  columnar  enargite  (anal.  I,  CugAsS^), 
indigo-blue  covellite  (anal.  II,  CuS),  iron-pyrites,  and  quartz. 
Cu.  Zn.  Fe.  As.  S.  Total. 

I.       50-82         0-33         trace         17-28         32-53         100-96 
II.       68-38  _  _  _  32-51         10089 

L.  J.  S. 

Phillipsite  from  Sirgwitz,  Silesia.  Philippe  Barbier  and 
Ferdinand  Gonnard  (Bull.  Soc.  fran<;.  Min.,  1910,  33,  79— 81) —The 
large,  twinned  crystals  of  phillipsite  found  in  cavities  in  basalt  at 
Sirgwitz,  near  Lbwenberg,  although  described  crystallographically  on 
several  occasions,  have  not  hitherto  been  analysed.  The  results  now 
given  agree  with  the  formula:  15SiO2,4A]2O3,5(Ca,Mg,K2)O,20H2O. 
The  presence  of  so  much  magnesium  is  noteworthy. 

Loss  oil 
SiOj.        AI2O3.       CaO.        MgO.       KjO.      ignition.     Total. 
45-21         21-34        6-41         4-53        3-49         1886        99-84 

L.  J.  S. 

Beryl  and  Muscovite  from  Biauchaud  (Puy-de  Dome). 
PnfLiPPE  Barrier  and  Ferdinand  Gounard  {Bull.  Soc. /rang.  Min, 
1910,  33,  74 — 78). — A  pegmatite  occurring  near  Biauchaud  and  near 
Cibertasse,  in  the  canton  of  Olliergues,  consists  of  quartz,  microcline, 
muscovite,  tourmaline,  and  beryl.  The  beryl  is  somewhat  kaolinised  ; 
it  gave  anal.  I,  agreeing  with  the  formula  H2Gl5Al^Sij|034.  The 
muscovite  gave  anal.  II.,  agreeing  with 

H„(K2,Na2,Fe,Mg)2Al8Si9035  ■ 

Loss  on 
SiOg    AI2O3.  FeoO.v  GIO.    MgO.   KjO.  NajO.  hlff.  ignition.  Total. 
L     65-87    19-61       —      12-41      _       _       _        _        212     10001 
II.     46-42     34-85     1-95       —        027    1003  1-31    trace      5-09       99  92 

L.  J.  S. 

Beryl  from  Montjeu  (Saone-et  Loire).  Philippe  Barrier  and 
Ferdinand  Gonnard  {Bull.  Soc.  franc..  Min.,  1910,  33,  78 — 79). — 
Beryl  embedded  in  quartz  occurs  with  tourmaline  in  a  pegmatite  at 
Montjeu.     The  following  analyses  agree  with  the  formula 

HgGlgAl^SiiiOg,, 
as  for  the  beryl  from  Biauchaud  (preceding  abstract)  : 

Loss  on 


L.  J.  S. 


SiOj. 

AI2O3. 

GIO. 

ignition. 

Total. 

65-83 

19-27 

13-22 

1-57 

99-89 

65-86 

19*52 

12-87 

1-58 

99-83 
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Analyses  of  Some  French  Felspars.  Philippe  Barbieh  and 
Ferdixaxd  Goxnard  {Bull.  Soc.  franc^.  Min.,  1910,  33,  81 — 86.) — I, 
from  granite  at  Tilleneuve,  Cote-d'Or  :  traces  of  copper  and  of  titanic 
acid  are  present  in  some  specimens.  The  fact  that  this  felspar  con- 
tains a  trace  of  lithium  is  considered  to  be  suflBcient  proof  that  it 
is  orthoclase  rather  than  microcline  (A.bstr.,  1908,  ii,  704).  II,  from 
pegmatite  at  Chausseroze,  Cote-d'Or :  this  also  contains  a  trace  of 
lithium,  and  is  consequently  regarded  as  orthoclase.  Ill,  from 
granite-porphyroid  at  Limonest,  Rhone.  IV,  from  Francheville-le- 
Haut,  Rhone.  V,  from  enclosures  in  basalt  at  Puy-de-Montaudan, 
near  Royat,  Puy-de-D6me  :  the  large  crystals  of  orthoclase  present 
in  these  enclosures  are  as.sociated  with  crystals  of  oligoclase,  zircon, 
calcite,  ankerite,  and  zeolites  :  under  Y  are  given  the  results  after 
deducting  4-28  and  4-38%  CaO  and  the  corresponding  amount  of 
carbon  dioxide,  due  to  the  presence  of  admixed  calcite. 


Loss  on 

SiOj. 

AI2O3. 

CaO. 

Xa^O. 

K2O. 

LioO. 

RboO. 

ignition. 

TotaL 

I.     65-87 

19-38 

0-38* 

1-26 

12-89 

trace 

— 

—  . 

99-78 

II.     66-91 

18-52 

0-51 

8-16 

5-29 

trace 

— 

0-39 

99-78 

III.     65-46 

19-09 

0-62 

2-58 

11-69 

trace 

nil 

0-45 

99-89 

IV.      64-74 

19-58 

0-77 

2-08 

12-13 

trace 

trace 

0-62 

99-92t 

y  J  66-42 
■166-31 

19-63 

— 

4-20 

8-95 

— 

— 

0-73 

99  93 

20-41 

— 

3-71 

8-72 

— 

— 

0-83 

99-98 

*  lucluding  SiO. 

t  Also  trace  FejOj. 

L.  J.  S. 

Secondary  Felspar  in  Non-metamorphosed  Sedimentary 
Rocks.  F.  Gran'djean  {Bull.  Soc.  fran<;.  Min.,  1910,  33,  92—97).— 
Minute  crystals  of  felspar,  measuring  10 — 30  /x,  are  present  in  the  chalk 
and  in  limestones  of  various  geological  periods  (Carboniferous,  Trias, 
etc.).  The  residue  (about  0'01%)  obtained  by  dissolving  these  rocks 
in  hydrochloric  acid  consists  mainly  of  felspar,  together  with  zircon, 
etc.  Determination  of  alkalis  in  this  residue,  as  well  as  the  optical 
characters,  indicate  that  the  felspar  belongs  to  the  microcline-anortho- 
clase  series,  with  potassium  predominating  over  sodium  and  with  very 
little  calcium.  L.  J.  S. 

The  Different  Modes  of  Weathering  of  Silicates  in  the 
Earth's  Crust.  Jakob  M.  van  Bemmelen  {Zeitsch,  ancn-g.  Chem., 
1910,  66,  322 — 357). — The  product  of  the  ordinary  weathering  of 
silicate  rocks  is  clay,  which  consists  of  a  mixture  of  mechanically 
disintegrated  but  chemically  unchanged  crystals  of  silicates,  with  a 
colloidal  product  of  chemical  alteration.  Analyses  of  the  latter 
portion,  from  nine  different  clays,  show  that  it  contains  (1)  a  fusible 
silicate  A,  containing  29 — 6  mols.  SiOj  to  1  mol.  Al.^Og  in  heavy  clays 
and  3 — 5  mols.  in  light  clays,  and  (2)  a  silicate  B,  resembling  kaolin, 
containing  2 — 2-7  mols.  SiOj  to  1  mol.  AljOj.  Crystalline  kaolinite  i.s 
not  observed  in  ordinary  clays.  Volcanic  clays  are  rich  in  A,  the 
older  clays  contain  increasing  quantities  of  B,  Kaolinite,  zeolites, 
and  other  minerals  are  formed  by  the  prolonged  action  of  high  tem- 
peratures or  of  heated  water  on  clays. 

In  Uteritic  weathering  the  silica  ratio  falls  below  3:1,  and  the 
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product  contains  aluminium  hydroxide.  Laterite  is  found  in  tem-- 
perate  climates  as  well  as  in  the  tropics,  and  in  association  with  acid' 
as  well  as  with  basic  rocks.  Lateritic  and  ordinary  weathering, 
sometimes  proceed  simultaneously.  None  of  the  hypothe-es  yet 
proposed  to  explain  the  formation  of  laterite  are  tenable. 

In  pneumatolytic  weathering,  kaolinite,  Al203,2Si02,2H20,  is  the- 
product.  True  kaolin  is  to  be  distinguished  from  the  product  of 
ordinary  weathering,  which  sometimes  resembles  it  clo-ely.  The- 
absence  of  apatite  and  muscovite  points  to  the  formation  of  kaolini  as- 
these  minerals  are  very  resistant  to  ordinary  weathering,  but  readily 
decomposed  by  the  pneumatolytic  agent.  The  formation  of  "  nests  "  of." 
kaolin  is  discussed.  C.  H.  D; 

A  New  Pennsylvania  Meteorite.  Oliver  C.  Farrington* 
(Amer.  J.  Sci.,  1910,  [iv],  29,  350 — 352). — This  meteoric  iron  was- 
found  while  ploughing  in  1907  about  seven  miles  north  of  Shrewsbury 
in  York  County.  The  main  mass  weighed  24  lbs.,  and  fragments- 
found  in  the  neighbourhood  weighed  3  lbs.  more.  It  is  much- 
weathered  on  the  exterior.  The  structure  is  that  of  an  octahedrite  of' 
medium  coarseness,  with  broad  bands  of  kamacite  bordered  by  taenite  ; 
troilite  nodules  and  schreifersite  in  hieroglyphic  forms  are  also  present. 
Analysis  by  Dickman  and  Mackenzie  gave : 


L.  J.  S. 


Fe. 

Ni. 

Co. 

S. 

p. 

Total. 

90-84 

8-80 

trace 

0-01 

0-29 

99  94 

Physiological    Chemistry. 


The  Influence  of  Alterations  in  Chemical  and  Physical 
Surroundings  on  the  Blood-cells  of  Limulus,  and  Especially 
on  their  Granules.  Leo  Loeb  {PJlugers  Archiv,  1910,  131, 
465 — 508). — Contact  with  raw  surfaces  does  not  aifect  pseudopodial 
formation,  but  causes  solution  of  the  granules  ;  this  may  be  due  to 
metabolic  changes,  or  else  the  permeability  of  the  cell  membrane  is 
altered  by  the  mechanical  stimulus.  The  action  of  neutral  salts  is  the 
sum  of  the  action  of  their  cations  and  anions.  In  a  series  of  alkali 
salts  with  the  anion  constant,  sodium  occupies  one,  and  ammonium 
the  other  end.  Sodium  salts  further  formation  of  pseudopodia,  and 
the  solution  of  the  granules  ;  ammonium  salts  act  in  the  reverse  way. 
The  effects  of  numerous  substances,  including  non-electiolytes,  are 
described  in  full  detail,  and  are  interpreted  in  the  language  of  ions 
and  colloidal  substances.  The  coagulation  of  liinulus  bloo<l  is  behVved 
to  be  a  cell  agglutination.  W,  D.  Ht 
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Further  Investigations  on  the  Substitution  of  Chlorine 
by  Bromine  in  the  Animal  Organism,  with  a  Contribution 
to  the  Subject  of  the  Permeability  of  the  Blood-Corpuscles. 
M.  BosKiGER  {Chem.  Zentr.,  1910,  i,  458;  from  ZeiUch.  expt.  Path. 
Ther.,  1909,  7,  556 — 560). — In  continuation  of  animal  experiments,  the 
author  shows  that,  also,  in  vitro  the  walls  of  the  blood-corpuscles  are 
permeable  to  CI  and  Br  ions,  whereby  the  concentration  of  ions  equiva- 
lent to  that  found  in  the  serum  is  reached.  If  the  serum  is  replaced 
by  an  isotonic  sodium  bi-omide  solution,  the  chlorine  of  the  corpuscles 
is  almost  completely  displaced.  Again,  the  bromine  can  be  replaced 
by  chlorine  by  placing  the  corpuscles  back  into  a  sodium  chloride 
solution.  The  total  halogen  content  of  the  corpuscles  remains  constant, 
and  is  hardly  altered  when  they  are  placed  in  bromide  solution  ;  it  is 
equivalent,  in  sodium  chloride  value,  to  about  O"27*^o-  The  author 
believes  that  bromides  are  not  utilised  physiologically,  because  they 
occur  in  at  most  small  traces  in  food  stuffs.  S.  B.  S. 

The  Biology  of  the  Phagocytes.  V.  Action  of  Hypo-, 
Iso-,  and  Hyper-tonic  Solutions  of  Halide  Salts.  Hartog  J. 
Hamburger  and  J.  de  Ha  an  {Biochem.  Zeitsch.,  1910,  24,  304 — 318). — 
The  authors  have  investigated  the  action  of  hypo-,  iso-,  and  hyper-tonic 
solutions  of  sodium  chloride,  bromide,  and  iodide  on  the  phagocytic 
activity  of  leucocytes,  vising  the  method  already  described  of  counting 
the  number  of  the  cells  which  have  ingested  charcoal  particles  from 
a  leucocyte-charcoal  emulsion.  Both  hypo-  and  hyper- tonic  solutions 
decrease  the  phagocytic  activity,  for  which  fact  two  factors  are  re- 
sponsible, namely,  (a)  change  in  the  water-content  of  the  phagocyte.^, 
and  (6)  modification  of  the  "salt-content,  through  change  of  ions.  In 
a  foreign  salt  some  of  the  native  salts  of  the  leucocytes  diffuse  out, 
and  are  replaced  by  foreign  salts :  for  example,  sodium  chloride  is 
replaced  by  sodium  bromide.  The  amount  of  change  is  influenced  by 
(a)  the  nature  of  the  foreign  salt,  and  (6)  the  amount  of  interchange. 
Iodides  are  more  toxic  than  bromides.  The  more  the  composition  of 
the  solution  deviates  from  an  isotonic  solution,  the  greater  the  inter- 
change of  ions  and  the  stronger  the  suppression  of  phagocytic  activity. 
The  results  confirm  the  view  already  expressed  that  the  cell  walls  are 
permeable  to  anions.  S.  B.  S. 

The  Biology  of  Phagocytes.  VI.  Action  of  the  Salts  of  the 
Alkaline  Earths  on  Phagocytosis.  Hartog  J.  Hamburger  and 
J.  DE  Haan  {Biochem.  Zeitsch.,  1910,  24,  470 — 477).— In  contradistinc- 
tion to  calcium,  neither  barium  nor  strontium  can  increase  the  normal 
phajgocytic  power,  nor  restore  the  same  if  lo.^t.  Magnesium  differs 
in  Its  action  from  barium  and  strontium  only  in  so  far,  that  if  the 
phagocytes  have  partially  lost  their  piiagocytic  power  by  immersion  in 
t*lt  solution  (for  example,  0  9%  sodium  chloride),  it  can  be  restored 
by  the  addition  of  traces  of  magnesium  salt.  Magnesium  is  a  normal 
constituent,  therefore,  of  the  phagocytes.  Calcium  has  some  spe.-itic 
action  on  the  phagocytes,  apart  from  its  action  as  a  bivalent  element. 

S.  B.  S. 
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A  Respiration  Apparatus,  Metabolism  in  Protracted 
Inanition.  E.  Grafe  {Zeitsch.  physiol.  Chem.,  1910,  65,  1 — 20, 
21 — 52). — An  apparatus  is  described  suitable  for  clinical  work,  which 
combines  accuracy  with  a  greater  simplicity  than  is  found  in  the  more 
elaborate  forms  of  apparatus. 

Observations  are  recorded  in  a  case  of  a  girl  in  deep  stupor,  who 
took  no  food  for  about  three  weeks.  Daily  details  of  urine,  etc.,  are 
given.  The  respiratory  quotient  sank  to  0'69  ;  a  low  quotienthas  been 
previously  noted  in  professional  f asters  ;  it  points  to  the  fact  that  fat 
is  the  principal  substance  burnt.  Whether  there  is  an  increase  of 
glycogen  formation  from  protein  is  left  uncertain.  A  subnormal 
quotient  is  not  seen  in  acute  infectious  diseases  in  which  very  little 
nutriment  is  taken.  The  present  patient  exhibited  the  signs  of 
acidosis,  W.  D.  H. 

The  Laws  of  Digestion  and  Absorption.  I.  Methods.  E.  S. 
London.  II.  The  Digestion  of  Finely-divided  Meat  in  the 
Stomach.  E.  S.  London  and  A.  G.  EABiNowrrscii.  III.  The 
Quantity  Relationships  of  the  Digestive  Juices.  E.  S.  London 
and  N.  Dobrowolskaja.  IV.  The  Secretion  of  Gastric  Juice. 
E.  S.  London  and  A.  J.  Sagelmann.  V.  The  Course  of  Gastric 
Digestion  on  a  Mixed  Diet,  and  the  Origin  of  Constant 
Numbers.  E.  S.  London  and  F.  Rivosch-Sandbebg  (Zeitsch.  physiol. 
C/iem.,  1910,65,  189—192, 193—195,  196—202,  203—206,  207—212). 
— I.  The  experimeuts  designed  for  the  elucidation  of  the  laws  discovered 
by  the  author  and  by  Arrhenius  were  performed  on  polyfistulous  dogs. 

II.  The  square-root  rule  holds  for  the  time  occupied  by  the  digestion 
of  meat  in  the  stomach. 

III.  The  same  law  holds  for  the  amounts  of  gastric  and  duodenal 
juice  which  are  secreted. 

IV.  The  same  is  true  for  the  secretion  of  the  "  small  stomach " 
in  PawlofE's  sense  of  the  term. 

V.  A  further  mathematical  discussion  of  the  figures  obtained  on  a 
mixed  diet.     In  some  cases  a  cubic  root  law  holds  good.       "VV.  D.  H 

The  Chemistry  of  Digestion  and  Absorption  in  the  Animal 
Body.  XXXIX.  Digestion  and  Absorption  after  Intestinal 
Resection.  E.  iS.  London  and  W.  Dmitriew  {Zeitsch.  physiol.  Chem., 
1910,  65,  213 — 218). — Resection  of  the  whole  small  intestine  is  fatal 
in  about  five  weeks.  Seven-eighths  can,  however,  be  resected  in  dogs. 
Metabolism  of  nitrogen  and  carbohydrates  returns  rapidly  to  the 
normal,  but  in  relation  to  fats  this  is  not  the  case.  VV.  D.  H. 

London's  Polyflstula .  Method.  W.  W.  Sawitscu  {Zeitsch. 
physiol.  Chem.,  1910,  65,  280 — 282). — Polemical.  The  author  objects 
to  London's  methods  being  described  as  new,  seeing  that  they  have 
been  in  use  for  the  last  eighteen  years.  W.  D.  H. 

Gastric  Lipase.  I.  Gastric  Lipase  in  Human  Bmbiyo  and 
New-born  Child.  Jussuf  Ibrahim  and  T.  KoPEd  (Zeitsch.  JJioL, 
1909,  53,  201 — 217). — Gastric  lipase  appears  in  the  sixth  month  of 
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foetal  life,  and  after  that  date  is  present  in  the  mucotis  membrane  and 
contents  of  the  stomach.  It  is  not  a  meie  back-flow  of  pancreatic 
juice.     Addition  of  toluene  destroys  the  activity  of  the  enzyme. 

W.  D.  H. 

The  Action  of  Thermal  Influences  on  the  Digestive  Power 
ofGa=»tric  and  Pancreatic  Juices.  H.  Roeder  {Biochem.  Zeitsch., 
1910,  24,  496 — 520). — The  digestive  power  of  pepsin  and  trypsin,  in 
experiments  where  rapid  digestion  is  carried  out  (the  digestive  power 
being  determined  by  the  Fuld  edestin  me'.hod),  increases  with  increase 
of  temperature,  reaching  its  optimum  between  50^  and  55°.  If, 
however,  the  ferments  are  warmed  before  being  added  to  the  digestion 
mixture,  their  activity  is  lessened.  Warming  for  a  few  minutes  even 
between  40°  and  42°  appreciably  diminishes  the  digestive  power  both 
of  pepsin  and  trypsin.  The  trypsin  is  more  sensitive  to  thermal 
influences  than  the  pepsin.  Low  temperatures  (even  that  of  liquid  air) 
do  not  appi'eciably  affect  the  activity.  Most  of  the  experiments  were 
carried  out  with  digestive  juices  from  a  dog  ;  experiments  with  human 
digestive  juices  from  a  child  with  a  fistula  gave  similar  results. 

S.   B.  S. 

The  Influence  on  Nitrogenous  Metabolism  of  Rabbits  of 
Nucleic  and  Uric  Acids  and  Allantoin.  Formation  of  Nucleic- 
Uric  Acid  Compounds.  Alfred  Schittexhelm  and  Philipp  Seisser 
{Chem.  Zentr.,  1910,  i,  36—37  ;  from  Zeitsch.  expt.  Path.  Ther.,  1909,7, 
116  — 133). — The  authors  investigated  the  influence  of  the  addition  of 
Bodium  nucleate  alone,  and  sodium  nucleate  and  uric  acid  together,  to 
the  fodder  of  rabbits,  the  observations  lasting  over  four  weeks. 
Almost  all  the  purine  products  excreted  were  in  the  allantoin  fraction 
of  the  urine.  No  more  complete  uric  acid  excretion  or  diminished 
uric  acid  destruction  could  be  determined  when  nucleic  acid  was  given 
at  the  same  time.  Intravenous  injection  of  nucleic  acid  caused  an 
increase  only  in  the  purine  bases  and  allantoin.  Ingestion  of 
allantoin  caused  a  marked  increase  in  the  total  nitrogen  excreted  ;  and 
the  allantoin  excreted  was  nearly  double  that  ingested.  S.  B,  S. 

Ferment  Concentration  in  Pure  Pancreatic  Juice.  D.  Hirata 
{Biodieni  Zeitsch.,  1910,  24,  443 — 452). — The  experiments  were  carried 
out  on  a  dog  with  pancreatic  fistula.  The  amounts  of  juice  secreted  in 
ten  minutes  intervals  were  determined,  and  the  amount  of  diastase 
contained  therein  was  estimated  by  Wohlgemuth's  method.  Sodium 
hydrogen  carbonate,  calcium  carbonate,  and  pilocarpine  caused  the 
secretion  of  small  amounts  of  juice  with  a  high  ferment  concentration  ; 
hydrocliloric  acid  and  aluminium  acetate  caused  secretion  of  large 
amounts  of  juice  with  low  ferment  concentration ;  tannic  acid, 
magne-sia  usta,  gentian,  and  saline  caused  small  secretion  of  low 
concentration.  S.   B.  S. 

The  Relationship  between  the  Total  Nitrogenous  Metabolism 
and  the  Uric  Acid  Excretion.  H.  Biernacki  {Chem.  Zentr.,  1909, 
i,  41  ;  from  Zeitsch.  expt.   Path,    Ther.,    1909,  7,    134— 153).— From 
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experiments  on  dogs,  the  author  draws  the  conclusion  that  the 
addition  of  fats  and  carbohydrates  to  food-stuffs  decreases  both  the 
total  nitrogenous  metabolism  and  the  uric  acid  output.  The  output 
of  purine  bases,  on  the  other  hand,  increases.  The  relationship  of 
these  facts  to  the  theory  and  therapy  of  gout  is  discussed.      S.  B.  S.  ' 

Investigations  of  Protein  Metabolism  in  Children.  Paul 
Grosser  {Biochem.  Zeitsch.,  1910,  24,  346 — 353). — The  influence  of 
the  amount  of  water  ingested  on  the  nitrogen  excreted  in  urine  and 
faeces  was  investigated.  In  the  case  of  an  alcaptonuric  child,  the 
ratio  of  total  nitrogen  to  homogentisic  acid  was  investigated  at  the 
same  time.  The  author  concludes  that  water  has  but  little  influence 
on  the  nitrogen  excretion,  provided  that  the  experiment  has  extended 
over  a  sufficiently  long  period.  S.  B.  S. 

Effect  of  Non-protein  Nitrogen  Compounds  on  the  Protein 
Metabolism  in  Ruminants.  Oskar  Kellner,  P.  Eisenkolbe, 
R.  Flebbe,  and  R.  NeuiMann  [Landw.  Versuchs.-Stat.,  1910,  72, 
437 — 458). — The  results  of  feeding  experiments  in  which  lambs  were 
supplied  with  nitrogen  almost  exclusively  in  the  forms  of  asparagine 
and  ammonium  acetate  showed  that  these  substances,  as  changed  by 
the  micro-organisms  in  the  mixed  food,  can  take  the  place  of  the 
protein  necessary  to  maintain  the  animals.  Both  substances,  added  to 
food  containing  protein,  may  bring  about  an  increase  in  the  deposition 
of  nitrogen.  In  this  case  they  take  the  place  of  the  protein  required 
for  maintenance,  and  thus  render  a  portion  of  the  protein  of  the  food 
available  for  flesh  production.  With  foods  deficient  in  protein,  no 
production  of  flesh  from  asparagine  and  ammonium  acetate  could  be 
obtained,  even  with  growing  animals.  N.  H.  J.  M. 

Sodium  Chloride  Metabolism  and  Sodium  Chloride  Action 
in  Healthy  Men.  R.  Tuteur  {Zeitsch.  Biol,  1910,  63,  361—385).— 
An  absolute  daily  sodium  chloride  equilibrium  is  never  obtained  in 
healthy  men,  whether  the  salt  be  given  in  small,  medium,  or  large  doses. 
Retention  usually  occurs.  The  salt  given  is,  however,  usually  excreted 
within  forty-eight  hours.  The  amount  in  the  faeces  is  very  small 
unless  the  dose  is  very  great.  The  excretion  of  water  and  of  chlorine 
by  the  kidneys  runs  parallel.  With  small  doses  of  salt,  the  faeces  are 
relatively  rich  in  water.  Moderate  doses  of  talt  act  beneficially  in  the 
maintenance  of  nitrogenous  equilibrium.  W.  D.  H. 

Physiology  and  Pathology  of  Sodium  Chloride  Metabolism. 
Heinkich  von  HoESSLiN  {Zeitsch.  Biol.,  1909,  63,  25 — 92).  — After  the 
constant  administration  of  large  amounts  of  sodium  chloride,  the  salt  is 
all  excreted  by  the  kidney ;  the  excretion  exhibits,  however,  a  periodicity 
which  is  not  entirely  parallel  to  the  intake  of  water.  After  a  single 
large  dose, it  is  all  excreted  in  the  twenty-four  hours;  if  retention  occurs, 
it  is  due  either  to  poorness  of  the  body  in  salt,  or  to  insufficiency  of 
kidney  action,  and  this  is  accompanied  by  retention  of  water.  Salt 
has  a  ''  sparing  "  action  on  protein  catabolisro,  and  causes  an  increased 
pxpretion  of  phosphates.     Large  quantities  of  water  have  a  favourable 
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affect  on  protein  metabolism.  Elevation  of  the  body-temperature 
leads  to  a  retention  of  sodium  chloride,  apparently  without  injuring 
the  kidney  functions.  This  is  not  due  to  water  retention  alone.  In 
alterations  of  the  circulation  by  atropine,  carbon  monoxide,  or  bleeding, 
retention  also  occurs,  and  the  retention  in  infectious  dif^eases  is  mainly 
due  to  insufficiency  of  heart  action  rather  than  of  kidney  action. 

W.  D.  H. 

Oxalic  Acid  Metabolism.  Zdzislaus  Tomaszewski  (Chem.  Zentr., 
1910,  i,  41  ;  from  Zeitsch.  expt.  Path.  Titer.,  1909,  7,  215— 224).— The 
author  added  to  pastes  of  various  organs  (kidney,  spleen,  liver,  and 
blood)  sodium  oxalate  and  alkaline  solutions  of  uric  acid,  and  then 
estimated  the  uric  acid  (by  the  Kriiger  Schmidt  method)  and  oxalic 
acid  (by  the  A.utenrieth-Barth  method)  after  incubation  at  37°.  He 
found  that  a  part  of  the  uric  acid  is  oxidised  to  oxalic  acid,  and  this 
newly-formed  oxalic  acid  can  be  further  decomposed,  especially  in  the 
kidneys.  S.  B.  S. 

The  Difference  in  Nutritive  Value  of  Proteins  in  Relation 
to  their  Composition.  I.  Josef  Zisterer.  II.  Eewin  Voit  aud 
J.  Zisterer  {Zeitsch.  Biol,  1909-10,  53,  157—200,  457—498).— 
Metabolic  experiments  with  muscle-protein,  casein,  and  aleurouate 
show  thnt  their  nutritive  value  may  be  expressed  by  the  figures  100, 
112,  and  110  respectively.  This  is  no  doubt  related  to  differences  in 
their  composition,  but  the  figures  show  that  the  nutritive  difference  is 
of  little  practical  importance. 

A  comparison  of  the  nutritive  value  of  casein  with  that  of  its 
cleavage  products  shows  that  the  latter  is  the  smaller  ;  the  conclusion 
is  drawn  that  complete  cleavage  does  not  occur  in  the  alimentary 
tract,  and  the  higher  value  of  the  intact  protein  is  due  to  certain 
compounds  of  the  final  products  being  absorbed  as  such. 

W.  D.  H. 

The  Synthesis  and   Cleavage  of  Proteins   in   the  Animal 

Organism.     FImil  Abderhalden  and  E.  S.  Loxdok  {Zeitsch.  phyaiol. 

Chetn.,  1910,  65,  251 — 255). — The  view  that  amino-acids  are  absorbed 

•«  Buch  and  pass  into  the  circulating  blood  is  not  supported  by  analyses 

I    of  the  blood.     This  may  be  due  to  the  methods  used  not  being  suffi- 

'    ciently  delicate  to  detect   small   quantities  of  amino-acids.     Another 

I    view  is  that  protein   is  resynthe^i^ed  in  the  wall  of   the  alimentary 

i   CAoal,  but  no  support  to  this  view  was  obtained  in  the  present  research. 

i   No  differences  in  the  yield  of  protein  and  its  cleavage  products  could 

I   be  detected  in  the  wall  of   the  intestine  after  the  administration   of 

"^'otein  or  amino-acids  as  compared  with  the  fasting  state. 

W.  D.  H 

I  TvF^^  Influence  of  the  Salts  in  Drinking  Water  on  Physical 
I  Development.  Ragnab  Berg  [and,  in  part,  Carl  Rose]  {/iiochem. 
!  ZeiUeh.,  lyio,  24,  282— 303).— Ihe  author  summarises  and  amplifies 
i  the  ob.servations  of  Rose,  which  tend  to  show  that  the  harder  the 
di inking  water  of  a  dii-trict,  the  better  the  pbyMcal  development  of 
Wie  cuildreu.      The  conclusions  are  drawn  chiefiy  from   cxaminatioQ 
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of  the  teeth  of  children  from  different  districts  of  which  the  hard- 
ness of  the  water  is  known,  and  by  comparing  the  number  of 
recruits  capable  of  military  service  from  similar  districts.  Detailed 
examination  has  also  been  made  of  the  composition  of  the  saliva 
under  the  influence  of  drinking  water  of  varying  h^rdnesse'^,  and 
of  diets  containing  varying  quantities  of  calcium.  The  amount  of 
saliva  excreted  increases  with  the  hardness  of  the  drinking  water,  and 
in  neighbourhoods  with  hard  drinking  water,  the  children  secrete  a 
saliva  which  is  both  relatively  and  absolutely  more  alkaline  than  that 
secreted  by  children  reared  in  neighbourhoods  with  soft  drinking  water. 
Detailed  analyses  of  the  bases  and  acids  of  the  saliva  indicate  that  the 
increased  alkalinity  is  due  to  organic  bases.  The  amount  of  mucin  in 
the  saliva  runs  also  fairly  parallel  with  the  alkalinity.  A  preliminary 
summary  is  also  given  of  the  influence  of  calcium  salts  on  the  quantity 
and  character  of  other  secretions.  S.  B.  S. 

The  Content  in  the  Human  Organs  of  Chlorine,  Calcium, 
Magnesium,  Iron,  Water^  Protein,  and  Fat.  Adolf  Magnus- 
Levy  (Biochern.  Zeitsch.,  1910,  24,  363 — 380). — The  analyses  were 
carried  out  with  the  organs  of  a  healthy  man  which  seemed  to  be 
completely  normal.  The  details  of  the  analytical  methods  are  given, 
and  the  results  obtained  are  stated  in  lengthy  tables,  in  which  are 
incorporated,  for  comparison,  those  given  by  other  investigators  for 
healthy  organs  of  human  beings  and  animals.  S,  B.  S. 

The  Properties  and  Modes  of  Action  of  the  Diastatic 
Ferment  in  Warm-blooded  Animals.  Emil  Stakkenstein 
{Biochern..  Zeitsch.,  1910,  24,  191— 209).— The  amount  of  diastase  in 
an  organ  can  be  best  estimated  by  obtaining  the  tissue  in  the  form 
of  powder  by  Wiechowski's  method.  The  powder  is  then  emulsified 
with  water,  starch  solution  is  added,  and  the  concentration  of  the 
enzyme  in  the  emulsion  determined  by  Wohlgemuth's  method.  The 
mixture  must  be  kept  shaken,  however,  during  the  whole  of  the 
incubation  period,  as  the  tissue  proteins  coagulate  and  adsorb  the 
ferment.  It  was  found,  in  contradistinction  to  earlier  observers,  that 
the  amount  of  diastase  in  the  liver  does  not  diminish  during  the  tirst 
twenty-four  hours  after  death.  The  previous  erroneous  results  were 
due  to  the  fact  that  the  coagulum  formed  adsorbed  the  ferment ;  the 
error  due  to  this  fact  is  avoided  by  shaking  during  incubaiion. 
Within  certain  limits,  the  action  of  the  diastase  is  not  influenced  by 
its  concentration.  The  amount  of  action  is,  however,  influenced  by 
the  concentration  of  the  substrate,  whether  the  latter  be  glycogen  or 
starch.  The  liver  diastase  goes  quantitatively  into  the  plasma  of  the 
organ.  A  more  powerful  diastase  can  be  prepared  by  precipitating 
the  latter  by  alcohol  than  can  be  obtained  from  the  original  plasma. 
This  is  due  to  the  fact  that  the  alcohol  removes  certain  substances 
which  inhibit  the  ferment  action.  The  ferment  is  not  used  up  during 
its  action,  but  can  act  on  successively  added  quantities  of  substrate. 
The  diastatic  capacity  of  the  livers  of  rabbits  is  very  variable.  Witli 
rabbits  of  the  same  size,  the  diastatic  action  is  greater  in  those 
animals  which  have  bein  killed  by  bleeding  than  in  those  killed  i>) 
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breaking  the  neck.  This  is  probably  due  to  the  removal  by  bleeding 
of  certain  inhibitory  substances.  An  increase  of  diastase  was  not 
observed  either  after  piqure  or  adrenaline  injection.  Ingestion  of 
glycerol  causes  a  washing  out  of  ferment  from  the  organ,  and  an 
increased  excretion  of  diastase  in  the  urine  can  be  observed  as  a 
consequence.  This  fact  explains  the  inhibitory  action  of  glycerol  on 
the  effect  of  piqure  and  adrenaline  ingestion.  S.  B.  S. 

Normal  Secretion  by  the  Liver  of  an  Anticoagulating 
Substance.  Maurice  Doyok  (Com//^.  rend,  1910,  150,792 — 793). — • 
An  antilhrombin  is  pioduced  when  arterial  blood  is  circulated  throu^'h 
the  isolated  liver  of  a  dog.  Under  these  condition?,  the  blood  does  not 
coagulate,  and  it  inhibits  the  coagulation  of  normal  blood  in  vitro. 
Blood  withdrawn  from  the  subhepatic  veins  coagulates  only  after 
several  hours.  These  observations  appear  to  show  that  fibrin  does 
not  necessarily  undergo  destruction  in  the  liver,  but  that  fibrinogen 
has  an  hepatic  origin,  an  hypothesis  that  is  supported  by  the  fact  that 
the  latter  substance  is  absent  from  the  plasma  when  the  liver  is  excised 
or  affected  by  terious  lesions.  W.  O.  W. 

Uric  Acid  Formation.  VI.  Guido  Izar  {Ztitsch.  physioI.  Chem., 
19l(',  65,  78 — 88). — The  reappearance  of  uric. acid  after  its  destruc- 
tion, nottd  in  previous  researches,  depends  on  the  co-operation  of  an 
enzyme  which  is  present  in  the  blood  and  a  co-enzyme  which  is 
famished  by  the  liver  and  spleen,  but  which  is  absent  in  the  kidney. 
The  co-enzyme  is  thermostabile  and  soluble  in  alcohol.        W.  D.  H, 

The  Influence  of  Bile  on  Fat  Synthesis  due  to  Intestinal  and 
Pancreatic  Lipase.  Ant.  Hamsik  {Zeitsch.  physiol.  Chem.,  1910, 
65,  232 — 245). — The  addition  of  bile  accelerates  the  synthesis  of  fat 
which  is  brought  about  by  lipase  ;  this  is  due  to  the  bile  salts  and 
bile  alkalis.  W.  D.  H. 

The  Pancreas   of  the  Elephant.     Ekrique  Ferxandez  (Chem. 

Zeit.,    1910,    34,    331). — The    alcoholic    extract    of    tbe    pancreas    of 

an  elephant  was   precipitated  with  ether,  and  yielded  5%  of  pancreas 

ferment.      In   six  days,  fat  was   hydrolysed  by   the   ferment   to    the 

\tent    of    65%;    neutralisation    accelerated   the    action.       At     15^, 

0004   gram    of    the  ferment   liquefied  0*25    gram  of   starch  in   five 

I  mutes;  in  fifteen  minutes,  0*2  gram  of   starch  was  fully  converted 

Hjto  dextrin  and  dextrose  by  000025  gram  of  the  ftrment. 

Sucrose  was  but  slightly  affected,  and  maltose  remained  unchanged. 
^^  hiie  of  egg  was  rapidly  peptonised  at  40".  L,  de  K. 

The  Presence  of  Iodine  in  the  Human  Pituitary.  H.  GiDroN 
Welu  {J.  Biol.  Chem.,  1910,  7,  2o9— 262).— iodine  cannot  be 
regarded  as  a  normal  constituent  of  the  pituitary  gland.  When 
pre-seut,  as  it  sometimes  is,  in  traces,  it  is  probably  due  to  previous 
ilrng  treatment  with  iodic'es.     This  was  confirmid  by  experiment. 

^  W.  D.  H. 
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The  Pos&ible  Vicarious  Relationship  between  the  Pituitary 
and  Thyroid  Glands.  Sutherland  Simpson  and  Andrew  Hunter 
{Quart.  J.  expt.  Physiol,  1910,  3,  121 — 128). — The  normal  pituitary 
(ox  and  sheep)  contains  no  iodine ;  the  same  is  true  for  the  pituitary 
after  thyroidectomy.  If  it  is  accepted  that  the  iodine-containing 
substance  represents  the  active  principle  of  the  thyroid,  these  experi- 
ments yield  no  support  to  the  view  of  a  vicarious  relationship  between 
that  organ  and  the  pituitary.  W.  D.  H. 

Factors  Influencing  the  Processes  of  Diffusion  through 
the  Fresh  Intestinal  Membrane  of  Animals.  Ernst  Mayer- 
HOFER  and  Ernst  Pribram  (Biochem.  Zeitsch.,  1910,  24,  453 — 469). — 
The  experiments  were  carried  out  by  determining  the  rate  of  diffus^ion 
of  potassium  chloride  through  pieces  of  the  small  intestine,  comparing 
the  rates  when  the  latter  had  been  altered  in  different  ways.  The 
rates  of  diffusion  through  similar  pieces  of  intestine  of  normal 
animals,  and  those  of  animals  in  pathological  condition  were  alj-o- 
investigated.  It  was  found  that  the  permeability  was  a  function 
of  the  water-content  of  the  intestine.  Intestines  subjected  to  artificial 
imbibition  of  water  (corresponding  with  intestines  in  cases  of  acute 
enteritis)  had  an  increased  permeability ;  those,  on  the  other  hand,  ' 
which  had  been  pfirtly  dried  (corresponding  with  the  condition  of 
intestines  in  chronic  enteritis)  had  diminished  permeability.  The 
more  capable  of  imbibition  the  membrane  is,  the  more  readily  it  can 
be  converted  from  one  state  to  another.  When  a  tissue  has  once  lost 
its  power  of  imbibition  in  the  organism  (chronic  enteritis),  the 
permeability  can  only  be  altered  with  difficulty  by  artificial  means 
outside  the  organism.  S.  B.  S. 

The  Formation  of  Creatine  in  the  Muscles  at  the  Tonus 
and  in  the  Development  of  Rigidity.     C.  J.  C.  van  Hoogenhuyze 
{Proc.    K.    Akad.    Wetensch.   Amsterdam,    1910,    12,    550— 562).— The 
creatine  was  estimated  by  heating  the  tissues  with  0'1%  hydrochloric 
acid   for    half   an  hour   at   110°,   separating    the    protein,   and    then 
estimating   the  creatinine  colorimetrically   by  Folin's   method.      The 
results  indicate  the  production   of  creatine  when  the  muscles  are  in  a 
long-continued  state  of  tonus,  as  opposed  to  rapid  contraction  produced 
by   electrical    stimulus.      Iq    the    latter  case  the    author   and    other 
observers   have    generally   failed    to    notice    increased  production    of 
creatine.     The  author  has,  however,  observed  increased  production  in 
the  case  of   tonus.     This  was  produced  in  cats  by  decerebration.     The 
posterior  roots  were  cut  on  one  side,  and   left  intact  on   the  other. 
On  the   side  on  which  the  posterior  roots  were   intact,   decerebrate^ 
rigidity  was  produced,  and  an  increase  of  creatine  could  be  detectedMl 
in   the   leg  muscles,   when  compared  with   the  other  side,   when   the™' 
tonus  was  absent.     Similar  results  were  obtained  in  the  case  of  frogs, 
where  the  absence  of   tonus  was  produced  by  section  of  the  sciatic 
nerve.     By   periodic  stimulation   of    the  nerve,    however,   no  certain 
increase  of  creatine  could  be  obtained.     Increase  of  creatine  was  also 
noticed  when    muscles  were    stimulated    after   the    action  of    drug-' 
which  have  a  tonicising  influence,   such  as   veratrine,  nicotine,  and 
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calcium  chloride,  sodium  thiocyanate,  and  caffeine  citrate.  This 
increase  was  only  marked  after  excitation  of  the  muscles.  Increase 
of  creatine  was  also  observed  in  post-mortem  rigidity.  S.  B.  S. 

The  Lecithin  Content  in  the  Bone-marrow  of  Man  and 
Domestic  Animals.  A.  Bolle  {Biochem.  Zeitsch.,  1910,  24, 
179 — 190). — The  method  generally  employed  was  to  make  an  alcoholic 
extract  of  the  marrow  at  60",  and  then  a  chloroform  extract  of  the 
residue  obtained  after  evaporation  of  the  alcohol.  The  phosphorus 
was  estimated  in  the  product  thus  obtained.  It  was  found  that  the 
formation  of  the  bone-marrow  commences  in  the  foetus  of  pigs  at  the 
fourth  month,  and  in  that  of  oxen  at  the  sixth  month.  With 
increasing  age,  fat  takes  the  place  of  red  blood-corpuscles.  Lecithin 
is  a  constant  constituent  of  this  fat,  and  its  amount  increases 
with  increasing  age.  In  the  case  of  paralysed  individuals,  a  dis- 
appearance of,  or  impoverishment  of,  the  bone-marrow  in  lecithin  could 
be  ascertained.  The  analyses  confirm  in  the  main  the  results  of 
Glikin  and  Peritz.  S.  B.  S. 

Chemical  Processes  in  the  Earthworm.  III.  Anoxybiotic 
Decomposition  of  Glycogen.  Ernst  J.  Lesser  {Zeitsch.  Biol., 
1910,  53,  532—544.  Compare  Abstr.,  1909,  ii,  419).— The 
anoxybiotic  decomposition  of  glycogen  is  about  sixfold  that  which 
occurs  oxybiotically.  Glycogen  is  therefore  the  parent  substance  of 
the  carbon  dioxide  and  fatty  acids  which  originate  in  the  anoxybiotic 
state.  These  products,  however,  only  account  for  about  half  of  the 
glycogen  which  disappears ;  methane  and  hydrogen  are  not  produced 
anoxybiotically.  W.  D.  H. 

Chemical  Processes  in  the  Earthworm.  IV.  Gaseous 
Metabolism  in  the  State  of  Anoxybioeis.  Ernst  J.  Lesser 
(Zeilsch.  Biol.,  1910,  54,  1 — 17.  Compare  preceding  abstract). — The 
respiratory  exchange  was  investigated  with  an  apparatus  constructed 
on  the  Regnault-Reiset  principle.  In  anoxybiosis  during  the  first 
nine  days  of  inanition,  the  respiratory  quotient  of  the  earthworm  rises 
above  the  normal ;  the  fatty  acid  found  cannot,  therefore,  be  the  chief 
substance  which  undergoes  combustion  in  this  condition. 

W.  D.  H. 

Secretion  of  Phromnia  marginella.     David  Hooper  {J,  Asiatic 
uc.  Bengal,   1909,   5,   363—366). — The  white,    manna-like    incrusta- 
tion  deposited    by   the    "ghost-bug"   {Phr omnia    inarginella)   on  the 
leaveH  of  Elaeodendron  glaucum  is  found  to  contain  dulcitol. 

T.  A.  H. 

The  Partition  of  Nitrogen  in  Human  Milk.  A.  Frehn 
^'•'  '7i.  phyaiol.  Clievi.,  1910,  65,  256 — 280).— The  caseinogen  nitrogen 
•ed  by  investigating  the  precipitate  produced  by  acetic  acid 
'•'igel's  method)  varied  in  twenty  seven  women  between  30  and  53% 
t  the  total  nitrogen,  or  in  the  mean  43%.  The  causes  of  variation 
'e  fur  from  clear.     The  percentage  of  caseinogen  is  therefore  0'4  to 
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0*7.  The  paper  discusses  the  possibilities  of  the  various  compounds, 
.protein  and  otherwise,  in  which  the  remainder  of  the  nitrogen  is 
present.  W.  D.  H. 

The  Purine  Enzymes  in  the  Rat.  Alice  Rohde  and  Walter 
Jones  {J.  Biol.  Ghem.,  1910,  7,  237 — 248). — Rats'  urine  contains  uric 
acid,  yet  the  extracts  of  the  organs  yield  neither  adenase  or  xantho- 
oxydase.  This  may  be  due  to  the  fact  that  extracts  do  not  give  a  true 
picture  of  what  occurs  in  vitro ;  or  else  this  may,  like  the  presence  of 
hypoxanthine  in  dog's  muscle,  be  an  example  of  the  origin  of  uric 
acid  by  processes  which  do  not  involve  the  action  of  the  purine  enzymes. 
The  recent  work  of  Ascoli  and  Izar  gives  colour  to  the  second  hypothesis. 

W.  D.  H. 

Excretion  of  Sodium  Ferrocyanate  by  the  Kidney  in 
Dogs.  Nikolai  Waschetko  {Zeitsch.  Biol,  1909,  53,  128—133). 
— The  place  where  sodium  ferrocyanate  is  excreted  is  the  specific 
renal  epithelium ;  it  can  be  detected  in  the  cell  protoplasm  by  the 
Prussian-blue  reaction,  also  in  the  lumen  of  the  tubules,  in  the 
blood  vessels  and  lymph  spaces  of  the  adjacent  connective  tissue, 
and  in  the  basement  membrane  of  the  tubules.  In  the  lumen  of 
Bowman's  capsule,  no  precipitate  is  found  under  normal  conditions  ; 
when    it    is   present,    it   is    due    to    accidental  back  flow. 

W.  D.  H. 

Urobilin  Excretion.  Tsuchiya  (Chem.  Zentr.,  1910,  1,  40 ; 
from  Zeitsch.  expt.  Path.  Tker.,  1909,  7,  263— 278).— Urobilin  was 
estimated  in  the  urine  of  dogs  with  a  biliary  fistula,  and  in  women 
during  the  menstrual  period.  The  excretion  is  small  during  starva- 
tion, and  increases  during  menstruation,  both  in  starvation  and 
in  normal  individuals.  The  results  indicate  a  parenteral  origin  of 
urobilin.  The  latter  was  estimated  in  a  Martens  spectrophoto- 
meter after  the  separation  of  the  uric  acid  and  haematoporphyrin  by 
means  of  barium  hydroxide  and  barium  chloride  solutions ;  from 
such  solutions  freed  from  uric  acid  and  haematoporphyrin,  it  was 
precipitated  by  ammonium  sulphate  (after  removing  excess  of  barium), 
and  dissolved  in  one  part  of  ether  and  two  parts  of  alcohol. 

S.  B.  S. 

Trypsinogen  and  Trypsin  in  Urine.  E.  Graf  von  Schoenborn 
{Zeitsch.  Biol.,  1910,  53,  386 — 428). — Trypsin  occurs  in  urine  seldom, 
and  then  only  in  minimal  quantity  ;  trypsinogen,  however,  is  found 
in  dog's  urine,  and  can  be  activated  by  kinase ;  its  amount  is  increased 
by  a  meat  diet,  and  also  in  inanition  ;  in  the  latter  condition,  trypsin 
may  be  present  also.  A  substance  is  also  present  which  resists 
boiling,  and  which  increases  the  action  of  trypsin.  In  several  patho- 
logical human  urines,  a  strong  antitryptic  action  can  be  demonstrated. ' 

W.  D.  H. 

Colloids  in  Urine.     II.     Relationship  between  Colloids  and 
Solubility   of    Uric  Acid   and   Urates.     L.    Lichtwitz  {Zeitscli.\ —. 
physiol.  Chem.,  1910,  64,  144—157.     Compare  Abstr.,  1909,  ii,  750  .ij 
Menz,  ibid.,  i,  343). — Urine   contains  colloids  of  the  type  of  gelatin 
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namely,  colloids  which  are  shown  by  the  ultra-microscope  to  become 
more  finely-divided  with  rise  of  temperature.  The  solubility  of  uric 
acid  and  uratps  in  urine  depends  on  (a)  temperature,  (b)  concentration 
of  hydrions  (Henderson  and  Spirn,  Abstr.,  1909,  ii,  165),  (c)  amount 
of  colloids,  and  {d)  state  of  division  of  the  colloid.  Under  specific 
conditions,  it  can  be  shown  that  a  quantitative  relationship  exists 
between  the  solubility  of  uric  acid  and  the  condition  of  the  colloid. 
Urines  which  contain  precipitated  uric  acid  and  urates  become  clear 
when  boiled,  but  not  when  heated  at  40 — 50°.  In  a  few  cases,  the 
uric  acid  is  precipitated  again  immediately  the  solution  cools,  and  in 
such  cases  the  protecting  action  of  the  urine  on  gold  solutions  is  the 
same  before  and  after  boiling.  In  the  majority  of  cases  the 
precipitate  of  uric  acid  appears  very  slowly  when  the  solution  is 
cold.  This  is  due  to  the  fine  state  of  division  of  the  colloid  produced 
by  boiling,  and  it  is  found  that  in  such  cases  the  boiled  urine  has  a 
much  more  pronounced  protective  action  on  gold  solutions  thaa 
unboiled  urine. 

In  normal  urine  the  whole  of  the  uric  acid  is  present  in  the  form  of 
a  true  solution.  J.  J.  S. 

Duodenal  Diabetes.  E.  Tscherniachowski  {Zeitsch.  Biol.,  1909, 
53,  1 — 11). — Pfliiger  believed  that  pancreatic  diabetes  was  really  of 
nervous  origin,  and  stated  that  removal  of  the  duodenum  produced  the 
same  result.  The  present  experiments  on  dogs  do  not  conBrm  this 
view.  There  is,  however,  a  temporary  glycosuria,  and  this  follows 
not  only  resection  of  the  duodenum,  but  also  of  other  parts  of  the 
small  intestine,  or  division  of  the  mesentery.  W.  D.  H. 

The  Physiological  Behaviour  of  Radium  Emanations. 
Anna  Laska  [Biochem.  Zeitsch.,  1910,24,  357 — 362). — The  emanations 
introduced  into  the  blood-stream  are  rapidly  eliminated  in  the 
expired  air.  Emanations  introduced  per  os  slowly  and  gradually 
diffuse  into  the  blood,  and  also  leave  the  organism  in  the  expired  air. 
During  inhalation  of  emanations,  the  latter  enter  into  the  circulation 
as  long  as  the  inhalation  is  continued.  The  faeces  show  radioactivity 
only  when  the  emanations  are  introduced  in  solid  form.  No  particular 
affinity  of  the  emanations  for  any  particular  organ  could  be  detected. 
The  results  are  arrived  at  as  a  result  of  experiments  on  the  human 
Bobject  and  on  animals.  S.  B.  S. 

The  Action    of    Potassium    Bromate.     Karl   G.   Santesson 

{Arcfi.  Fisiol.,   1909,7,  541 — 556). — Certain  commercial    samples  of 

pota.S8ium   chlorate  contain  the   bromate  as  an  impurity.     For   this 

I  reason  an  investigation    was  made   of  the  pharmacological  action  of 

I  the  bromate.     It  was  found  to  be  two  and  a-half  times  more  toxic  than 

j  the  chlorate  when  tested  on  frogs  ;  both  salts  paralyse  both  the  heart  and 

I  the  central  nervous  system.     On  the  isolated  frog's  heart,  the  chlorate 

I  acts  more  powerfully  than  the  bromate ;  the  more  intensive  action  of 

(  toe  latter  on  the  whole  animal  is  due  therefore  to  the  action  on  the 

I  antral    nervous  system.     Both  salts  dilate  the  heart,  and  diminish 

th  the  volume  and  frequency  of  the  pulse.     On  rabbits  the  bromat« 
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acts,  also,  more  toxically  than  the  chlorate.  This  is  not  due  to  the 
action  on  the  blood,  and  scarcely  any  change  can  be  noticed  in  it  in 
the  case  of  rabbits.  The  bromate  produces,  however,  violent  diarrhoea 
and  wasting,  and  when  injected  intravenously  in  large  doses  it  causes 
dyspnoea  and  convulsions.  A  mixture  of  5 — 15%  bromate  with 
chlorate  causes  in  the  case  of  rabbits  hardly  any  effect.  The  action 
of  the  catalase  (peroxydase)  of  the  frog's  muscle  on  hydrogen  peroxide 
is  inhibited  by  both  the  chlorate  and  the  bromate,  the  former  salt 
having  a  more  powerful  action  in  this  respect ;  acting  noticeably  even  in 
a  dilution  of  0-00074%  S.  B.  S. 

Behaviour  of  Hypophosphites  in  the  Organism.  Aldo  Patta 
(Arch.  Farm,  sjjer.  Sci.,  1909,  8,  reprint  10  pp.). — Phosphates  and  phos- 
phites administered  to  an  animal  reappear  in  the  urine  as  phosphates 
almost  quantitatively.  When  sodium  hypophosphite  is  injected,  how- 
ever, a  varying  portion  of  it  is  eliminated  unchanged,  but  the  amount 
of  phosphate  in  the  urine  is  not  increased.  With' large  doses  (2  grams) 
one  half  escapes  oxidation,  whilst  when  smaller  doses  (06  gram)  are 
employed,  the  proportion  eliminated  is  about  one-sixth.  Twenty-four 
hours  after  the  administration,  no  hypophosphite,  or  at  most  only  a 
trace,  is  to  be  found  in  the  urine. 

The  determination  of  the  hypophosphite  is  effected  as  follows.  The 
urine  is  acidified  with  acetic  acid,  and  the  phosphate  precipitated  with 
uranium  acetate.  One  half  of  the  filtered  liquid  is  acidifled  with 
hydrochloric  acid,  treated  with  an  excess  of  mercuric  chloride,  and  the 
precipitate  of  mercurous  chloride  is  weighed.  The  other  half  is 
oxidised  with  nitric  acid,  and  determined  as  phosphate,         R.  V.  S. 

The  Behaviour  of  Organic  Arsenic  Preparations  in  the 
Human  Body.  Theophile  Fischer  and  J.  Hoppe  {Chem.  Zentr., 
1910,  i,  44  ;  from  Miinch.  med.  Woch.,  1909,  56, 1459— 1461).— Atoxyl 
and  arsacetin  are  eliminated  in  the  urine  more  rapidly  and  completely 
than  arsenopbenylglycine  ;  by  repeated  administration  of  the  latter 
drug,  the  rate  of  arsenic  elimination  is  diminished  ;  it  is  also  eliminated 
to  a  larger  extent  in  the  intestine  than  is  the  case  with  the  two  other 
drugs.  The  arsenic  in  this  case  goes  more  into  the  blood,  and  shows  a 
marked  avidity  for  the  lecithin.  S.  B.  S. 

Physiological  Behaviour  of  Iminoallantoin  and  of  Uroxanic 
Acifi.  Tadasu  Saiki  {J.  Biol.  Chevi.,  1910,  7,  263— 265).— When 
iminoallantoin  (Denicke,  Abstr.,  1906,  i,  938)  is  introduced  parenter- 
ally  into  rabbits,  toxic  symptoms  are  not  observed,  and  the  purine 
contents  of  the  urine  do  not  increase ;  unaltered  iminoallantoin  is 
found  in  the  urine,  and  a  considerable  increase  in  the  amount  of  oxalic 
acid  is  noticeable. 

When  sodium  uroxanate  is  used,  somewhat  similar  results  are 
observed,  J.  J.  y. 

Comparative  Physiological  Power  of  Chloroform,  Alcohol, 
and  Ether,  Measured  by  their  Eflfects  on  Arterial  Blood- 
Pressure,  Augustus  D.  Waller  and  W.  Legge  Symes  (Quart.  J. 
expt.   Physiol.,   1910,  3,   115 — 120),— The  relative  narcotic  power  of 
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these  drugs,  as  judged  by  their  effects  on  lowering  blood-pressure, 
works  out  about  the  same  as  those  indicated  by  previous  experiments 
on  frog's  muscle  (Abstr.,  1909,  ii,  75),  namely,  the  molecule  of  chloro- 
form is  one  hundred  to  one  hundred  and  ten  times  as  powerful  as  that 
of  ethyl  alcohol,  and  thirteen  times  as  powerful  as  that  of  ether. 

W.  D.  H. 

Behaviour  of  lodoso-,  lodoxy-,  and  lodonium-compounds 
in  the  Animal  Organism.  I.  Behaviour  of  lodosobenzene. 
EicCARDO  LuzzATTO  and  G.  Satta  {Arch.  Farm.  sper.  Set.,  1909, 
8,  reprint  29  pp.)- — From  experiments  with  dogs  and  rabbits, 
the  authors  find  that  iodosobenzene  is  a  fairly  toxic  substance,  the 
fatal  dose  being  0*15 — 0*20  gram  per  kilo,  of  body-weight.  The 
toxicity  seems  to  be  due  to  the  substance  itself,  rather  than  to  its 
probable  decomposition  product,  iodobenzene.  No  iodosobenzene  ia 
eliminated  unchanged,  but  the  urine  contains  both  organic  and  in- 
organic iodine.  It  is  probable  that  iodophenylmercapturic  acid  is  the 
iodine  derivative  present  in  greatest  amount,  and  this  would  indicate 
that  the  substance  is  reduced  in  the  organism  to  iodobenzene.  In  the 
case  of  a  rabbit  to  which  small  quantities  of  iodosobenzene  had  been 
administered  for  eight  days,  the  distribution  of  iodine  was  found  to  be 
as  follows  :  thyroid  gland,  0'39%  (of  fresh  substance)  ;  blood  serum, 
0-05  gram  per  100  c.c.  ;  kidney,  0-244%;  liver,  0142%  ;  lung,  0-070%  ; 
muscles,  0-058%  (of  dry  substance  in  each  case).  Traces  were  found 
in  the  submaxillary  gland,  f-pleen,  ovary,  and  blood  coagulum.  None 
was  found  in  the  peritoneal  fat  or  in  the  brain,  so  that  the  substance 
(which  is  insoluble  in  lipoids)  does  not  localise  itself  in  the  brain.  The 
toxic  effect  is,  howeyer,  due  to  action  on  the  central  nervous  system. 
Experiments  with  frogs  did  not  reveal  any  curare-like  action. 

K.  V.  S. 

Degradation  of  Di-iodotyrosine  in  the  Animal  Organism. 
OLK  Oswald  {Zeitsch.  physiol.  Chern.,  1910,  65,  141 — 156.  Compare 
Abstr.,  1909,  ii,  1041). — Di-iodotyrosine,  when  administered  to  rabbits, 
gives  up  40 — 45%  of  the  iodine  in  the  inorganic  form.  About  7% 
remains  unaltered,  the  balance  being  recovered  in  the  form  of  an  organic 
acid  crystallising  in  needles,  m.  p.  75*^,  and  soluble  in  alcohol  and 
acttone ;  also  a  similar  acid,  m.  p.  95°  ;  further,  a  substance  soluble  in 
ether,  which  readily  decomposes,  and  lastly,  an  acid,  crystallising  in 
colourless  plates,  which  is  unstable  towards  light,  and  pot^sibly 
represents  a  phenolic  compound  containing  iodine  in  the  nucleus. 

E.  F.  A. 

The  Action  of  Tetrahydro-^-naphthylamine  on  the  Body- 
temperature  andj  Circulation.  G.  P.  Sacharokf  (Chem.  Zentr., 
1»10,  1,  42;  from  Zeitsch.  expt.  Path.  Ther.,  1909,  7,  224—241).— 
When  the  animals  (rabbits)  are  not  bound  down  or  under  morphine, 
the  drug  causes  a  marked  increase  of  temperature  by  direct  stimulation 
of  the  heat  centre,  and  a  diminished  loss  of  heat,  due  to  spasms  of  the 
cutaneous  vessels.  The  increase  of  arterial  pressure  is  due  to 
contraction  of  the  peripheral  vessels.  S.  B.  S. 
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The  Influence  of  Strophanthine,  Adrenaline,  and  Muscarine 
on  the  Electro-cardiogram.  H.  Straub  {Zeitsch.  Biol.,  1909,  53, 
106 — 122). — The  electro-cardiogram  was  obtained  from  the  exposed 
hearts  of  narcotised  cats  and  rabbits  by  the  string  galvanometer,  and 
the  changes  produced  by  the  three  drugs  mentioned  were  registered. 
These  are  irregular  and  difficult  to  interpret.  W.  D.  H. 

The  Physiological  Action  of  Tartaric  Acids.  Laszlo  Karczag 
{Zeitsch.  Biol.,  1909,  53,  218—231). — The  four  isomeric  tartaric  acids 
were  examined  by  intravenous  injection  for  their  effect  on  the  cardio- 
inhibitory  and  vaso-motor  centres ;  they  were  also  tested  on  the 
isolated  cardiac  auricle  and  ventricle.  In  the  former  case  the  c?-acid 
is  least,  and  the  /-acid  most  active ;  the  r-  and  i-acids  are  intermediate. 
On  the  isolated  ventricle  the  i-acid  is  least  active.  W.  D.  H. 

Action  of  Yohimbine  on  the  Heart,  with  Special  Reference 
to  Toxic  Heart-block,  John  Tait  {Quart.  J.  ecrpt.  Physiol.,  1910, 
3,  185 — 208). — Yohimbine  does  not  affect  the  AjS  ratio,  where  A  is 
the  duration  of  the  absolutely  refractory  phase,  and  S  the  time 
of  systole.  In  sufficient  concentration,  ic  greatly  prolongs  the 
relatively  refractory  phase ;  it  depresses  the  irritability  of  the 
tissue  to  stimulation,  and  it  readily  fatigues  the  conducting  mechanism, 
but  does  not  depress  contractility.  Irritability  and  conductivity 
are,  as  in  nerve,  essentially  the  same  property,  and  toxic  heart-block 
is  due  to  a  depressing  action  on  the  excito-couducting  mechanism. 

W.  D.  H. 

Toxicity  of  Elemental  Arsenic.  Lecoq  {Compt.  rend.,  1910, 
150,  887—888.  Compare  this  vol.,  ii,  406).— Pure  colloidal 
arsenic  is  much  less  toxic  to  animals  than  arsenious  oxide. 

W.  0.  w. 

Toxic  Action  of  Isomeric  Butyric  and  Hydroxybutyric 
Acids  on  Prog's  Muscles  and  Nerves.  LAszlo  Karczag  {Zeitsch. 
Biol.,  1909,  53,  93 — 105). — On  normal  and  curarised  frog's  muscle, 
the  toxicity  of  butyric  and  z'sobutyric  acids  is  about  equal;  a-hydroxy- 
butyric  acid  is,  however,  more  poisonous  than  a-hydroxyt'sobutyric 
acid,  and  this  more  so  than  j8-hydroxybutyric  acid.  The  position  of 
the  hydroxyl  in  the  molecule  also  makes  a  difference,  the  toxicity 
diminishing  the  further  the  hydroxyl  is  from  the  carboxyl  ;  this  is 
illustrated  by  the  relative  activities  of  a-  and  /8-hydroxybutyric  acids. 
Increase  in  the  number  of  hydroxyl  groups  increases  the  poisonous 
action ;  thus  /3y-dihydroxybut}^ric  acid  is  more  poisonous  than  the 
^-hydroxy-acid. 

On  the  muscle-nerve  preparations,  butyric  and  ^-hydroxybutyric 
acids  in  one  case,  and  the  isobutyric  and  a-hydroxybutyric  acids  in 
another,  act  in  the  reverse  way  to  that  in  which  they  act  on  muscle. 
The  acids  are  more  poisonous,  and  act  more  rapidly  on  the  end-plates, 
than  the  hydroxy-acids ;  otherwise  the  results  are  parallel. 

W.  D.  H. 
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Tolylenediamine  Poisoning.  Georg  Joannovics  and  Ebnst 
P.  Pick  {Chem.  Zentr.,  1910,  i,  43;  from  Zeitsch.  expt.  Path.  Ther., 
1909,  17,  185 — 214). — Tolylenediamine  does  not  act  h?emolytically  in 
vitro.  It  can  be  made  to  act  in  vivo  either  as  an  acute  or  chronic 
poison,  acting  in  the  latter  case  for  several  weeks.  The  methyl- 
alcoholic  extract  of  the  liver  in  acute  cases  furnishes  a  powerful 
hsemolysin,  which,  although  not  oleic  acid  (it  having  a  lower  iodine 
number),  is  allied  to  the  fatty  acids.  In  chronic  cases  of  poisoning 
this  haemolysin  is  pelded  only  in  small  quantities,  being  apparently 
attached  to  the  blood-corpuscles.  In  chronic  cases  of  poisoning,  the 
haemolysis  is  accompanied  by  fatty  degeneration  of  the  liver.  The 
time  of  onset  and  extent  of  the  latter  is  inhibited  by  removal  of  the 
spleen.  The  authors  give  details  of  the  method  for  the  preparation  of 
the  haemolysin.  S.  B.  S. 
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Semi-Specific  Chemical  Disinfectants.  Heinrich  Bechhold 
{Zdisch.  liyg.  Infektionskrankheiten,  1909,  64,  113 — 142). — A.  detailed 
account  of  experiments  on  the  germicidal  power  of  a  large  number 
of  compounds ;  their  relative  action  in  various  concentrations,  at 
different  temperatures,  and  periods  of  time  on  commonly  ©ecurring 
pathogenic  organisms  in  broth  cultures.  Tabulated  results  are  given 
for  the  halogen  derivatives  of  ^-naphthol  and  naphtholsulphonic 
acids. 

7Vi6ra7no-p-c?i-(>-cre«o^,  colourless  aggregates,  m.  p.  162°,  was  prepared 
and  compared  with  other  similar  compounds. 

Tribromo-)3-naphthol  was  found  to  exert  its  maximum  germicidal 
power  with  B.  streptococcus,  B.  staphi/lococcus,  and  the  diphtheria 
bacillus,  whilst  dibromo-yS-naphthol  reacted  similarly  with  B.  coli. 
A  bromine  atom  was  found  to  impart  greater  germicidal  power  than 
did  a  similarly  placed  sulphonic  group.  F.  M.  G.  M. 

The  Biological  Absorption  of  Methane,  and  the  Distribution 
of  Kaserer  and  Sohngen's  Organism  in  Soils,  Manure,  etc. 
Italo  GiGLiOLi  and  GiULio  Masoni  {Staz.  sj^>erim.  agrar.  ital.,  1909,  42, 
589—608). — The  authors  confirm  Kaserer  and  Sohngen's  observations 
a«  to  the  presence  of  methane-destroying  organisms,  which  action  they 
state  irt  of  biological  nature,  and  independent  of  ferments.  Light  has 
no  influence  on  the  absorption,  the  optimal  temperature  of  which  is 
about  30^,  but  which  varies  slightly  with  different  organisms.  The 
upper  layers  of  the  soil  are  poorer  in  the  organisms  than  the  lower 
layers.  S.  B.  S. 

Experiments  on  Ammonia  and  Nitrate  Formation  in 
Soils.  Jacob  G.  Lipman  and  Percy  E.  Brown  {C»ntr.  Bakt.  Par., 
1910,  ii,  26,  590 — 632). — Addition  of  dextrose  to  soil  resulted  in  an 
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enormous  increase  in  the  number  of  bacteria  present,  whilst  sodium 
citrate  caused  a  still  greater  increase.  Subsequently,  there  was  a  great 
reduction  of  the  numbers  of  bacteria  in  all  the  soils  ;  the  numbers  in  the 
treated  soils,  however,  remained  in  excess  of  the  numbers  in  untreated 
soil. 

Experiments  in  which  sterilised  soil  containing  peptone,  dried  blood, 
and  cotton-seed  meal  respectively,  both  without  and  with  dextrose,  were 
innoculated  with  B.  mycoides  showed  in  every  case  considerable 
production  of  ammonia.  Addition  of  dextrose  to  peptone  decreased 
the  amount  of  ammonia  produced,  whilst  in  the  case  of  dried  blood, 
ammonification  was  greatly  increased  by  addition  of  dextrose.  With 
cotton-seed  meal,  addition  of  dextrose  had  very  little  effect. 

Ammonification  and  nitrification  experiments  are  described,  in 
which  the  various  substances  were  mixed  with  soil  (100  grams)  and 
the  ammonia  and  nitrates  determined  after  six  days  and  four  weeks 
respectively.  The  substances  employed  were  :  (1)  ammonium  sulphate; 
(2)  calcium  cyanamide ;  (3)  dried  blood  ;  (4)  fish ;  (5)  cotton-seed 
meal ;  (6)  bone-meal ;  (7)  fresh  cow  manure  (solid  and  liquid) ;  (8) 
fresh  cow  manure  (solid);  (9)  leached  cow  manure,  and  (10)  horse 
manure.  The  following  percentages  of  nitrogen  as  (a)  ammonium 
and  {b)  nitric  acid  were  found  : 
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16-7 

47-2 

5-0 

16-7 

32-6 
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11-6 

71 

(&)    78-5 

52-6 

26-1 

26-2 

30-6 

12-3 

12-7 

9-5 

4-5 

8-8 

Addition  of  sodium  nitrate  (0*2  gram)  to  soil  (100  grams)  resulted 
in  increased  accumulation  of  nitrates  followed  by  a  decrease.  Subse- 
quently there  was  a  further  increase,  and  at  the  end  of  eight  weeks 
the  increased  accumulation  was  about  13  mg.  per  100  grams.  With 
0"6  gram  of  sodium  nitrate  the  increase  was  still  greater. 

N.  H.  J.  M. 

The  Co-operation  of  Micro-organisms  in  the  Utilisation 
of  the  Insoluble  Phosphates  of  the  Soil  (II)  by  Higher 
Plants.  Sante  de  Grazia  {Chem.  Zentr.,  1910,  i,  294;  hom  Arch. 
Farm,  sperim.,  19U9,  42,  589 — 606). — The  authors  show  that  factors 
other  than  micro-organisms  play  a  part  in  making  soluble  the  insoluble 
phosphates  of  the  soil.  The  addition  of  chloroform  to  a  culture,  in 
order  that  only  the  ferment  actions  should  be  brought  into  play, 
causes  diminished  acidity  of  the  culture  (200  c.c.  of  water,  10%  of 
dextrose,  5%  of  dried  turf  and  calcium  phosphate).  In  spite  of  this, 
the  amount  of  dissolved  phosphate  is  inci^eased.  The  fact  is  explained 
on  the  assumption  of  enzyme  activity,  which  hydrolyses  the  normal 
phosphate  into  the  mono-  and  dicalcium  salt  and  calcium  hydroxide; 
the  latter  neutralises  part  of  the  acid  of  the  culture  medium. 

S.  B.  S. 

Decomposition  of  Cyanamide  by  Fungi.  H.  Kappen  (Centr. 
Bakt.  Par.,  1910,  ii,  26,  633— 6 43). --Experiments  with  various  fungi 
showed  that  five  have  the  power  of  decomposing  dilute  solutions  of 
cyanamide.     Two  of  the  fungi  decompose  02%  solutions,  whilst  the 
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other  three  fail  to  grow  in  s-olutions  containing  only  0"1%.  The 
decomposition  of  cyanamide  takes  place  in  solutions  containing  very 
small  amounts  of  organic  matter.  In  the  case  of  three  of  the  fungi, 
the  first  product  of  decomposition  is  urea,  and  this  is  more  or  less 
converted  into  ammonia. 

Tbe  fungi  which  decompose  cyanamide  are  unable  to  utilise  dicyano- 
diamide  as  source  of  nitrogen.  N.  H.  J.  M. 


Hydrolysis  of  Racemic  Amino-acids  by  Fung^.  Hans 
Pringsheim  {Zeitsch.  physiol.  Chem.,  1910,  65,  96 — 109). — The  study 
of  the  growth  of  a  variety  of  mould  fungi  on  racemic  leucine  and 
glutamic  acid  solutions  shows  that  both  optically  active  components  are 
attacked.  In  about  one  half  the  cases  studied,  the  attack  was 
symmetrical ;  in  the  remainder  one  isomeride  was  preferentially 
attacked.  In  all  cases  this  was  the  naturally-occurring  form,  and  in 
no  instance  was  d-leucine  selected  even  by  moulds  obtained  by 
exposure  of  ^alanine  or  ^-alanine  and  dextrose  solutions  to  the 
atmosphere.  It  is  probable  that  there  are  no  micro-organisms  which 
preferentially  select  the  antipodes  of  the  natural  amino-acids. 

The  presence  of  dextrose  as  an  alternative  source  of  carbon 
favours,  as  a  rule,  selective  attack.  Leucine  is  an  excellent  source  of 
both  carbon  and  nitrogen  for  a  variety  of  fungi  ;  ^glutamic  acid 
serves  as  a  very  suitable  pabulum  for  Aspergillits  niger.         E.  F.  A. 

Detection  of  Intracellular  Ferments.  Emil  Abderualden  and 
Hans  Pringsheim  (Zeitsch.  physiol.  Chem.,  1910,  65,  180 — 184). — The 
pressed  juices  of  funyi,  prepared  by  the  Buchner  method,  are  in  many 
cases  unable  to  effect  hydrolysis  of  the  polypeptides  which  are 
hydrolysed  by  the  mycelium  of  the  fungus.  In  such  cases  tbe 
pressed  cake  of  tissue  and  kieselguhr  is  usually  able  to  hydrolyse 
silk  peptone  solution,  and  it  is  advisable  always  to  test  the  enzymic 
activity  of  both  juice  and  residue. 

cfMlieucylglycine  was  only  hydrolysed  by  Aspergillus  Wentii,  Fusarium 
vannftctum,  and  Sderoiinia  sclerotiorum  out  of  fourteen  varieties  of 
mould  fun»i  tested ;  these  were  mostly  unable  to  hydrolyse  glycyl- 
/-tyrosine,  but  attacked  silk  peptone.  E.  F.  A. 

Action  of  Arsenates  on  the  Growth  of  Algae.  Joseph 
CoukRK{Bied.  Zentr.,  1910,  39,  212  ;  from  Bui.  Soc.  hot.  France,  1909, 
60,  147 — 151). — Experiments  in  which  Stichococeus  Jlaccidus  and 
SpiTogyra  crassa  were  gradually  supplied  with  potassium  ar.«enat«  in 
the  place  of  phoephate  showed  that  the  arsenate  wag  assimilated,,  and 
tbe  conclusion  is  drawn  that  potassium  arsenate,  in  suitably  increasing 
amouDts,  can  be  substituted  for  phosphorus  as  a  nutrient.  Stichococcus 
Mi  much  better  able  than  Spirogyra  to  resist  the  action  of  different 
solutions,  and  in  the  ex[)eriment  referred  to,  assimilated  ranch  more 
of  the  arsenate. 

Previous  experiments  with  Oedogonium  eapiUare  gave  negative 
^"^te.  N.  H.  J.  M. 
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Circumstances  Favouring  the  Formation  and  Destruction 
of  Acetaldehyde  in  Alcoholic  Media.     J.  Augustk  Trillat  and 

Benjamin   Sauton   {Bull.    Soc.  chim.,   1910,    [iv],  7,    244 — 249). A. 

resume  of  work  already  published  (Absfcr.,  1908,  ii,  615,  722  ;  1909, 
ii,  429,  606,  607;  this  vol.,  ii,  232).  W.  O.  W. 

The  Content  in  Organic  Phosphorus  and  the  Relationship 
between  Amide  Nitrogen  and  the  other  Nitrogenous  Forms 
(excluding  Protein  Nitrogen)  in  Ripe  Seeds.  A.  Parrozzani 
{Chem.  Zp.ntr.,  1910,  i,  545  ;  from  Staz.  sperm,  agrar.  ital.,  1909,  42, 
890 — 901). — The  author  estimated  total  nitrogen,  protein  nitrogen, 
amide  nitrogen,  amino-acid  nitrogen,  as  well  as  total  phosphorus, 
phosphoric  acid,  and  nuclein  and  lecithin  phosphorus.  He  believes 
that  constant  relationship  exists  between  the  amount  of  organic 
phosphorus  and  the  ratio  of  the  amide  nitrogen  to  the  other  forms  of 
nitrogen.  S.  B.  S. 

Influence    of    Phosphates    on    the   Respiration   of    Plants. 

N.  N.  Ivanoff  (Bull.  Acad.  Sci.  St.  Petersbourg,  1910,  303—318*).— 
The  author's  measurements  of  the  amounts  of  carbon  dioxide  evolved 
by  wheat  embryos  and  etiolated  bean  shoots  of  ten  to  twelve  days' 
growth  in  presence  or  in  absence  of  varying  proportions  of  disodium 
hydrogen  phosphate  (or  potassium  dihydrogen  phosphate)  lead  to  the 
following  conclusions.  The  respiration  of  the  living  shoots  is  not 
stimulated  by  1 — 2%  of  disodium  hydrogen  phosphate.  In  the  case  of 
dead  (frozen)  shoots,  respiration  is  increased  to  the  extent  of  27%  by 
1%,  and  of  62%  by  2%  of  the  phosphate.  The  increase  in  the  amount  of 
carbon  dioxide  liberated  in  the  latter  case  takes  place  at  the  expense 
of  the  primary  anaerobic  process,  as  it  also  occurs  in  a  current  of 
hydrogen  ;  the  phosphate  has  no  influence  on  the  evolution  of  carbon 
dioxide  by  the  secondary  oxidising  process.  The  increased  develop- 
ment of  carbon  dioxide  cannot  be  regarded  as  due  to  an  irritant  action 
of  the  phosphate,  since  it  is  observed  with  the  dead  material. 

T.  H.  P. 

Action  of  Poisons  on  the  Respiration  of  Plants.  Theoretical 
Part.  Wladimir  I.  Palladin  (Bull.  Acad.  Sci.  St.  Petersbourg,  1910, 
[vi],  4,  401 — 421). — The  author  discusses  the  literature  on  this 
question  and  draws  the  following  conclusions. 

The  intense  stimulation  of  the  respiration  of  living  plants  pro- 
duced by  poisonous  substances  discontinues  when  the  plant  dies. 
This  stimulation  is  not  a  result  of  the  direct  action  of  the  poison  on 
the  respiratory  enzymes.  The  living  organism  may  resist  the  injurious 
influence  of  the  poison  on  respiration  and  enzyme  action,  but  dead 
plants  are  incapable  of  doing  so.  The  marked  stimulation  of  respira- 
tion by  quinine  is  not  accompanied  by  increase  in  the  quantity  of 
peroxydase  present.  The  injurious  effect  of  urethane  on  respiration  is 
accompanied  by  diminution  of  the  amount  of  peroxydase,  but  the 
destruction  of  peroxydase  occurs  only  after,  or  at  the  time  of,  death. 
For  the  stimulation  of  the  respiration  of  living  plants  by  poisonous 
substances,  the  presence  of  oxygen  is  necessary.     When  plants  with 

*  and  Biochem.  Zeitsch.,  1910,  25,  171—186. 
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stimulated  respiration  are  placed  in  an  atmosphere  deprived  of  oxygen, 
the  increased  development  of  carbon  dioxide  continues  for  some  time, 
but  subsequently  poisoning  by  the  poison  intervenes,  and  a  consider- 
able fall  in  the  quantity  of  carbon  dioxide  evolved.  Living  plants, 
which  ai-e  first  placed  in  an  oxygen-free  atmosphere  and  then  subjected 
to  the  action  of  a  poison,  are  not  in  a  condition  to  exhibit  increased 
energy  of  respiration,  but  suffer  poisoning.  The  stimulation  of  the 
respiration  of  living  plants  by  a  poison  is  one  of  the  signs  of  the 
resistance  of  the  plant  to  the  poison ;  the  success  of  this  resistance 
requires  favourable  conditions,  such  as  a  medium  temperature  and 
presence  of  oxygen. 

Poisons  act  on  the  protoplasm,  and,  as  a  result  of  this  action  in  the 
living  plant,  a  whole  series  of  reactions  take  place  in  the  living  plant, 
and  may  ultimately  produce  either  intensification  or  weakening  of  the 
respiration.  The  action  of  a  poison  on  the  respiration  of  living  plants 
is  hence  indirect,  direct  action  being  possible  only  with  dead  plants. 
The  poison  acts  not  as  a  catalyst  or  lubricant,  but  as  a  disengaging 
hook.  Stimulation  of  respiration  by  poisons  depends  on  increased 
transformation  of  respiratory  pro-enzyme  into  enzyme.  T.  H.  P. 

Fermentative  Ammonia  Cleavage  in  Higher  Plants.  Alex- 
ander KiESEL  {Zeitsch.  physiol.  Chem.,  1910,  65,  283 — 284.  Compare 
Abstr.,  1909,  ii,  694). — Polemical.  A  reply  to  Butkewitsch  (Abstr., 
1909,  ii,  1046).  W.  D.  H. 

The  Changes  Taking  Place  in  the  Composition  of  Fruits 
which  Ripen  after  being  Gathered.  Richard  Otto  and  W.  D. 
KooPKR  {Zeitsch.  Xahr.  Genussyn.,  1910,  19,  328 — 330.  Compare  this 
vol.,  ii,  233). — When  medlars  (Jfespilus  geiinanica)  were  frozen  and 
then  kept  for  eight  days,  considerable  changes  took  place  in  th«  com- 
position of  the  fruit.  The  invert  sugar  decreased  from  41  "1.3%  to 
37"47%;  the  total  acidity  (as  malic  acid)  from  4"36%  to  3*50,  and  the 
nitrogen  from  3'08%  to  2*68  per  cent,  all  these  figures  being  calculated 
on  the  dry  substance.  In  the  case  of  Japanese  quinces  {Cydonia 
■  ^aponica)  kept  for  a  similar  period,  the  sucrose  (amounting  to  2  0%) 
iisappeared  entirely,  whilst  the  invert  sugar  decreased  from  14"91% 
to  11-45%;  the  total  acidity  (as  malic  acid)  decreased  from  24'il% 
to  21  76%,  and  the  tannin  from  382%  to  323%,  calculited  on  tlie 
<lry  substauce.  After  being  kept  for  a  further  eleven  days,  the 
invert  sugar  was  reduced  to  760%,  the  acidity  to  1271%,  and  the 
linoin  to  1  84%.  W.  P.  S. 

Amount  of  Acid  in,  and  Resistance  to  Acids  of.  Different 
Roote.  Keijiro  Aso  (F/oi-a,  1910,  100,  311—316.  Compare 
Maxwell,  Landw.  Versuchs-Stat.,  1898,  50,  325).— The  results  of  water- 
culture  experiments  with  various  plants  showed  that  spinach,  mustard, 
and  peas  were  greatly  injured  by  0*01%  citric  acid  solutions,  and  that 
the  injurious  action  is  somewhat  slower  in  the  case  of  lupins,  barley, 
oats,  and  potatoes 

The  relative  acidity  of  the  different  roots  was  determined  indirectly 
hy  means  of  0'1%  solutions  of  sodium  nitrite,  the  injurious  action  of 
which  largely  depends  on  the  amount  of  acid  in  the  root  hairs.     The 
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results  indicate  that  the  plants  which  show  the  greatest  root  acidity 
are  those  which  were  best  able  to  resist  the  action  of  dilute  citric  acid. 

N.  H.  J.  M. 

Preparation  of  Aqueous  Soluble  Compounds  from  the 
Leaves  of  "White  Birch  Trees  ("  Betula  alba ").  Georg  R. 
Geasser  and  Karl  Purkert  (D.R.-P.  217559). — When  the  dried 
leaves  of  the  white  birch  [Betula  alba)  are  extracted  with  alcohol,  a 
rpsin  acid,  ^iQ^^>j(fy^,  is  obtained  ;  this  when  treated  with  alcoholic 
alkali  yields  a  phenolic  acid,  C33Hg502'CgH3(OH)'C02H,  the  alkali  salt 
of  which  when  treated  with  carbon  dioxide  furnishes  the  acid, 
C33H6502-C6H2(OH)(C02H)2.  The  salt,  C^iH^^OyKg,  is  a  dark  green 
powder,  odourless,  with  an  acid  taste,  and  soluble  in  water. 

These  compounds  are  of  great  therapeutic  value,  and  the  impure 
product  has  in  the  past  found  considerable  employment  in  pharma- 
ceutical preparations.  F.  M.  G.  M. 

Some  of  the  Organic  Bases  Present  in  Cabbages.  K.  Yoshi- 
MURA  {Zeitsch.  Nahr.  Genussm.,  1910,  19,  253 — 256). — The  following 
bases  were  found  to  be  present  in  cabbage  (Brassica  oleracea),  the  inner 
part,  or  heart,  of  the  cabbage  being  employed  for  the  investigation  : 
arginine,  00014%;  lysine,  0-0004%;  choline,  0  0006%;  betaine  (?), 
0-0002%;  histidiue  was  also  present.  W.  P.  S. 

Chemical  Composition  of  Cranberries,  Whortle-berries,  etc. 
Constant  Griebel  {Zeitsch.  Nahr.  Genussm.,  1910,  19,  241 — 252). — 
Analyses  are  given  of  the  berries  of  various  members  of  the 
Vacciniaceae  order.  Cranberries  (V.  Vitis  Idaea),  whortle-berries 
{V.  Oxycocos),  and  American  cranberries  {V.  macrocarpum)  were 
particularly  examined  in  order  to  ascertain  whether  benzoic  acid 
occurred  naturally  in  the  berries. 

From  0  054  to  0-144%  of  free  benzoic  acid  was  found  to  be  present 
in  cranberries,  and  from  0011  to  0-041%  in  the  other  kinds.  In 
addition,  benzoic  acid  was  present  in  the  form  of  aglucoside  (vaciniin)  ; 
the  total  amount  of  benzoic  acid  varied  from  0-088  to  0-224%  in  the 
case  of  cranberries,  and  from  0021  to  0-061%  in  whortle-berries  and 
American  cranberries.  The  formation  of  benzoic  acid  takes  place 
only  when  the  berries  begin  to  turn  red,  and  increases  as  the  ripening 
proceeds.  The  glucoside  is  present  in  cranberries  to  the  extent  of 
about  0-1%;  it  has  a  composition  corresponding  with  the  formula 
CgHj,(Cj,Hj'CO)Oj.,  and  forms  an  insoluble  phenylhydrazone,  m.  p. 
135 — 136°.  Cranberries  contain  a  little  more  sugar,  and  less  acid 
than  the  other  fruits  mentioned.  W.  P.  S. 

Coffee.  III.  K.  Gorter  (Annalen,  1910,  372,  237—246.  Compare 
Abstr.,  1908,  i,  186,  345). — The  acid  isolated  from  Liberian  coffee  in 
a  recent  investigation  (loc.  cit.)  has  been  identified  as  citric  acid.  It 
has  also  been  found  po.ssible  to  isolate  trigonelline,  the  presence  of 
which  in  Arabian  coifee  has  been  established  by  Polstorff  (compare 
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this   vol.,    ii,    234) ;    it   is   probable   that   Palladino's    coffearine    is 
trigonelline. 

In  preparing  coffee-beans  for  the  market,  it  is  usual  to  allow  them 
to  ferment  in  order  to  facilitate  the  removal  of  the  slimy  layer  from 
the  parchment.  As  a  result  of  the  investigation  of  this  process,  it  is 
found  that  the  separation  of  the  slimy  layer  from  the  parchment  is 
brought  about  through  the  agency  of  lactic  acid  formed  during  the 
fermentation.  The  lactic  acid  fermentation  is  accompanied  by 
alcoholic  and  butyric  acid  fermentation,  but  it  is  the  lactic  acid  which 
causes  the  slimy  layer  to  swell,  and  thereby  render  possible  its  removal 
by  washing.  W.  H.  G. 

Corydalis  aurea.  Georg  Heyl  (Apoth.  Zeit.,  1910,  No.  17, 
Reynut). — From  the  extract  obtained  by  treating  the  finely  powdered 
rhizomes,  stalks,  and  leaves  of  Corydalis  aurea  with  80%  alcohol 
containing  a  little  acetic  acid,  a  base,  m.  p.  148 — 149°,  has  been 
isolated,  which  is  purified  through  the  hydrobromide,  is  precipitated 
by  the  usual  alkaloidal  reagents,  and  exhibits  the  following  colour 
reactions:  nitric  acid,  D  1'3,  colourless  and  then  faintly  yellowish- 
red  ;  Erdmann's  reagent,  colourless  ;  Frohde's  reagent,  olive-green, 
slowly  becoming  bluish-grey;  Mandelin's  reagent,  olive  to  brownish- 
green.  C.  S. 

Alkaloids  of  Corydalis  solida.  Georg  Heyl  {Apoth.  Zeit., 
1910,  No.  5,  Eeprint). — The  crude  alkaloids  obtained  from  the 
tubers  of  Corydalis  solida,  collected  at  the  end  of  April  in  the  flowering 
season,  have  been  purified  and  separated  by  means  of  their  hydro- 
bromides ;  a  base,  m.  p.  145°,  another  base,  m.  p.  132 — 133°,  and 
protopine,  m.  p.  207°;  have  been  isolated.  The  hydrochloride, 
C2^HjgO^N,HCl,  and  the  platinichloride  of  the  last  have  been 
analysed,  C.   S. 

The  Chemical  Composition  of  the  Fig  (Ficus  carica). 
Kakkaele  Palladino  {Biodiem.  Zeilsch.,  1910,  24,  263 — 2G5). — 
Analyses  of  the  pulp  and  rhind  of  fresh  figs  and  of  dried  figs  are 
given,  the  following  constituents  being  estimated :  water,  nitrogenous 
substances,  fats,  sugars,  cellulose,  ash,  gums,  and  mucilaginous 
matter.  S.  B.  S. 

Fruit  of  Ilicioides  mucronata.  Caroline  Wilcox  {Chem.  Xews, 
1910,  101,  169). — The  dry,  currant-like  fruits  contain  21*6%  of 
reducing  sugars  (fructose),  l"9%of  a  viscid,  pale  yellow  oil  consisting  of 
a  palmitate,  and  2*18%  of  ash.  Oxalic  and  tartaric  acids  are  also 
present.  T.  A.  H. 

The  Mushroom,  an  Indole-yielding  Plant.  :M.  Lowy  {Chem. 
'"it.,  1910,  34,  340). — The  blue  coloration  obtained  with  sulphuric 
acid  (this  vol.,  ii,  168)  is  due  to  the  presence  of  iridican.  The  author 
AM  detected  this  in  both  aqueous  and  alcoholic  infusions  of  mushrooms. 
Tha  test  succeeds  best  by  aidding  strong  hydrochloric  acid,  and  then  a 
particle  of  ammouium  persulphate.     If  to  the  extracts  are  added  u  few 
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drops  of  hydrochloric  acid,  and  then,  carefully,  sulphuric  acid,  a  dark 
blue  liquid  is  obtained.  Animal  charcoal  should  not  be  used  to 
decolorise  brown  solutions,  as  this  removes  the  indican. 

The  indican  is  probably  derived  from  the  horse  manure  and  urine 
applied  to  the  mushrooms.  L.  de  K. 

Variations  in  the  Proportions  of  Oleoeuropein  in  the  Olive 
from  its  Appearance  to  Maturity.  Emile  Bourqublot  and 
J.  ViNTiLESco  (t/.  /"/iarw.  C/m«.,  19 10,  [vii],  1,  292 — 296.  Compare 
Abstr.,  1908,  i,  904;  Power  and  Tutin,  Trans.,  1908,  93,  891,  904).— 
Power  and  Tutin's  failure  to  obtain  oleoeuropein  as  a  chemical 
individual  (Abstr.,  1909,  ii,  427)  is  due  to  the  fact  that  they  employed 
an  alcoholic  extract  of  the  dried  leaves.  The  amount  of  the  glucoside 
diminishes  during  vegetation,  and  is  entirely  absent  from  the  dry 
article  of  commerce.  The  sugar  produced  by  hydrolysis  with  emulsin 
has  been  isolated  and  identified  with  dextrose.  W.  0.  W. 

Development  of  a  Bulbous  Plant.  Variations  in  the  Weight 
of  Nitrogen  and  Mineral  Matters.  Gustave  Andre  {Compt.  rend., 
1910,  150,  713—715.  Compare  this  vol.,  ii,  334).— The  author  gives 
results  of  the  analysis  of  tiae  bulbs  and  aerial  parts  of  dried  onions  at 
different  stages  of  the  plant's  growth,  and  discus.ses  the  significance  of 
variations  in  connexion  with  the  development  of  different  parts  of  the 
plant.  The  proportion  of  dry  organic  matter,  total  ash,  total  nitrogen, 
phosphoric  acid,  and  of  the  oxides  of  magnesium,  calcium,  and  potassium 
is  shown  in  tabular  form.  W.  0.  W. 

Composition  of  Protein  from  the  Seeds  of  Pinus  Koraiensis. 
K.  YosHiMURA  {ZeAtsch.  Nahr.  Genussm.,  1910,  19,  257—260.  Com- 
pare Abstr.,  1905,  i,  846). — On  hydrolysis  with  acids,  the  protein 
obtained  from  the  seeds  of  Pinus  Koraiensis,  a  tree  growing  in  Central 
Japan,  yielded  tyrcsine,  2  5%;  leucine,  ir4%;  glutamic  acid,  27%; 
histidine,  0  53%;  arginine,  7-05%;  and  lysine,  0-89%.  W.  P.  S. 

The  Hydrogen  Cyanide  in  Sambacus.  Giro  Ravenna  and 
Mario  Tonegutti  {Chem.  Zentr.,  1910,  i,  544  ;  from  Staz.  sperim. 
agrar.  ital.,  1909,  42,  855 — 879). — The  enzyme  which  decomposes  the 
glucoside  sambunigrin  from  Sambucus  nigra  is  not  soluble  in  water. 
The  hydrogen  cyanide  in  this  plant  is  combined  in  the  glucoside, 
and  exists  in  greater  quantities  than  has  hitherto  been  suspected, 
chiefly  in  the  stem.  It  is  not  derived,  as  in  the  case  of  Sorghum 
vulgare,  from  carbohydrates  and  nitrates.  S.  B.  S. 

Secretion  of  Sails  by  the  Leaves  of  Statice  Gmelini. 
Johannes  Schtscherhack  {Ber.  deut.  hot.  Ges.,  1910,  28,  30 — 34). — 
Statice  Gmelini,  S.  tatarica,  I'aviarix  gallica,  Frankenia  pvlverulenta, 
and  F.  hirsuta  all  secrete  salts  from  the  leaves.  No,  or  very  little, 
t-ecretion  is  ob.served  in  the  case  of  Statice  latifolia,  whilst  with 
S.  Gmelini  the  secretion  is  so  considerable  that  the  plants  will  thrive 
in  soils  containing  enormous  amounts  of  soluble  salts.  The  salts 
accumulate  on  the  leaves  in  the  form  of  curled  threads. 
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When  the  stems  of  freshly-cut  leaves  of  Statice  Gmelini  are  placed 
in  distilled  water,  the  secretion  of  salts  continues  for  three  days,  and 
secretion  of  water  for  a  week.  With  5%  solutions  of  sodium  chloride, 
1%  sodium  sulphate,  1%  dipotassium  hydrogen  phosphate,  3%  sodium 
sulphite,  1%  mannitol,a  saturated  solution  of  a>paragine,  and  4%  urea, 
the  secretion  was  as  vigorous,  or  nearly  so,  as  with  water.  The 
chlorides  and  sulphates  of  sodium,  potassium,  and  magnesium  are  the 
most  favourable  to  secretion,  whilst  calcium  compounds  and  sugar  have 
an  inhibiting  effect.  With  4%  sucrose  solutions  the  secretion  was  the 
same  as  with  water,  but  no  sucrose  could  be  detected .  In  the  case  of 
inulin  (2%)  the  secretion  was  less  than  with  water.  N,  H.  J.  M. 

Physiological  Meaning  of  the  Hairs  of  Stellaria  media. 
Leopold  Kny  {Ber.  deut.  hot.  Ges.,  1909,  27,  532 — 535). — According 
to  results  obtained  by  Jamieson  (Rep.  Agrnc.  Research  Assoc,  1905),  the 
hairs  of  Stellaria  media  and  Spergula  arvensis  contain  large  amounts 
of  proteins,  first  at  the  ends  and  later  in  the  lower  portions.  The 
conclusion  was  drawn  that  free  atmospheric  nitrogen  is  absorbed  and 
assimilated  by  the  hairs. 

The  examination  of  hairs  of  Stellaria  media  by  means  of  all  known 
reagents  for  protein  gave  negative  results,  and  no  indication  was 
obtained  of  any  fixation  of  free  nitrogen.  N.  H.  J.  M. 

Cyanogen  Compounds  in  Tobacco  Smoke.  Julius  Toth 
{Chevi.  Zeit.y  1910,  34,  298— 299).— The  tobacco  smoke  was  passed 
through  aqueous  sodium  hydroxide  containing  ferrous  hydroxide  in 
suspension,  and  the  ferrocyanide  formed  was  precipitated  with  copper 
sulphate  after  neutralisation  with  nitric  acid.  The  iron  contained  in 
the  precipitate  represents  cyanogen.  The  smoke  from  the  cigars 
tested  contained  on  an  average  0-09%  of  dicyanogen. 

From  the  results  of  a  previous  research  (Abstr.,  1909,  ii,  839),  the 
presence  of  free  hydrocyanic  acid  is  out  of  the  question.       L.  de  K. 

Presence  of  Boron  in  Algerian  Wines.  J.  Dugast  (Compt. 
rend.,  1910,  150,  838—839.  Compare  Crampton,  Abstr.,  1889,  797  ; 
Azzarello,  Abstr.,  1907,  ii,  125).— Traces  of  boron  have  been  found  in 
different  organs  of  Algerian  vines,  notably  in  the  branches,  and  in 
the  skin  and  stones  of  the  fruit.  W.  O.  W. 

New  Method  for  Combating  Mildew  by  means  of  Copper 
Oxychloride.  Ernest  Chuard  (Cmipt.  rend.,  1910,  150,  839—841). 
— Ihe  substitution  of  copper  oxychloride  for  copper  sulphate  in 
viticulture  diminishes  the  amount  of  copper  salt  required.  The 
oxychloride  probably  undergoes  slow  oxidation  on  the  leaf,  and  the 
cupnc  chloride  produced  being  easily  ionised,  the  substance  is  more 
effective  than  other  insoluble  copper  compounds,  such  as  the  hydroxide 
or  carbonate.  W.  O.  W. 

I  ,,.^^®**^  Arsenate  in  Viticulture.  L.  Moreau  and  E.  Vinet 
'>mpt.rend.,  1910,  150,  787— 790).— Lead  arsenate  employed  as  an 
'  cticide  is  present  in  the  grapes  at  harvest,  but  is  absent  fiom  the 
Tine,  probably  owing  to  elimination  with  the  skins  and  lees. 

VV.  O.  W. 
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Composition  of  Some  Bengali  Food  Materials.  Hope 
Shekman  and  H.  L.  Higgins  {J.  Anier.  Ghem.  Soc,  1910,  32,  558 — 561). 
— The  percentages  of  water,  nitrogen,  protein,  and  fat  in  several 
Bengali  food-stuffs,  including  wheat,  maize,  rice,  and  various  pulses, 
have  been  estimated,  and  the  results  are  compared  with  those  given  by 
similar  American  products.  The  heats  of  combustion  are  also 
recorded.  E.  G. 

Effects  of  Soluble  Salts  on  Insoluble  Phosphates.  J.  E. 
Greaves  {J.  Biol.  C/iem.,  1910,  7,  287— 319).~Various  authorities 
have  studied  the  effect  of  salts  on  the  fertility  of  soils,  and  a  complete 
resume  of  the  results  obtained  is  given  (compare  Dyer,  Trans.,  1894, 
65,  115  ;  Phil.  Trans.,  1901,  £,  194,  235).  The  author  has  compared 
the  solubilities  of  certain  natural  phosphates  (both  weathered  and  un- 
weathered)  in  distilled  water  and  in  dilute  saline  solutions.  The 
results  prove  that  sodium,  potassium,  and  magnesium  sulphates  and 
all  ammonium  compounds  extract  more  phosphorus  compounds  from 
the  weathered  phosphate  than  is  extracted  by  distilled  water.  All 
the  calcium  and  iron  compounds  and  sodium,  nitrate  diminish  tlie 
solubility  of  the  phosphate  ;  magnesium,  sotlium,  and  potassium 
chlorides  and  potassium  nitrate  have  practically  no  effect. 

With  an  unweathered  phosphate,  the  following  salts  have  the 
greatest  effect  in  increasing  the  solubility  of  the  pho.-^phite : 
ammonium  salts,  magnesium  sulphate,  and  potassium  nitrate.  VVhen 
soil  is  mixed  with  the  phosphate,  the  addition  of  ammonium  chloride 
or  magnesium  sulphate  diminishes  the  solubility  of  the  phosphate,  but 
in  many  cases,  especially  with  ammonium  niti'ate,  the  presence  of 
soil  with  the  phosphate  causes  the  solvent  to  act  more  vigorously. 

Sodium  and  potassium  nitrates  render  calcium  phosphate  more 
soluble,  but  iron  phosphates  less  soluble.  J.  J.  S. 

Occurrence  of  Manganese  in  Soil,  and  its  Effect  on  Grass. 
Frederick  B.  Guthrie  and  L.  Cohen  {Ayric.  Gaz.  N.S.  Wales,  191U, 
21,  219 — 222). — Analyses  of  soil  from  bare  patches  in  grass  laid  down 
five  years  previously  showed  the  presence  of  manganese  (Mn203  = 
0-254%),  whilst  other  portions  of  the  soil  were  found  to  contain  no 
manganese.  The  analyses  showed  no  other  differences  in  the  various 
portions  of  the  soil.  The  toxic  action  is  most  marked  in  the  winter, 
when  the  plants  are  less  vigorous. 

Other  cases  are  mentioned  in  which  the  failure  of  barley  and  wheat 
was  found  to  be  coincident  with  higher  percentages  of  manganese  in 
the  sterile  land  than  in  the  adjacent  normal  soil. 

It  is  suggested  that  the  manganese  may  be  originally  present  in 
innocuous  forms,  which  become  toxic  by  oxidation.  N.  H.  J.  M. 

Amount  of  Nitrogen  in  Rain-water  Collected  at  Flahult, 
Sweden.  Hjalmar  von  Feilitzen  and  Ivar  Lugner  {Fulditiy'^ 
Landw.  Zeit.,  1910,  68,  248—252,  and  Kungl.  Landtbr.-Akad.  llandl. 
Tidskr.,  1910,  151—157.  Compare  Shutt,  Abstr.,  1909,  ii,  429,  and 
Seton,  ibid.,  ii,  340). — Analyses  of  monthly  samples  of  rain  and  suow 
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collected  from  January  to  December,  1909.     The  average  results  for 
the  year  are  as  follows  : 

Xitrogen  per  million.  Xitrogen  per  acre  (lbs.)  %  of  total  X. 

■"           \                 .- %  ,'             > 

Rainfall             as                  as  as                   as  as                as 

inches        ammonia    nitrates  ammonia       nitrates     Total  ammonia     nitrates 

32-55           0-J50          0177  3-317            1-302       4-619  71-8            28-2 

The  rain-water  can  only  be  contaminated  to  a  very  slight  extent,  as 
the  nearest  town,  Jonkuping,  is  ten  miles  north  of  Flahult,  whilst  the 
prevailing  winds  are  from  the  south  and  south-west.  The  rainfall  in 
1909  was  about  40°o  higher  than  the  average  of  the  last  seven  years. 

N.  H.  J.  M. 


Analytical  Chemistry. 


Substitute  for  Platinum  Wire  in  Qualitative  Analysis. 
Oswald  F.  Kirby  {Chem.  News,  1910,  101,  170). — A  few  asbestos 
threads,  about  12  cm.  in  length,  are  dipped  into  a  solution  containing 
one  part  of  phosphoric  acid  in  two  of  water,  and  gently  heated  in  a 
Bunsen  flame  until  the  greater  part  of  the  water  has  evaporated.  The 
threads  are  then  rolled  together  between  the  fingers  to  form  a  61ament 
of  2 — 3  mm.  cross  section,  which  is  then  heated  in  a  flarae  until  it  is 
converted  into  a  porcelain-like  rod.  Such  rods  may  be  used  for  the 
observation  of  flame  coloration  tests,  borax  beads,  etc.  T.  A.  H. 

Modified  Hempel  Burette.  A.  Gwiggnek  (Zeitsch.  angew.  Chem., 
1910,  23,  642). — The  new  burette  is  furnished  at  the  top  with  a  three- 
way  stopcock,  the  openings  of  which  are  separated  from  each  other  by 
120°,  thus  establishing  a  simple  communication  with  the  outer  air  or 
the  gas  pipettes,  or  enabling  the  communication  to  be  shut  off  during 
the  absorption  process.  The  communication  with  the  pipette  is 
establi.shed  by  means  of  a  capillary  tube  bent  upwards.  Below  tho 
lower  three-way-cock,  the  burette  is  ground  into  a  bottle  connected  by 
%  flexible  tube  with  an  acid  reservoir.  In  order  to  fill  the  burette,  the 
gas  is  pa.s8ed  for  some  three  minutes,  the  lower  stopcock  is  turned,  and 
the  ga.s  in  the  tubes  below  it  is  expelled  by  raising  the  reservoir,  which 
1"  hlled  with  acidified  water  coloured  with  methyl-orange. 

The  extra  pressure  in  the  burette  is  relieved  in  the  usual  manner 
l,''Up|K)<»ii)g  that  the  burette  has  been  filled  from  stock  gas  bottles 
under  pre8.sure).  After  establishing  the  communication  with  tho 
pipette  by  means  of  a  capillary  tube  bent  twice  at  right  angles,  the  air 
contained  in  the  latter  may  be  expelled  completely  by  the  absorption 
liquid,  which  is  pressed  as  far  as  the  stopcock  of  the  burette. 

L.  PK  K. 
VOL.  XCVIll    ii.  31 


ii.    446  ABSTRACTS    OF    CHEMICAL   PAPERS. 

A  New  Indicator,  a-Naphtholphthalein,  which  Changes  in 
the  Neighbourhood  of  the  Neutral  Point.  Soben  P.  L.  Sorensen 
and  S.  Palitzsch  {Biochem.  Zeitsch.,  1910,  24,  381 — 386). — The  authors 
describe  the  method  of  preparation  of  this  indicator  from  a-naphthol 
and  phthalyl  chloride.  It  was  purified  by  recrystallisation  from 
benzene  in  a  Soxhlet  apparatus.  The  indicator  solution  is  made  by 
dissolving  0*1  gram  in  a  mixture  of  150  c.c.  of  alcohol  and  100  c.c.  of 
water.  The  change  is  marked  between  pj=7'26  and/?^  =  868.  The 
indicator  is  not  suitable  for  solutions  containing  the  natural  proteins. 

S.  B.  S. 

Rapid  Electro-analysis  with  Stationary  Electrodes. 
T.  Slater  Price  and  T.  C.  Humphreys  {J.  Soc.  Chem.  Ind.,  1910,  29, 
307 — 309). — An  investigation  as  to  the  merits  of  Stoddard's  process 
(Abstr.,  1909,  ii,  347). 

The  authors  give  it  as  their  opinion  that  for  rapid  analysis, 
stationary  electrodes  are  not  so  satisfactory  as  rotating  electrodes, 
particularly  so  in  the  case  of  silver  or  zinc.  A  great  disadvantage  is 
ihat  a  tap-funnel  cannot  be  used  to  hold  the  electrolyte,  owing  to  some 
of  the  latter  remaining  in  the  neck  of  the  funnel,  thus  escaping 
electrolysis.  L.  de  K. 

Potassium  Hydroxide  Containing  Paraffin  and  Colourless 
Alcoholic  Potassium  Hydroxide  Solution.  F.  Bengen  [Zeitsch. 
JVahr.  Genussm.,  1910,  19,  269 — 271). — Having  noticed  that  potassium 
hydroxide  occasionally  yields  oily  drops  when  dissolved  in  alcohol, 
the  author  separated  this  oily  matter,  and  found  that  it  consisted  of 
a  paraffin  having  the  properties  of  paraffinum  liquidutn.  The  sticks 
of  potassium  hydroxide  had  apparently  been  coated  with  a  thin  layer 
of  paraffin.  By  dissolving  1000  grams  of  the  hydroxide  in  water 
and  extracting  the  solution  with  ether,  0  544  gram  of  the  paraffin  was 
obtained.  It  is  obvious  that  such  potassium  hydroxide  could  not  be 
used  for  certain  analytical  processes,  such  as  the  estimation  of  un- 
saponitiable  matters  in  fats,  the  phytosteryl  acetate  test,  etc.  As 
regards  the  preparation  of  alcoholic  potassium  hydroxide  solution,  the 
author  states  that,  to  obtain  a  solution  which  will  remain  colourless, 
alcohol  should  be  used  which  has  been  stored  in  glass  vessels.  Alcohol 
which  has  been  kept  in  wooden  barrels  always  gives  a  coloured  solu- 
tion with  alkalis,  but  may  be  purified  by  slow  distillation  after 
treatment  with  recently-fused  potassium  hydroxide.  W.  P.  S. 

Three  Laboratory  Instruments.  A.  Gawalowski  [Zeitsch.  anal. 
Cliem.,  1910,  49,  295— 298).— The  author  describes  (I)  a  stock  bottle 
for  carbon  disulphide ;  (II)  a  separating  tube  on  the  principle  of  the 
ordinary  wash-bottle,  and  (III)  a  bottle  for  supplying  ammonia  vapour 
when  this  is  required  for  colour  reactions.  L.  de  K. 

Various  Short  [Analytical]  Communications.  CarlNeubeeo 
[Biochem.  Zeitsch.,  1910,  24,  423— 442).— I.  Polarisation.— X  con- 
venient method  of  obtaining  a  bright  sodium  light  consists  in  the  use 
of  sodium  nitrite  in  the  flame. 

II.  Cleaning  and  Decolorising  Solutions. — The  autlior  has  obtained 
eatisfactory  results   with   colloidal  iron  hydroxide  solution,   and  aliO 
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with  liquor  f err i  subaceiici.  When  it  is  desired  to  avoid  the  addition 
of  fresh  liquid,  kieselguhr  or  kaolin  can  be  employed  ;  the  former 
is  to  be  preferred.  In  cases  where  urine  is  to  be  polarimetrically 
examined,  the  author  finds  that  lead  acetate,  in  solutions  slightly 
acidified  with  acetic  acid,  gives  results  as  satisfactory  as  those  obtained 
with  mercuric  nitrate  employed  by  various  French  chemists.  Neither 
of  these  reagents  is  applicable  to  urines  containing  large  quantities  of 
amino-acids  and  other  abnormal  products  ;  in  this  case  he  recommends 
the  use  of  mercuric  acetate. 

III.  Some  Reactions  of  Fermented  Sugar  Solutions. — After  concentra- 
tion, sugar  solutions  in  which  the  sugar  has  been  completely  fermented 
are  still  optically  active,  sometimes  dextrorotatory  and  sometimes 
Isevorotatory,  although  not  cap^ible  of  directly  reducing  Fehling's  solu- 
tion without  hydrolysis.  The  author  concludes,  from  the  result  of 
several  tests,  that  the  optical  activity  ie  due  to  a  complex  mixture  of 
substances,  probably  derived  from  the  autolysis  of  yeast. 

IV.  Bismuth  Hydrogen  Iodide  as  a  Precipitant  oj  Bases. — The  author 
prefers  the  barium  and  ammonium  salts  of  this  iodide  to  the  potassium 
salt  as  ordinarily  used,  owing  to  the  greater  ease  with  which  the 
bases  can  be  regenerated.  He  gives  details  as  to  the  preparation  of 
the  reagents. 

V.  I'he  Method  of  Can'ying  out  Kjeldahl  Estimations. — When  mer- 
cury is  used,  the  author  recommends  the  employment  of  potassium 
xanthate  instead  of  sodium  thiosulphate  for  decomposing  the  amido- 
mercuric  sulphate  formed. 

VI.  Experiences  with  the  Xaphthxiresorcinol  Reaction. — The  author 
reiterates  his  experiences  with  this  reagent,  showing  that  the  reaction 
is  given  by-other  substances  than  glycuronates.  The  reagent  itself 
alters  in  light.  The  reaction  is,  furthermore,  interfered  with  by  the 
presence  of  other  substances,  such  as  dextrose,  formaldehyde,  and  actt- 
ftldehyde,  and  substances  generally  which  contain  the  carbonyl  group. 
In  these  cases  a  large  excess  of  the  reagent  should  be  employed. 

VII.  The  Increase  of  the  Sensibility  of  the  Tryptophan  Reaction. — 
After  addition  of  the  solution  of  halogen,  the  mixture  is  extracted 
with  ethyl  acetate,  and  the  colour  passes  into  the  organic  solvent. 
The  shade  is  slightly  different  from  that  in  aqueous  solution,   . 

S.  B,  S. 

Volumetric  Estimation  of  Hydrogen  Peroxide  in  the 
Presence  of  Persulphuric  Acid.  Anton  Skrabal  and  J.  P. 
Vacek  ((7A«m,  Zentr.,  1910,  i,  961  ;  from  Oesterr.  Cherti.  Zeit.,  1910, 
[n],  13,  27 — 29). — The  joint  available  oxygen  is  estimated  by  adding 
dilate  sulphuric  acid  and  an  excess  of  standard  ferrous  sulphate  j 
I  alter  adding  an  equal  bulk  of  boiling  water,  the  excess  of  ferrous 
1  won  18  titrated  with  standard  permanganate.  The  same  quantity  of 
the  solution  is  mixed  with  a  solution  of  to  5  to  3  grams  of  manganous 
sulphate,  dilute  sulphuric  acid  is  added,  and  then  permanganate  until 
an  abundant  deposit  of  manganese  peroxide  has  formed.  When  the 
evolution  of  gas  ceases,  excess  of  ferrous  sulphate  is  added,  and,  after 
diluting  with  boiling  water,  the  excess  of  iron  is  titrated  with 
permanganate.  K  DE  K. 
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Estimation  of  Chlorates  in  the  Presence  of  Nitrates  and 
Chlorides.  Tarak  Nath  Das  {Chem.  News,  1910,  101,  158).— A 
slight  but  essential  modification  of  the  process  recommended  previously 
(this  vol.,  ii,  238).  The  alkaline  liquid  in  the  flask,  to  which  phenol- 
phthalein  has  been  added,  is  just  neutralised  with  the  acid  from  the 
dropping  funnel  before  the  iodine  solution  is  allowed  to  regurgitate 
into  the  flask.  Any  free  acidity  should  be  neutriilised  with  a  mixture 
of  sodium  hydrogen  carbonate  and  potassium  sodium  tartrate. 

L.  DE  K. 

Colorimetric  Estimation  of  Small  Quantities  of  Bromine 
in  the  Presence  of  Large  Quantities  of  Chlorine  and  Small 
Quantities  of  Iodine.  William  J.  Djbdin  and  Leonard  H.  Cooper 
{Analyst,  1910,  35,  169 — 161). — JEstimation  of  Bromine. — A  convenient 
quantity  of  the  liquid  to  be  te^d  is  placed  in  a  100  c.c.  Nessler  g!a«s, 
10  c.c.  of  50  vol.  %  sulphuric  acid  are  added,  and  then  saturated  chlorine 
water  drop  by  drop  until  the  maximum  coloration  is  obtained.  If  a 
brown  coloration  due  to  iodine  is  noticed,  more  chlorine  water  is  added 
until  it  disappears.  The  depth  of  the  colour  due  to  bromine  is  then 
matched  by  means  of  standard  potassium  bromide  (O'OOl  gram  of 
bromine  per  c.c),  treating  this  in  exactly  the  same  way  as  the 
sample. 

Estimation  of  Iodine  in  the  Presence  of  Bromides  and  Chlorides. — 
To  a  convenient  portion  of  the  liquid  contained  in  a  Ne.ssler  glass  are 
added  10  c.c.  of  the  above  sulphuric  acid,  and  bromine  water  (2  c.c.  of 
bromine  dissolved  in  200  c.c.  of  hydrochloric  acid  ;  20  c.c.  of  this  are 
diluted  to  1  litre)  is  cautiously  added  until  the  maximum  brown 
coloration  is  obtained.  The  colour  is  then  matched  by  means  of  a 
standard  iodide  solution  (0*0001  gram  of  iodine  per  c.c).      L.  de  K. 

[Method  of  Estimating  very  Small  Amounts  of  Nitrogen.] 
EiLHARD  A.  MiTSCHERLicH  {Landw.  Versuchs-Stat.,  1910,  72, 
459— 464).— A  reply  to  Zeller  (this  vol.,  ii,  70).  N.  H.  J.  M. 

Estimation  of  Nitrogen  in  Poods  with  Different  Amounts 
of  Substance.  Otto  Engels  {Landw.  Versuchs-Siat.,  1910,  72, 
407 — 412). — A  large  number  of  nitrogen  determinations  in  different 
foods  were  made  by  the  usual  Kjeldahl  method,  employing  in  each 
case  1,  2'5,  and  5  grams  of  substance.  When  the  larger  amounts  were 
used,  the  decomposition  was  carried  out  in  round  500  c.c.  flasks.  After 
heating,  the  contents  were  diluted  to  500  c.c,  and  aliquot  portion.s 
distilled,  instead  of  the  whole,  as  when  only  1  gram  of  substance  was 
employed. 

With  oil  cakes  and  meals,  the  differences  were  not  great  with 
1  gram  of  substance.  In  the  case  of  other  substances,  such  as 
brewers'  grains  and  malt  germs,  the  errors  (with  1  gram)  were, 
however,  considerable,  being  sometimes  more  than  2%  or  '6%. 

The  following  method  is  recommended  :  The  substance  (25  grams, 
or  sometimes  5  grams)  is  heated  in  a  round  500  c.c.  Jena  flask  with 
35   c.c.    of  sulphuric  acid  and   the  usual   amount    of    mercury    until 
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white  fumes  are  visible.  Pure  potassium  sulphate  (15 — 18  grams)  is 
then  added,  and  the  heating  continued  for  forty-five  minutes  or  an 
hour.  An  aliquot  portion  of  the  diluted  solution  is  then  distilled, 
the  remainder  being  reserved  in  case  of  accident  until  the  analysis  is 
completed.  N.  H.  J.  M. 

Application  of  the  Folin  Method  to  the  Determination 
of  the  Ammoniacal  Nitrogen  in  Meat.  Mary  E.  Penxixgton 
and  A.  D.  Geeenlee  (/.  Amer.  Chem.  Soc..,  1910.  32,  561—568). 
— The  quantity  of  loosely-bound  nitrogen  in  meat  has  long  been 
recognised  as  an  indication  of  its  freshness,  but  the  methods  of 
estimating  it  have  hitherto  been  unsatisfactory.  It  is  now  shown, 
however,  that  the  so-called  ammoniacal  nitrogen  can  be  accurately 
estimated  by  a  modification  of  Folin's  method  (Abstr.,  1903,  ii,  239). 
The  meat  in  a  finely  divided  state  is  suspended  in  water  containing 
magnesium  oxide  or  sodium  carbonate,  and  a  current  of  air  is  passed 
through  the  "inixture,  and  afterwards  through  .^7^^  sulphuric  acid. 
By  this  means,  the  whole  of  the  nitrogen  which  is  eliminated  by  weak 
alkali  at  the  ordinary  temperature  can  be  removed  in  three  to  six 
hours. 

This  method  has  been  applied  to  the  estimation  of  the  ammoniacal 
nitrogen  in  the  flesh  of  fowls,  and  the  following  results  have  been 
obtained.  The  flesh  of  perfectly  fresh  birds  yields  0-011— 0-012%  of 
ammoniacal  nitrogen  ;  that  of  birds  kept  at  a  moderately  low  tempera- 
ture for  four  to  nine  days  yields  0-014 — 0-019%,  whilst  that  of 
specimens  which  have  been  in  cold  storage  for  a  year  or  more  gives  a 
Tarying  amount  which  is  always  much  higher  than  that  from  the  fresh 
bird.s.  *  E.  G. 

The  Method  of  Nitrogen  Estimation  in  the  Urine.     Peter 

KoNA  and  R.  Ottenberg  {Biochem.  Zeitsch.,  1910,  24,  354—356).— 

After   destroying     the    organic    matter    by    Kieldahl's    method,    thr 

ammonia  is  estimated  by  the  Schiff-Sorensen  method  by  titration  aftei 

treatment  with  formaldehyde.     The  excess  of  sulphuric  acid  is  first 

neutralised    with     sodium     hydroxide,     using    litmus    as     indicator, 

.    neutralised  formaldehyde  .solution  is  then  added,  and  the  ammonia 

!   i«  then  titrated  after  addition  of  phenolphthalein  as  indicator.     The 

'   authors  give  the  details  of  the  manipulation.  S.  B.  S. 

Titration    of   Ammonia    in   Urine    by  the    Formaldehyde 

I  Method  ;  Titration  of  the  Acidity.     0.  vox  Spindler  (Chem.  Zentr., 

I  lyiO,  i,  692  ;  irom  ^chweiz.  Woch.  Gh',m.  Pharm.,  1909,  47,  767—770). 

— ^The  process  is  a  combination  of    the  methods  proposed  by  Maly- 

D^aigea  and  by  Ronchese.    Twenty  c.c.  of  urine  are  mixed  with  20  c.c. 

of  .y/lO-sodium  hydroxide,  5  c.c.  of   10%  barium  chloride  solution  are 

added,  and  the  whole  diluted  to  100  c.c.     To  50  c.c.  of  the  filtrate  are 

added   10  grams  of  .sodium  chloride  and  10  c.c.  of  jV/lO-hydrochloric 

acid,  and  the   liquid   is  then   titrated    with  iV/lO-sodium  hydroxide, 

tuaing  phenolphthalein  as  indicator ;   this   gives  the  apparent  acidity. 

rTwenty  c.c.  of  20%  forrtialdehyde  are  now  added,  and  the  titration  is 

'continued  ;  the  acidity  liberated   represents  the  ammonia.     For  the 


ii.   450  ABSTRACTS   OF   CHEMICAL   PAPERS. 

calculation  of  the  true  acidity,  a  correction  table,  given  in  the  original 
article,  must  be  consulted,  L.  de  K. 

jdjstimation  of  Acidity  and  of  Ammonia  in  Urine  and  Its 
Clinical  Application.  H.  Bjorn  Andersen  and  Marius  Lauritzen 
(Zeitsch.  physiol.  Chem.,  1910,  64,  21 — 38). — Direct  estimation  of 
ammonia. — Twenty  c.c.  of  urine  are  placed  in  a  litre  fractionating  flask, 
and  20  c.c.  of  barium  hydroxide  solution  are  added.  The  flask  is 
connected  with  a  10-bulb  absorption  tube  containing  20  c.c.  of  iV/10- 
sulphuric  acid ;  this  in  turn  is  connected  with  a  water  air-pump.  Tne 
flask  is  placed  in  a  water-bath  at  50°,  and,  after  heating  for  fifteen 
to  twenty  minutes,  about  one-fourth  of  the  liquid,  and  consequently  all 
the  ammonia,  has  passed  over.  The  excess  of  acid  is  then  titrated  as 
usual. 

Indirect  estimation  of  ammonia  by  means  of  the  ammonia-combined 
acidity. — Twenty  c.c.  of  urine  are  mixed  with  five  drops  of  0'5%phenol- 
phthalein  solution  and  20  grams  of  normal  powdered  potassium  oxalate. 
The  solution  is  now  titrated  with  i\710'^<^^i'i'^  hydroxide,  and  5  c.c.  of 
formaldehyde  neutralised  previously  with  ^/10-aIkali  are  added.  This 
causes  the  liquid  to  turn  acid,  and  the  acidity  liberated  is  then  again 
titrated ;  this  represents  the  acidity  in  the  form  of  ammonium  salt. 
This  process  does  not  give  absolutely  correct  results,  but  in  practice  it 
is  a  very  convenient  one  for  controlling  the  increase  or  otherwise  of 
the  ammonia  secreted  by  patients  from  day  to  day.  L.  de  K. 

New  and  Very  Delicate  Colour  Test  for  Nitric  Acid  and 
Nitrates.  Julius  Schmidt  and  Hermann  Lumpp  {Ber.,  1910,  43, 
794 — 797).— The  blue  solution  of  di-9(lO)-hydroxyphenanthrylamiue 
(this  vol.,i,  31 3)  in  concentrated  sulphuric  acid  (concentration  of  solution : 
0"01  gram  in  100  c.c.)  forms  a  very  sensitive  reagent  for  nitric  acid. 
A  few  particles  of  the  substance  to  be  tested  are  added  to  2 — 3  c.c.  of  the 
reagent  ;  if  nitrates  are  present,  the  blue  colour  changes  to  a  wine-red. 
Water  destroys  the  delicacy  of  the  test,  so  that  the  substance  must  be 
added  as  a  solid,  or,  if  liquid,  it  must  first  be  treated  with  concentrated 
sulphuric  acid. 

The  test  is  trustworthy,  even  in  the  presence  of  other  oxidisiug 
agents,  such  as  dichromates,  chlorates,  etc.  The  colours  produced  by 
the  latter  substances  are  different  from,  and  do  not  mask,  that  given 
by  nitrates.  Small  quantities  of  nitrites  do  not  affect  the  test,  but 
with  large  quantities  nitric  acid  is  produced,  and  the  same  colour  is 
produced  as  with  nitrates. 

Solutions  of  9-hydroxyphenantlirene,  di-9-pbenanthrylamine,  and 
di-3-broino-9-phenanthrylamine  in  concentrated  sulphuric  acid  also 
give  colours  with  oxidisint;  agents,  but  the  test  is  not  so  delicate  as 
with  the  di-9(10)-hydroxyphcnanlhrylamine.  T.  S.  P. 

Detection  of  Nitrates  in  the  Presence  of  Chlorates, 
Bromates,  etc.  Alfredo  Espinosa  Tamayo  (Ann.  Chim.  anal., 
1910,  15,  135).— The  process  given  by  Pozzi-Escot  (Abstr.,  1909,  ii, 
1051)  is  recommended. 

Any  ammonia  present  is    first   expelled   by  boiling  with   aqueous 
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sodium  hydroxide.     The  nitrate  is  then  reduced  t)  atnnioQia  by  zinc 
powder,  as  directed.  L.  de  K. 

General  Method  of  Estimating  Nitric  Nitrogen.  Salle 
(Aym.  Chim.  anal.,  1910,  15,  103— 105).— In  a  600  c.c.  flask  are 
placed  05  gram  of  the  nitrate,  200  c.c.  of  water,  5  grams  of  zinc 
powder,  1 — 2  grams  of  ferrous  sulphate,  and  50  c.c.  of  36%  aqueous 
sodium  hydroxide.  Inside  the  neck  of  the  flask  is  placed  a  small  piece 
of  metal  gauze  covered  with  glass  wool  ;  this  arrangement  prevents 
any  alkali  from  getting  into  the  distillate.  The  fla^k  is  then  connected 
with  a  condenser,  and  the  ammonia  formed  on  heating  is  distilled  off 
and  collected  with  standard  acid.  This  operation  generally  takes 
thirty-five  minutes.     The  excess  of  acid  is  then  titrated  as  usual. 

L.  DK  K. 


Estimation  of  Nitrogen  in  Explosives.  Otto  Poppenbebg 
and  Erich  Stephan  {Zeitsch.  Ges.  Schiess-  und  Sprengstoffwesen,  1909, 
4,  350 — 251.  Compare  Abstr.,  1903,  ii,  328). — The  powder  is  mixed 
with  copper  oxide,  enclosed  in  a  small  iron  bomb  in  an  atmosphere  of 
carbon  dioxide  and  heated,  the  decomposition  products,  which  contain 
hydrogen  and  carbon  monoxide,   are  passed  into  a  tube   filled    with 

copper  oxide  and   burnt  in    a  stream  of  carbon  di-  

oxide,  and  the  nitrogen  finally  collected  in  a  gradu- 
ated vessel  over  potassium  hydroxide.  A  sketch  of 
the  apparatus,  with  full  details,  is  given  in  the 
laper.  F.  M.  G.  M. 

Apparatus     for     Estimating      [Traces      of] 

Arsenic.     H.  Kasarsowski  (Chem.  Zeit.,  1910,  34, 

299). — The  graduated  tube  A    is  the   recipient    for 

the  acid,  zinc,  and  substance  to  be  examined  for  traces 

of  arsenic.     The  centre  part  B,  ground  to   A,  serves 
1  as  a  wash-bottle,  and   contains   a  10%  solution   of      ^t; 
i  lead  acetate ;  on  the  top,  pieces  of  pumice  drenched      lo 
:  with  the  same  solution  are   placed  :    any  hydrogen       ^ 
I  sulphide  is  thus  removed.     The  top  part,  C  and  I),      ^ 

consists  of  two  glass  tubes,  which  serve  to  hold  the 

mercuric  chloride    test    papers,    and    the    flattened, 

ground   edges    are    held    together   by   india-rubber 
,  rinjrs  passing  over  hooks,  as  shown  in  the  figure. 
I     The  lower  tube  D  is  ground  into  B,  and  carries  a 
I  plug  of  cotton-wool  moistened   with  lead  acetate  to 

j  remove  the  last  traces  of  hydrogen  sulphide. 

j     The  yellow   or   reddish-brown   coloration    of    the 

test  papers  at  the  end   of   the  experiment   gives   a 

a  fair  idea   as   to   the   amount  of  arsenic   present    (Gutzeit's   test). 

L.  DE  K. 

Marsh  Test  and  Excess  Potential.  I.  Quantitative 
petermination  of  Arsenic.  W.  D.  Harkins  {J.  Amer.  Chtm.  Soe., 
irJlO,  32,  518— 5301— Parsons   and  Stewart  (Abstr.,    100:1     ii,   103) 
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have  shown  that  the  addition  of  iron  salts  to  the  liquid  to  be  tested 
by  the  Marsh  method  interferes  with  the  estimation,  owing  to  the 
retention  of  some  of  the  arsenic  by  the  iron.  The  experiments  of 
these  authors  have  now  been  repeated  and  their  results  con6rmed. 
The  investigation  has  been  extended  to  the  influence  of  other  salts. 

It  has  been  found  that  salts  of  tin,  cadmium,  lead,  or  bismuth  rendfr 
the  zinc  active,  but,  unlike  iron  and  platinum,  do  not  decrease  the 
reducing  power.  Arsenic  can  be  separated  quantitatively  from  iron 
and  estimated  in  one  process,  either  by  heating  the  generating  flask  at 
100°,  or  by  adding  a  salt  of  tin,  cadmium,  lead,  or  bismuth.  Metals 
of  low  excess  potential  appear  to  hinder  the  reduction,  whilst  metals 
of  high  excess  potential  do  not  have  any  injurious  effect.  The  rate  of 
i-eduction  of  arsenic  oxides  increases  with  the  rapidity  of  the  evolution 
of  hydrogen,  provided  that  the  latter  is  not  due  to  the  presence  of  a 
metal  of  low  excess  potential.  A  special  form  of  furnace  is  described 
for  heating  the  glass  tube  in  which  the  arsenic  hydride  is  decomposed, 
and  by  means  of  this  the  accuracy  of  the  results  is  considerably 
increased.  The  method  is  applicable  to  the  analysis  of  ores  and  other 
materials  containing  large  quantities  of  arsenic,  and  can  also  be  used 
for  the  estimation  of  amounts  as  small  as  0*001  milligram.         E.  G. 

Assay  of  Perborates.  Edward  K.  Farrar  {J.  Soc.  Dyers,  1910. 
26,  81 — 82). — A  carefully  prepared  specimen  of  sodium  perborate  did 
not  liberate  iodine  from  potassium  iodide,  showing  it  to  be  not  a  true 
perborate,  but  a  compound  of  borate  with  hydrogen  peroxide ;  the 
ammonium  salt,  however,  did  contain  a  proportion  of  true  perborate. 

The  assay  as  regards  available  oxygen  is  best  carried  out  by  adding 
about  01  gram  of  the  sample  to  an  acid  solution  of  2  grams  of 
ferrous  ammonium  sulphate,  and  then  titrating  the  excess  of  ferrous 
iron  with  standard  titanous  chloride,  using  potassium  thiocyanate  as 
indicator.  Or,  the  perborate  may  be  added  to  a  definite  volume  of 
titanous  chloride,  the  excess  of  which  is  then  titrated,  in  an  atmo- 
sphere of  carbon  dioxide,  with  standard  iron  alum,  also  using  thiocyanate 
as  indicator.  L.  de  K. 

The  Alkalinity  of  Sea-water.  Ernst  Ruppin  {Zeilsch.  anorg. 
Chem.,  1910,  ^,  122— 156).— The  following  method  gives  the  best 
results  in  the  estimation  of  the  alkalinity  of  sea-water,  especially  on 
board  ship.  Two  hundred  c.c,  of  sea-water  are  introduced  into  a 
Jena  glass  flask  with  ground  stopper,  15  c.c.  of  iV/20-hydrochloric 
acid  are  added,  and  the  whole  boiled  for  several  minutes  to  expel 
carbon  dioxide.  After  cooling,  15  c.c.  of  i\720-potassium  iodate  and 
10  c.c.  of  10%  potassium  iodide  are  added.  The  closed  flask  is  left  in 
darkness  for  one  and  a-quarter  hours,  and  the  solution  then  titrated 
with  i\^/50-.sodrnm  thiosulphate,  freshly  prepared  by  diluting  a  Nj^' 
solution,  which  is  stable.  The  results  are  expressed  in  c.c.  of  carbon 
dioxide  per  litre  of  sea-water.  Many  tables  of  the  results  obtained  in 
the  North  Sea  and  the  Baltic  aro  given.  The  temperature  of  tlie  sea, 
and  the  depth  from  which  the  samples  are  taken,  have  little  influence 
on  the  alkalinity.  The  salinity  has  the  greatest  influence,  oceanic 
water   having   generally   an   alkalinity  of    27   c.c,   which    decroasea 
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irregularly  with  increasing  dilution,  increasing  again  as  the  mouths 
of  rivers  are  approached. 

The  possible  errors  due  to  the  presence  of  salts  of  other  weak  acids 
are  shown  to  be  small.  A  discussion  of  the  ionic  concentrations  shows 
that  sea-water  is  neutral  when  containing  25  c.c.  of  carbon  dioxide 
per  litre.  It  is  also  shown  that  the  properties  of  sea-water  depending 
on  its  alkalinity  may  be  referred  to  temperature,  alkalinity,  and  total 
carbon  dioxide  as  variables.  C.  H.  D. 

Estimation  of  Potassium.  I.  Luigi  Ermaxxo  Cavazza  (Chem. 
Zeiitr.,  1910,  i,  962—963  ;  from  Alba.  Scuola  Vitic.  Enol,  Jan., 
Reprint). — A  new  process  for  estimating  jxjtassium  in  soils  and 
potash-manui-es,  based  on  the  decomposition  of  chlorides  by  oxalic 
acid.  Five  hundred  grams  of  dry  soil  are  warmed  on  the  water-bath 
for  half  an  hour  with  200 — 350  c.c.  of  10%  hydrochloric  acid,  and 
20 — 35  c.c.  of  the  filtrate  (  =  50  grams  of  sample)  are  evaporated  with 
addition  of  5  grams  of  oxalic  acid.  This  operation  is  repeated  four 
times,  until  no  more  hydrochloric  acid  fumes  are  noticed.  The  residue 
is  then  ignited  and  weighed.  The  carbonates  of  potassium  and  sodium 
are  dissolved  in  a  little  water,  and  the  residue  is  again  heated  and 
weighed.  The  alkaline  solution  may  then  be  titrated,  using  methyl- 
orange  as  indicator.  L.  de  K. 

Estimation  of  Assimilable  Potassium  in  Soils.  Bieler- 
Chatelan  (C'o//<;)<.  re7M/.,  1910,  150,  716 — 719). — By  extracting  soils 
with  water  saturated  with  carbon  dioxide,  a  better  measure  of  assimi- 
lable potassium  is  obtained  than  when  the  extraction  is  effected  by 
hydrochloric  acid.  Extraction  by  displacemeiit  gives  results  which  are 
somewhat  more  accurate  than  those  obtained  by  the  method  of  agita- 
tion. A  tabular  statement  is  given,  showing  for  several  varieties  of 
soils  the  amount  of  potassium  extracted  by  hydrochloric  acid  and 
aqueous  carbonic  acid  respectively,  and  also  the  relative  influence  of 
the  potassium  on  the  yield  of  crops.  W.  0.  W. 

Estimation   of    Potassium  Nitrate   in  Meat   by   means  of 

Nitron.     Carl   Paal  and  A.   Ganghofer  {Zeitsch.  Xahr.  Genussm., 

\  1910,  19,  322 — 328). — The  nitrate  present  in  certain  meats  may  be 

estimated   directly    by   means   of  the  nitron    method    (Abstr.,    1905, 

.  ii,  282),  without  clarifying  the  aqueous  extract  of  the  meat  with  lead 

j  acetate,  if  sulphuric  acid  is  added  to  prevent  colloidal  solution  of  the 

i  nitron   nitrate    (compire    Abstr.,    1909,    ii,    517).     The    meat    under 

1  examination  should  be  extracted  thoroughly  with  hot  water,  and  the 

j  hydroxide  solution,  after  the  addition  of  10  gram  of  sodium  per  250  c.c. 

lOf  solution,  is  evaporated  to  a  small  volume  and  rendered  acid  by  the 

liiion  of  25%  sxilphuric  acid.     The  precipitate  formed  is  removed  by 

ation,  and  the  nitrate   is  then  estimated  in  the  filtnite  after  the 

|XJdition  of  15  dropi  of  concentrated  sulphuric  acid.  W.  P.  S. 

^istimation  of  Lithium  in  Waters.     Marco  T.  Lkcco  {Zeitsc/i. 
'L  C/ieiH.,  I'JIO,  49,  286— 287).— The  filtrate  from  the  magnesium 
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is  evaporated  in  a  platinum  dish  with  sodium  hydroxide  more  than 
sufficient  to  decompose  the  ammonium  salts.  After  heating  the  mass 
for  some  time  at  100°,  it  is  treated  with  hot  water  and  further  tested 
by  Meyer's  method  (recommended  by  Fresenius).  If  the  mass 
dissolves  completely  in  water,  lithium  is  practically  absent. 

L.    DE  K. 

The  Precipitation  of  Calcium  Oxalate.  Ernst  Murmann 
(Osterr.Chem.  Zeit.,  1909,  12,  305 — 306). — Calcium  oxalate  is  precipi- 
tated in  granular  form  when  a  hot  neutral,  acetic  acid,  or  very  dilute 
hydrochloric  acid  solution  of  the  calcium  salt  is  treated  with  either  a 
hot  or  cold  solution  of  oxalic  acid,  boiled,  and  slowly  treated  with 
ammonium  acetate ;  the  addition  of  a  little  alcohol  to  complete 
precipitation  is  recommended.  F.  M.  G.  M, 

Volumetric  Estimation  of  Barium.  Ettore  Selvatici  {Bull. 
Assoc,  chim.  Sucr.  Dist,  1910,  27,  862— 864).— The  following  method 
is  stated  to  be  trustworthy  for  the  estimation  of  barium  hydroxide  in 
the  presence  of  sodium  and  potassium  hydroxides ;  briefly,  the  barium 
is  precipitated  by  the  addition  of  an  excess  of  potassium  'dichromate 
solution,  and  the  excess  of  the  latter  is  estimated  iodometrically  after 
the  barium  chromate  has  been  removed  by  filtration.  The  solution 
containing  the  three  hydroxides  is  treated  with  a  small  quantity  of 
acetic  acid,  and  a  definite  volume  (an  excess)  of  standard  potassium 
dichromate  solution  is  added.  This  solution  is  prepared  by  dissolving 
4*66  grams  of  the  dry  salt  in  1  litre  of  water ;  each  c.c.  is  equivalent 
to  0  0 1  gram  of  crystallised  barium  hydroxide.  The  mixture  is  then 
diluted  with  water  to  a  definite  volume,  and  filtered.  An  aliquot 
portion  of  the  filtrate  is  treated  with  potassium  iodide  and  hydrochloric 
acid,  and  the  liberated  iodine  is  titrated  with  thiosulpha^e  solution 
which  has  been  standardised  on  the  potassium  dichromate  solution.  A 
simple  calculation  gives  the  quantity  of  barium  hydi'oxide  present. 

W.  P.  S. 

Useful  Reactions  of  Zinc,  Nickel,  and  Cobalt.  Eugenic 
PiNERUA  Alvarez  {Ann.  Chim.  anal.,  1910,  15,  129 — 131). — The 
reagent  (potassium  cobaltocyanide)  is  prepared  by  dissolving  10  parts 
of  cobalt  sulphate  or  chloride  in  100  parts  of  water  saturated  at  0° 
with  sulphur  dioxide ;  pure  potassium  cyanide  is  then  added  until  the 
red  precipitate  has  redissolved. 

If  to  the  reagent  is  added  a  solution  of  zinc  sulphate  containing 
sulphur  dioxide,  an  intensely  orange-red  precipitate  is  formed,  soluble 
in  excess  of  the  reagent  with  a  dark  red  colour.  The  precipitate  when 
dried  in  a  current  of  air  has  an  orange  colour ;  on  heating,  it  loses 
water  anl  turns  violet,  but  when  moistened  it  resumes  its  original 
colour. 

Nickel  sulphate  in  presence  of  sulphur  dioxide  gives  a  yellow 
precipitate,  which  turns  green  on  warming.  It  is  also  soluble  in 
excess  of  the  reagent  with  a  yellow  colour,  which  is  bleached  on  adding 
tartaric  acid. 

Cpb«,lt    gulphat^    in    presence    of    sulphu|r    4'O^ide    gives    a    red 
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precipitate  dissolving  in  excess  of  the  reagent  with  a  dark  red  colour, 
which  is  not  readily  bleached  by  tartaric  acid. 

In  ordinary  analysis,  the  mixed  sulphides  of  cobalt  and  nickel  are 
dissolved  in  nitrohydrochloric  acid,  and  the  solution  is  evaporated  to 
dryness.  If  now  the  chlorides  are  dissolved  in  sulphurous  acid  and 
pure  potassium  cyanide  is  added,  a  pale  green  precipitate  soluble  in 
excess  of  the  cyanide  with  a  yellow  colour,  discharged  by  tartaric  acid, 
will  form  if  nickel  only  is  present.  If  the  solution  merely  contains 
cobalt,  a  red  precipitate  is  obtained  soluble  in  excess  of  the  cyanide 
with  a  red  colour,  which  turns  a  permanent  yellow  on  adding  tartaric 
acid.  If  both  cobalt  and  nickel  are  present,  the  latter  being  in  excess, 
a  yellowish-red  precipitate  is  obtained,  which  redissolves  in  excess  of 
the  cyanide  with  a  yellow  colour,  which  is  almost  completely  bleached 
by  tartaric  acid.  If,  however,  the  cobalt  is  in  excess,  a  red  precipitate 
and  red  solution  are  obtained,  not  decolorised  by  tartaric  acid. 

L.  DE  K. 

Electrolytic  Estimation  of  Zinc.  Ellwood  B.  Speab,  Edward 
E.  Wells,  and  Bbainerd  Dyee  {J.  Amer.  Chem.  Soc,  1910,  32, 
530—533).— Price  {Chem.  News,  1906,  94,  18;  1908,  97,  89)  has 
pointed  out  that  the  results  obtained  in  the  electrolytic  estimation  of 
zinc  are  too  high.  The  present  authors  have  investigated  the  sodium 
acetate,  potassium  oxalate,  and  alkali  hydroxide  methods,  and  have 
found  that  in  each  case  when  the  zinc  is  completely  precipitated,  high 
results  are  invariably  obtained. 

Zinc  can  be  best  detected  by  means  of  potassium  ferrocyanide  at  a 
temperature  of  50 — 70\  The  solution  should  be  acidified  with 
10 — 15  c.c.  of  sulphuric  acid  of  D  1*84,  and  potassium  ferrocyanide 
added  until  the  concentration  is  about  25  grams  per  litre.  Under 
these  conditions,  0*5  mg.  of  zinc  produces  a  turbidity  even  in  presence 
of  large  quantities  of  salts  of  organic  acids.  E.  G. 

Cavises  of  the  High  Results  in  the  Electrolytic  Estimation 
of  Zinc.  Ellwood  B.  8peab  {J.  Amer.  C/tem.  >Soc.,  1910,  32, 
633 — 538). — It  has  been  shown  by  Spear,  Wells,  and  Dyer  (preceding 
abstract)  that  the  results  obtained  in  the  electrolytic  estimation  of 
zinc  are  invariably  too  high.  It  has  now  been  found  that  this  is  not 
dae  to  the  enclosure  of  liquid  by  the  deposit,  to  the  precipitation  of  a 
salt  with  the  zinc,  to  the  adsorption  of  hydrogen  or  its  deposition  as 
zinc  hydride,  or  to  the  presence  of  another  metal,  but  is  caused  by  the 
deposition  of  zinc  oxide  or  hydroxide  with  the  zinc. 

The  electro-deposition  of  zinc  is  discussed  from  a  theoretical  stand- 
point, and  reasons  are  adduced  for  the  rapid  evolution  of  hydrogen  in 
strongly  alkaline  solutions.  E.  G. 

Estimation  of  Zinc    by    Weighing    it    £is    Zinc    Sulphate. 

KuGENB  C.^  Sullivan  and   W.  C.    Tavlob    {J.  Ind.    Engin.    Chem., 

I   1909,   1,  476). — The  zinc  is  precipitated  as    sulphide  from    a    warm 

[  solution  to  which  small  quantities  of  ammonium  hydroxide  are  added 

j  during  the  precipitation  to  counteract  the  increasing  acidity. 

The  precipitate  is  collected,  washed,  and  redissolved  in  the  minimum 
I  quantity  of  dilute  hydrochloric  acid,  with  which  the  filter  paper  must 
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also  be  carefully  cleansed  ;  the  clear  liquid  is  evaporated,  transferred 
to  a  tared  crucible,  and  treated  with  a  slight  excess  of  sulphuric  acid, 
evaporated  to  dryness,  and  subsequently  heated  to  redness. 

F.  M.  G.  M. 

Formation  of  Rubeanic  Acid  in  the  Analytical  Separation 
of  Cadmium  and  Copper.  Heinrich  Biltz  and  Wilhelm  Biltz 
{Ber.,  1910,  43,  958—959);  Lothar  Wohler  {ibid.,  1194).— The 
formation  of  rubeanic  acid  noted  by  "Wohler  and  Hirschberg  (this 
vol.,  ii,  349)  has  been  mentioned  by  H,  and  W.  Biltz  and  by  Treadwell 
in  their  text-books.  C.  S. 

Electro-analytical  Determination  of  Lead  as  Peroxide. 
Henry  J.  S.  Sand  {Trans.  Faraday.  Soc,  1910,  5,  207 — 211). — Lead  is 
deposited  as  peroxide  on  rotating  gauze  electrodes  from  nitric  acid 
solution  (Trans.,  1907,  91,  397).  The  precipitate  takes  up  moisture 
from  damp  air  at  200°,  so  that  it  must  be  dried  in  a  dry  atmosphere. 
Temperatures  much  higher  than  200°  lead  to  a  slow  decomposition  of 
the  peroxide.  A  simpler  plan  is  to  dip  the  deposit  (which  is 
dehydrated  by  the  electric  current)  at  once  into  alcohol  and  then  into 
ether,  and  dry  it  over  a  flame.  For  deposits  obtained  at  90°  with  a 
current  of  iive  amperes  (using  the  author's  electrodes),  the  factor  0'863 
may  be  used  to  calculate  the  weight  of  lead  in  the  deposit ;  at  95 — 97° 
the  factor  is  0"865,  instead  of  the  theoretical  value  0'866.  T.  E. 

Toxicological  Detection  of  Mercury  and  Mercurial 
Compounds.  Marco  T.  Lecco  {Zeitseh.  anal.  Chem.,  1910,  49, 
283 — 284). — If  a  liquid  mixture  of  animal  or  vegetable  substances 
containing  mercuric  sulphide  or  globules  of  metallic  mercury  is 
submitted  to  distillation,  metallic  mercury  does  not  pass  over  into  the 
aqueous  distillate.  If,  however,  the  mixture  contains  calomel  or 
corrosive  sublimate,  which  are  reduced  to  metal  by  the  organic  matters 
or  mercury  in  an  extremely  fine  state  of  division,  some  of  the  metal 
passes  over  into  the  distillate.  The  easiest  way  is  to  Alter  the  distillate, 
and,  after  washing  the  filter  paper  with  water,  alcohol,  and  ether,  to 
examine  it  with  a  magnifying  glass.  L.  de  K. 

Titration  of  Mercuric  Chloride  and  "  Sublimate  Pastilles." 
Erwin  Rupp  {Chem.  Zentr.,  1910,  1,  478;  from  Apoth.  Zeit.,  1909,  24, 
939). — Ten  to  fifty  c.c.  of  the  neutral  solution  containing  1 — 5%  of 
mercuric  chloride  are  mixed  with  5 — 10  drops  of  1%  phenol phthaiein 
and  titrated  with  .Ay2-potassium  cyanide.  If  the  original  solution  is 
acid  towards  litmus  paper  on  adding  sodium  chloride,  one  drop  of 
phenolphthalein  is  added  first  and  then  .A710-alkali  until  neutral  ; 
more  phenolphthalein  is  then  added,  and  the  titration  continued  with 
pure  potassium  cyanide. 

In  the  case  of  pastilles,  five  or  ten  (weighing  respectively  1  gram  or 
0'5  gram  each)  are  dissolved  in  water,  and  the  solution  is  diluted  to 
250  c.c.  0-1 — 02  Gram  of  purified  animal  charcoal  is  added,  and, 
after  shaking  for  two  minutes,  the  liquid  is  filtered  ;  50  c.c.  of  the 
decolorised  solution  are  then  titrated  with  cyanide.  Two  mols.  of 
potassium  cyanide  =  one  mol.  of  mercuric  chloride.  L.  de  K. 
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Volumetric  Estimation  of  Aluminium  Salts.  Lucien  Telle 
(Chem.  Zentr.,  1910,  i,  382;  from  Bull.  Sci.  Phann.,  1909,  16, 
656 — 658). — Ten  c.c.  of  approximately  2'^',;  alum  solution  (free  from 
ammonia)  are  diluted  with  -iO  c.c.  of  water,  heated  to  boiling,  and 
titrated  with  3710-barium  hydroxide,  using  phenolphthalein  as 
indicator;  this  gives  the  free  and  combined  acid.  0  5 — 1  Gram  of 
pure  potassium  fluoride  is  dissolved  in  a  silver  or  nickel  dish  in  50  c.c. 
of  water,  heated  to  boiling,  and  neutralised  ;  10  c.c.  of  the  alum 
solution  are  added,  and  the  solution  is  again  neutralised  with  Nj  10- 
barium  hydroxide  at  the  boiling  heat.  This  gives  the  amount  of  free 
acidity,  and  the  difference  represents  the  combined  acidity,  which  in 
turn  represents  the  aluminium. 

In  presence  of  iron,  the  alumina  is  first  separated  by  means  of  sodium 
thiosulphate,  and  then  introduced  into  a  boiling  2%  solution  of  neutral 
potassium  fluoride.  A  definite  volume  of  xV  10-sulphuric  acid  is  added, 
and,  after  boiling  a  few  minutes,  the  excess  of  acid  is  titrated  with 
iV  10-sodium  hydroxide,  using  phenolphthalein  as  indicator. 

L.  DE  K. 

Rational  Analysis  of  Clays.  Walter  C.  Hancock  {J.  Soe. 
Chem.  Ind.,  1910,  29,  309— 311).— The  process  given  in  Lunge's 
"  Methods  of  Technical  Analysis  "is  recommended. 

The  potassium  pi-esent  may  be  taken  as  representing  approximately 
felspar,  whilst  the  clay  substance  may  be  calculated  either  from  the 
amount  of  combined  water  or  from  the  aluminium  less  that  required 
for  the  felspar.  Quartz  remains  undissolved  after  heating  with 
sulphuric  acid,  and  may  be  freed  from  admixed  silica  by  warming  wiih 
5%  solution  of  sodium  hydroxide,  or,  according  to  Koerner,  by  warming 

I  for  five  minutes  on  the  water-bath  with  0'5%  hydrofluoric  acid. 

'  L.  DE  K. 

Titration  of  Ferrous  Salts  in  the  Presence  of  Hydrochloric 

and  Phosphoric  Acids.     George  J.  Hough  (J.  Ajtier.  Chem.  Soc, 

1910,  32,  539—54:0). — Solutions   of    ferrous  salts   containing  hydro- 

I  chloric  acid  can  be  accurately  titrated   with  potassium  permanganate 

if  phosphoric  acid  is  previously  added  to  the  solution.     The  method  is 

I  recommended  for  the  estimation  of  iron  in  iron  ores,  and  is  said  to  give 

I  excellent  results,  provided  that  as   little  hydrochloric  acid  as  possible 

(not  exceeding  5 — 10  c.c.  of  the  concentrated  acid)  is  used,  that  the 

titration   is  carried  out   in  a  cold  solution  of  about   300  c.c.  volume, 

i  that  stannous  chloride  is  not  employed  to  reduce  the  iron. 

K.  G. 

Estimation  of  Ferric  Iron  in  the  Presence  of  Ferrous 
llron.  W.  ScHATz  {Pkartn.  Zeit.,  1910,  65,  292).— The  author  con- 
Grms  the  statement  of  Joseph  (this  vol.,  ii,  351)  that  in  Mohr's  methoii 
of  estimating  ferric  iron  (liberation  of  iodine  from  potassium  iodide) 
there  is  no  need  to  operate  in  an  atmosphere  of  carbon  dioxide. 

The  process  is  also  applicable  in  the  presence  of  ferrous  iron.  Tho 
author  uses  starch  as  indicator,  and  titrates  with  ^V/lO-thiosulphate 
[rapidly  until  perfectly  colourless  ;  no  inconvenience  is  then  experienced 

ma  return  of  the  blue  colour.  L.  pe  K 
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Analysis  of  Pyrites.  Wjlhelm  Yilstrup  (Chem.  Zeit.,  1910,  34, 
350 — 351). — ^The  sulphur  and  iron  are  estimated  by  Lunge's  method. 
The  other  constituents  are  estimated  as  follows  :  12*5  grams  of  the 
powdered  ore  are  moistened  in  a  large  beaker  with  10  c.c.  of  water 
and  1  c.c,  of  sulphuric  acid,  and  i-trong  nitric  acid  is  added  until  there 
is  no  further  effervescence.  The  liquid  is  now  boiled  down  to  a  paste, 
and  the  residue  treated  with  boiling  water.  If  the  residue  is  not 
white,  the  liquid  is  decanted,  and  the  insoluble  mass  boiled  with  aqua 
regia.  This  is  then  evaporated  and  the  residue  transferred  to  the 
main  solution,  and  the  whole  diluted  to  250  c.c.  The  solution  is  then 
passed  through  a  dry  filter  ;  the  reddue  is  washed,  and  then  tested  for 
lead  by  boiling  with  ammonium  acetate ;  excess  of  sulphuric  acid 
reprecipitates  the  lead.  Two  hundred  c.c.  of  the  filtrate  (10  grams  of 
sample)  are  treated  with  hydrogen  sulphide.  The  precipitate,  con- 
sisting of  copper  and  arsecious  sulphides,  is  digested  with  ammonium 
carbonate  ;  this  dissolves  the  aisenic,  which  is  then  reprecipitated  by 
adding  dilute  sulphuric  acid  and  passing  hydrogen  sulphide.  The 
arsenious  sulphide  is  collected  in  a  Gooch  crucible,  washed  with 
alcohol  and  carbon  disulphide,  dried  at  100°,  and  weighed.  The 
copper  sulphide  is  freed  from  admixed  sulphur  and  traces  of  antimony 
sulphide  by  boiling  with  sodium  sulphide,  and  then  washed  and  burnt 
to  oxide.  The  filtrate  from  the  copper-arsenic  precipitate  is  diluted 
to  500  c.c.  Fifty  c.c.  (1  gram  sample)  are  boiled,  oxidised  with  nitric 
acid,  and,  after  adding  an  excess  of  ammonium  chloride,  precipitated 
with  ammonia.  As  the  iron  precipitate  retains  zinc  it  should,  after 
washing,  be  redissolved  in  hydrochloric  acid,  and,  after  neutralisation, 
boiled  with  ammonium  acetate  or  nitrite.  The  united  filtrates  then 
contain  all  the  zinc.  After  adding  excess  of  ammonia  and  heating 
to  boiling,  any  calcium  and  magnesium  are  precipitated  by  adding  a 
little  ammonium  carbonate  and  phosphate ;  the  liquid  should  then  be 
stirred  for  half  an  hour.  Fi-om  the  filtrate,  the  zinc  ammonium 
phosphate  is  recovexed  by  boiling  off  the  ammonia,  and  fiuHlly 
converted  by  ignition  into  zinc  pyrophosphate  and  weighed  as  sucli. 
If  the  colour  should  not  be  pure  white,  traces  of  nickel  or  cobalt 
phosphate  may  be  present.  In  such  cases,  the  filtrate  from  the  iron  id 
acidified  with  acetic  acid  and  treated  with  hydrogen  sulphide.  After 
twenty-four  hours,  the  precipitate  is  collected  and  treated  with  cold 
iV-hydrochloric  acid,  the  zinc  dissolves,  and  the  nickel  and  cobalt  are 
not  affected.  From  the  filtrate,  the  zinc  is  then  recovered  as  pyro- 
phosphate as  usual.  L.  de  K. 

Direct  Titrations  of  Cobalt  and  Nickel.  Erwin  Rupp  and 
F.  Pfenning  {CJiem.  Zeit.,  1910,  34,  322— 323).— Coia^^.— Five  to  ten 
to  25  c.c.  of  ^/2-potassium  cyanide  are  taken,  and  the  cobalt  .•■sulphate 
solution  (containing  0*2 — 0'75%  of  metal  and  free  from  acidity)  i» 
added  until  a  faint  permanent  turbidity  is  formed.  One  c.c.  of 
iV/2-cyanide  =  00059  gram  of  cobalt. 

Nickel. — The  process  for  cobalt  may  be  also  used  for  nickel,  but  it  is 
advisable  to  add  5  to  20  drops  of  10%  ammonia;  too  large  an  excess  of 
ammonia  is,  however,  injurious.  1  c.c.  of  iV/2-cyanide  =  0*0073375' 
gram  of  nickel. 
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The  reverse  process  is,  however,  more  convenignt.  A  measured 
volume  of  the  neutral  nickel  solution  is  mixed  with  10  drops  of  1% 
phenolphthalein,  and  titrated  with  372-potas8ium  cyanide  until  the 
liquid  gets  clear  and  has  a  decidedly  red  colour.  A.  third  plan  is  to 
add  to  the  neutral  nickel  solution  a  definite  volume  of  aV/2-cyanide, 
and  then  to  titrate  the  excess  with  372-acid,  with  methyl-orange  as 
indicator. 

These  last  two  methods  are  not  applicable  in  the  estimation  of 
cobalt.  L.  DE  K. 

The  Rapid  Electrolytic  Precipitation  of  Tin.  B.  Pasztor 
{Eltktrochem.  Zeitsch.,  1910,  16,  281). — An  account  of  experiments  on 
the  electrolytic  precipitation  of  tin  with  varying  strengths  of  current 
at  difEerent  temperatures  and  in  various  solvents.  The  material 
employed  was  the  double  ammonium  stannichloride,  SnCl^,2^H^Cl, 
whilst  tartaric,  formic,  and  oxalic  acids  were  found  to  be  suitable 
electrolytes.  The  results  are  tabulated,  and  the  character  of  the 
precipitates  obtained  is  described.  F.  M.  G.  M 

Estimation  of  Thorium  in  Monazite  Sand.     Richard  J.  Meyer 

and  M.  Speter  (Chem.  Zeit.,  lyiO,  34,  306—308). — Fifty  giams  of  the 

sample  are  heated  with  100  c.c.  of  strong  sulphuric  acid  for  six  hours 

at  250°,  and,  when  cold,  500  c.c.  of  cold  water  are  added.    The  solution 

is  filtered  and,  when  cold,  diluted  to  1  litre,  and    100  c.c.   are   then 

taken   for  analysis.     After  adding  50  c.c.  of  nitric   acid,   D  1'4,  and 

cooling,  a  cold  solution  of   15  grams  of  potassium  iodate  in  50  c.c.  of 

nitric  acid  and  30  c.c.   of  water  is  added,  aud,  after  half  an  hour,  the 

thorium   iodate   is  collected  and   washed  with   a  solution  containing 

.  2  grams  of  potassium  iodate  in  50  c.c.  of  dilute  nitric  acid  and  200  c.c. 

of  water.     The  precipitate  is  returned  to  the  beaker,  and  again  stirred 

;  and  washed.     It  is  now  again  transferred  to  the  beaker  by  means  of  a 

I  jet  of  hot  water,  heated  to  boiling,  and  dissolved  in  30  c.c.  of  strong 

I  nitric  acid  ;  addition  of  4  grams  of  potassium  iodate  dissolved  in  hot 

water  causes  it  to  reprecipitate.  The  precipitate  is  now  collected  on  the 

lie  filter  and  washed  as  before,  and  is   then  quite  free  from  cerium. 

is  dissolved  in  hydrochloric  acid  with  the  aid  of  sulphur  dioxide,  and 

-ipitated  with  ammonia   at  the   boiling    heat.     The   hydroxide  is 

-bed  with   boiling  water,  redissolved  in  dilute  hydrochloric  acid, 

1  precipitated  with  excess  of  oxalic  acid.     The  precipitate  is  washed 

iih  water,  acidi6ed  with  hydrochloric  acid,  and  then  ignited  to  oxide. 

L.  DE  K. 

Estimation  and  Separation  of  Palladium.  Alexander 
oTBiEH  and  Ferdinand  Falco  {Zeitsch.  anal.  Cfiem.,  1910,  49, 
87 — 295). — About  0-2  gram  of  the  palladium  halogen  salt  is  dissolved 
n  a  little  very  dilute  hydrochloric  or  hydrobromic  acid,  diluted  to 
50  CO.,  and  heated  to  boiling,  when  a  boiling  aqueous  solution  of 
ydrazine  sulphate  i.s  added.  The  beaker  is  now  placed  on  a  boiling 
'ater-bath  until  the  metal  has  separated  completely,  and  the  excess  of 
he  reagent  is  then  de.stroyed  by  half  an  hour's  active  boiling.  The 
j»alladiHm  is  collected  on  a  filter,  washed,  and  dried  at  1 15".     It  is  then 

'ached  from  the  filter,  which  is  burnt  separately  in  a  porcelain  boat, 


ii.    460  ABSTRACTS   OF   CHEMICAL   PAPERS. 

and,  after  adding  it  to  the  ash,  the  whole  is  ignited,  first  in  a  current  of 
air,  then  in  a  current  of  hydrogen,  and  finally  in  a  current  of  carbon 
dioxide  free  from  oxygen.  The  reduction  may  be  also  effected  in 
ammoniacal  solution.  In  the  filtrate  the  halogen  may  be  estimated  by 
means  of  silver  nitrate  as  usual.  L.  de  K. 

Moist  Combustions  with  Caro's  Acid.  Wilhelm  Migault 
(Chem.  Zeit.,  1910,  34,  337). — The  acid  is  prepared  by  adding  slowly 
3 — 4  volumes  of  sulphuric  acid  to  1  vol.  of  30%  hydrogen  peroxide 
(perhydrol),  and  is  a  most  powerful  oxidiser.  In  practice,  to  each 
gram  of  the  organic  substance  to  be  destroyed  is  added  2 — 4  c.c.  of 
perhydrol  and  then  6 — 12  c.c.  of  sulphuric  acid.  The  whole  is  then 
heated  at  100°  and  towards  the  end  at  140°  If  necessary,  the 
solution  is  allowed  to  cool  and  then  again  warmed  with  some  more 
perhydrol.  L.  de  K. 

Elementary  Analysis  by  means  of  a  Calorimetric  Bomb. 
Harold  L.  Higgins  and  Alice  Johnson  {J.  Ame)\  Ghem.  Soc,  1910, 
32,  547 — 558). — A  method  is  described  for  the  simultaneous  estimation 
of  carbon  and  hydrogen  and  the  determination  of  the  heat  of  com- 
bustion by  means  of  the  calorimetric  bomb,  and  is  recommended 
especially  for  the  analysis  of  food,  fseces,  and  urine.  A  description  is 
given  of  the  apparatus  employed,  the  method  of  manipulation,  and  the 
mode  of  calculating  the  results.  The  carbon  can  be  estimated  with  a 
maximum  error  of  ±  0*7%  of  the  amount  present,  and  the  hydrogen 
with  an  error  of  between  2%  and  6%.  E.  G. 

The  Technique  of  Carbon  Dioxide  Estimation  by  means  of 
the  Berthelot  Bomb.  E.  Gbafe  {Biochem.  Zeitsch.,  1910,  24, 
277 — 281), — The  carbon  can  be  estimated  in  a  substance  at  the  same 
time  as  the  calorimetric  value.  Two  valves  must  be  supplied  to  the 
bomb,  one  for  the  outlet  of  the  carbon  dioxide,  after  combustion  of 
the  substance  in  oxygen,  and  the  other  for  the  inlet  of  dry  carboQ 
dioxide-free  air,  for  driving  out  the  last  traces  of  the  gas  after  the 
pressure  in  the  bomb  has  reached  the  atmospheric  pressure. 

In  the  case  of  nitrogenous  and  sulphur-containing  substances,  small 
quantities  of  water  should  be  added  before  combustion  to  keep  back 
the  nitric  and  sulphuric  acids.  S.  B.  S. 

Estimation  of  Petroleum  Derivatives  and  Resins  in 
Turpentine  Oils.  Paul  Nicolardot  and  Louis  Clement  {Bull.  Soc. 
chim.,  1910,  [iv],  7,  173— 176).— Fifty  c.c.  of  turpentine  oil  are 
dissolved  in  50  c.c.  of  glacial  acetic  acid  in  a  reflux  apparatus ;  nitric 
acid  (D  1-2)  is  added  drop  by  drop  during  an  hour,  or  until  nitron.s 
fumes  appear.  The  mixture  is  distilled  in  steam,  and  the  volatile 
petroleum  derivatives  dried  over  potassium  carbonate  and  measured. 
The  process  is  less  dangerous  than  the  usual  method,  and  give.s  better 
results.  The  resins  are  estimated  by  washing  the  nou-volatile  magma, 
extracting  with  chloroform,  and  weighing  after  removal  of  the  solvent 
by  evaporation. 

J^etails  are  also  given  for  the  analysis  of  turpentine  oils  by  oxidation 
with  chromic  acid  and  mercuric  acetate.  W.  0.  W. 
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Analysis  of  Turpentine  Oil  by  Miscibility  Curves.  Maurice 
VizES  (Conipt.  rend.,  1910,  150,  698 — 700).— The  conclusions  of 
Louise  (this  vol.,  ii,  357)  have  been  confirmed  by  experiments  on  the 
reciprocal  solubility  of  aniline  and  turpentine,  but  the  miscibility 
curves  obtained  are  of  somewhat  different  shape  to  those  shown  by 
this  author.  This  is  explained  by  the  marked  effect  produced  by 
acidity,  especially  when  this  is  due  to  resin.  Before  applying  the 
method  to  commercial  turpentine  oils,  the  samples  should  be  distilled 
and  the  neutrality  of  the  tractions  assured.  W.  0.  W. 

Detection  of  Methyl  Alcohol  in  General,  and  Especially  in 

Presence    of    Ethyl   Alcohol.     Georges    Deniges    {Compt.    rend., 

1910,   150,  832—834.     Compare    this   vol.,   ii,    357).— The  following 

method  is  given  for  detecting  traces  of  methyl  alcohol  in  ethyl  alcohol  : 

0*1  c.c.  of  alcohol  is  mixed  with  5  c.c.  of  a  1%  potassium  permanganate 

solution  and  0*2  c.c.  of  pure  sulphuric  acid.    After  three  minutes,  1  c.c. 

of  a  cold  saturated  solution  of  oxalic  acid  is  added.     When  the  liquid 

has  become  pale  yellow,   it  is  shaken   with   1   c.c.  of  pure  sulphuric 

acid.     The   colourless   liquid  is  then  treated  with    5   c.c  of    Schiff's 

reagent,  prepared  as  described  previously.     The  appearance  of  a  violet 

colour  after  some  minutes  indicates  the  presence  of  methyl  alcohol. 

This    process  will   detect  one  part  of   methyl  alcohol  in    1000  parts 

of  ethyl  alcohol,  but  if  the  liquid  is  submitted  to  fractionation,  one 

part  in  10,000  may  be  detected. 

I      The  presence  of  ethyl  alcohol  is  advantageous,  as  it  admits  of  the 

I  transient  formation  of   an  acetal,  which  readily  reacts    with  Schiff's 

reagent.     When  methyl  alcohol  is  sought  for  in  aqueous  solution,  the 

;  process  is  modified  as  follows  :  3  c.c.  of  the  solution  (containing  less 

i  than  4%  of  methyl  alcohol)  are  mixed  with  1  c.c.  of  pure  ethyl  alcohol 

j  and  2  c.c.  of  potassium  permanganate  solution  (2*5%).     The  mixture 

I  is  shaken  with  2  c.c.  of  sulphuric  acid,  and  the  process  completed  as 

before.     Under  these  conditions,  a  few  mg.  of  methyl  alcohol  may  be 

detected  in  100  c.c.  of  water.  W.  O.  W. 

Toxicolog^cal  Detection  of  Alcohol.     Marco  T.  Lecco  {Zeitsch. 

\anal.   Chem.,  1910,  49,  285). — On  evaporating  a  distillate  to  be  tested 

I  for  phosphorus  with  nitric  acid  on  the  water-bath,  the  author  noticed 

j  the  formation  of  oxalic  acid  crystals,  and  further  investigation  showed 

that  this  was  caused  by  the  presence  of   alcohol  in   the   intestines 

analysed.     The  other  volatile  organic  matters  present  do  not  yield  the 

•^7*^19.  L.  DE  K. 

Estimation  of  Dry  Extract  in  Wines.  Philippe  Malvezin 
{Ann.  Chiin.  anal.,  1910,  15,  135— 137).— The  wine  is  concentrated  by 
distillation  or  evaporation  to  exactly  one-third  of  its  volume,  and 
when  cooled  to  between  20  and  30°  its  sp.  gr.  is  taken  with  a  delicate 
hydrometer.  For  every  5°  over  15"^,  a  correction  should  be  made 
of  -t-0002. 

The  figure  over  I  0000  is  then  multiplied  with  a  factor  varying  from 
p  21  to  026  (see  Blarez's  table  in  the  original  paper),  and  the  result  ia 
livided  by  the  empirical  factor  2-87.  L.  db  K. 

VOL.  xcviiL  ii.  32 
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A  Reaction  of  Amyl  Alcohol.  H.  von  Wyss,  E.  Hkrzfeld,  and 
0.  Kewidzoff  {Zeitsch.  physiol.  Chem.,  1910,64,  479 — 480). — Normal 
urine  gives  an  intense  blue  coloration  with  four  drops  each  of 
solutions  1,  2,  and  3  and  10  drops  of  solution  4  ;  (1)  contains  4*5  grams 
of  a-naphthol  in  100  c.c.  of  cold  50%  alcohol ;  (2)  4'5  grams  of 
j9-phenylenediamine  in  100  c.c.  of  absolute  alcohol ;  (3)  45  grams  of 
sodium  carbonate  (anhyd.)  in  100  c.c.  of  water;  (4)  3%  hydrogen' 
peroxide  solution. 

Arayl  alcohol  (2  c.c.)  also  gives  an  intense  blue  coloration  with  a' 
mixture  of  four  drops  of  each  of  the  solutions  1,  2,  and  3.  woButyl 
alcohol  also  gives  a  coloration,  but  not  so  intense,  and  heptyl,  ethyl, 
and  cetyl  alcohols,  glycerol  and  wax  give  feeble  colorations.  Methyl 
and  propyl  alcohols,  sucrose,  inositol,  methyl  and  ethyl  acetates, 
acetone,  light  petroleum,  benzene  hydrocarbons,  chloroform,  fatty 
acids,  purine  bases,  creatine,  &c.,  do  not  give  a  coloration, 

J.  J.  S. 

Estimation  of  Cholesterol  and  Cholesterol  Esters  in  some 
Normal  and  Pathological  Kidneys.  Adolf  Windaus  [Zeitsch. 
physiol.  Chem.,  1910,  65,  110 — 117). — The  kidneys  are  comminuted 
and  mixed  with  three  times  the  bulk  of  anhydrous  gypsum,  and,  after 
the  mass  has  hardened,  it  is  reduced  to  fine  powder  and  then  extracted 
in  a  large  Soxhlet  apparatus  for  three  to  five  days  with  ether  or  light 
petroleum.  The  solution  is  evaporated,  and  the  residue  dissolved  in 
thirty  times  its  weight  of  hot  95%  alcohol.  (If  any  residue  should 
remain,  this  may  retain  cholesterol  ester ;  it  should  be  dissolved  in  ether- 
alcohol  and  added  to  the  filtrate  of  the  digitonin  precipitate.)  To  this 
is  then  added  a  1%  alcoholic  solution  of  digitonin  in  slight  excess. 
After  a  few  hours,  the  precipitate  is  collected  on  a  Gooch  filter,  washed 
with  alcohol  and  ether,  dried  at  100°,  and  weighed  ;  it  contains  25%  of 
cholesterol. 

The  filtrate  is  concentrated,  and,  after  adding  some  water,  shaken 
with  light  petroleum  (or  elher).  The  excess  of  digitonin  remains  in 
the  weak  alcoholic  liquid,  whilst  the  cholesterol,  fatty  matters,  and 
other  lipoids  pass  into  the  upper  layer.  The  solvent  is  then  distilled 
off,  and  the  residue  saponified  with  hot  alcoholic  sodium  ethoxide. 
The  liberated  cholesterol  is  extracted  with  light  petroleum,  and  finally 
weighed  as  the  digitonin  compound. 

On  applying  the  process  to  normal  and  to  diseased  kidneys,  the 
author  Loticed,  in  the  case  of  the  latter,  an  enormous  increase  in  the 
amount  of  the  cholesterol  esters  ;  the  free  cholesterol,  however,  showed 
no  great  differences.  L.  de  K. 

Precipitation  of  Reducing  Sugar  by  Lead  Acetate  and  the 
Estimation  of  Reducing  Sugars.  Henri  Pellet  [Btdl.  Aeaoc. 
chim.  Sucr.  DisL,  1910,  27,  856— 860).— It  is  pointed  out  that 
clarification  of  crude  sugars,  molasses,  etc.,  with  lead  acetate  causes 
a  part  of  the  reducing  sugars  present  to  be  precipitated,  and  that,  m 
order  to  ascertain  the  actual  quantity  of  these  sugars,  the  estimation  of 
the  same  should  be  carried  out  on  a  solution  of  the  sample  which  has 
not  been  subjected  to  any  other  treatment  than  filtration.    W.  P.  S. 
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Betimation  of  Dextrose  in  Blood.  Bebthold  Oppler  (Zeitsch, 
physiol.  Chem.,  1910,  64,  393— 422).— The  following  method  is  finally 
recommended  :  The  blood  collected  in  ammonium  oxalate  is  diluted 
with  water,  and  precipitated  in  the  dark  with  a  10%  solution  of  phospho- 
tuDgstic  acid.  The  filtrate  is  freed  from  the  excess  of  the  reagent  by 
means  of  lead  acetate,  the  excess  of  which  is  then,  in  turn,  removed  by 
hydrogen  sulphide.  The  filtrate,  after  being  duly  concentrated,  may 
then  be  examined  polarimetrically,  or  the  dextrose  may  be  estimated 
by  the  fermentation  process  or  by  one  of  the  reduction  methods;  in 
this  case,  Bertrand's  process  (Abstr.,  1907,  ii,  136)  is  recommended. 

L.  DE  K. 

Bromine  "Water  as  an  Agent  for  Discriminating  between 
Aldoses  and  Ketoses.  Emil  Votocek  and  J.  Nemec:kk  {Zeitsch, 
Zuckerind.  Bohm.,  1910,  34,  399— 402).— The  authors  have  already 
made  a  physico-chemical  study  of  the  reaction  between  aldoses  and 
bromine  water  (this  vol.,  i,  95).  Experiments  showed  that  ketoses 
were  not  acted  on  at  the  ordinary  temperature,  and  the  object  of  the 
present  investigation  was  to  ascertain  the  conditions  of  concentration 
and  temperature  under  which  the  maximum  oxidation  of  aldoses  should 
occur,  the  ketoses  not  being  attacked.  Both  at  100°  and  at  60^  some 
of  the  ketose  (fructose)  was  oxidised,  but  not  at  21°. 

The  following  method  is  recommended  :  0"5  gram  of  the  pure  sugar, 
the  nature  of  which  is  to  be  discovered,  is  dissolved  in  less  than  lOc.c. 
of  water,  40  c.c.  of  bromine  water  (saturated  at  the  ordinary  temperature) 
are  added,  and  the  whole  made  up  to  50  c.c.  with  water.  After  twenty- 
four  hours  at  21°,  the  sugar  remaining  in  25  c.c.  of  the  solution  is 
determined  by  Allihn's  method.  rf-Galactose  and  ^arabinose  are  almost 
completely  oxidised.  Dextrose  and  ^-xylose  oxidise  to  the  extent  of 
78  and  74%  respectively,  and  rhamnose  to  the  extent  of  61%. 
rf-Fructose,  on  the  other  hand,  is  not  acted  on.  E.  J.  K. 

The  Influence  of  Optically  Active  Non-sugar  Material  on 

the  Estimation  of  Sugar  in  the   Sugar  Beet.     Karl  Andrlik 

and  Vl.   Stanek   {Zeitsch.  Zuckerind.  Bohm.,  1910,  34,  385—399).— 

When  the  extract  of  sugar  beets,  obtained  in  the  usual  hot-water 

digestion  and  lead  acetate  method,  is  concentrated  by  evaporation  to 

about  one-fifth  of  its  volume,  there  is  a  decrease  in  the  amount  of 

I  polari-sation   effected   amounting   to  about   02°.      The  cause  of  this 

I  phenomenon  was  not  a.^certained.     The  value  is,  however,  higher  by 

about  O'l  1%  than  corresponds  with  the  amount  of  sucrose  as  determined 

I  by  Clerget's  method  ;  it  therefore  appears  that  other  optically  active 

substances  besides  sugar  are  present  in  the  extract,  notwithstanding 

the  clearing  action  of  the  lead  acetate.     The  active  substances  are  not 

the  raffinose  and  amino-acids  already  known. 

The  expi eased  juice  and  the  solution  obtained  by  the  diffusion  process 
contain  the  same  substances.  In  normal  cases,  however,  their  amount 
i«  only  email.  E.  J.  R. 

Detection  of  Sucrose  in  Wine,  Pale  Ale,  etc.  S.  Rothenfusseb 
\ZtxUch.  yahr.  Genusam.,   1910,  19,  261—268) The  test  described 
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depends  on  the  blue  coloration  which  is  produced  when  sucrose  is 
heated  with  diphenylamine  in  the  presence  of  hydrochloric  and  acetic 
acids,  and  also  on  the  fact  that  other  substances,  such  as  dextrin, 
invert  sugar,  maltose,  organic  acids,  etc.,  which  would  interfere  with 
the  reaction,  may  be  removed  by  precipitation  with  ammoniacal  lead 
acetate  solution.  In  the  case  of  wine,  a  small  quantity  of  the  sample 
is  neutralised,  and  to  20  c.c.  of  the  solution  are  added  10  c.c.  of 
slightly  ammoniacal  5%  casein  solution,  4  c.c.  of  normal  lead  acetate 
solution  (prepared  by  dissolving  500  grams  of  lead  acetate  in  1200  c.c. 
of  water),  and  2  c.c.  of  ammonia,  D  0'944.  The  mixture  is  shaken, 
and,  after  the  lapse  of  ten  minutes,  is  poured  on  a  filter.  Three  c.c.  of 
the  filtrate  are  then  heated  in  a  test-tube  in  a  boiling  water-bath  for 
ten  minutes  with  3  c.c.  of  diphenylamine  solution ;  the  latter  is 
prepared  by  mixing  10  c.c.  of  a  10%  alcoholic  diphenylamine  solution 
with  25  c.c.  of  glacial  acetic  acid  and  65  c.c.  of  hydrochloric  acid, 
D  1*19.  A  blue  coloration  is  produced  if  as  little  as  0*01%  of  sucrose 
is  present.  If  the  wine  contains  more  than  3*0%  of  invert  sugar,  it 
is  necessary  to  increase  the  proportion  of  casein  and  lead  acetate 
solutions  with  which  the  wine  is  treated  in  order  that  all  invert  sugar 
maybe  precipitated.  To  see  whether  all  this  sugar  has  been  removed, 
5  c.c.  of  the  filtrate  should  be  tested  with  Fehling's  solution  in  the 
usual  way;  when  the  filtrate  from  a  wine  yields  a  blue  coloration  with 
the  diphenylamine  reagent,  but  gives  no  reduction  with  Fehling's 
solution,  it  may  be  safely  concluded  that  sucrose  is  present.  Sweet 
wines  and  pale  ale  should  be  diluted  with  from  1  to  7  parts  of  water 
before  being  tested.  The  reaction  may  also  be  employed  for  the 
detection  of  sucrose  in  lactose  and  in  fruit  juices ;  orange  juice  gives 
an  intense  coloration  when  treated  as  described,  but  does  not  reduce 
Fehling's  solution.  W.  P.  S. 

Estimation  of  Cellulose  by  the  Methods  of  Lange  and  of 
Simon  and  Lohrisch.  Arthur  Scheunekt  and  Ernst  Lotsch 
(Zeitsch,  phyaiol.  Chem.,  1910,  65,  219 — 231). — Simon  and  Lohrisch's 
method  is  not  accurate,  for  treatment  with  concentrated  potassium 
hydroxide  alters  cellulose  considerably.  The  older  method  of  Lange 
is  also  unsuitable  for  quantitative  purposes,  for  treatment  with 
hydrogen  peroxide  in  concentrated  alkaline  solution  desti'oys  the 
cellulose.  W.  D.  H. 

The  Action  of  Fats  on  Osmium  Peroxide.  L.  Golodetz 
{Chem.  Rev.  Fett.  Harz.  Ind.,  1910,  17,  72— 73).— The  black  colour 
which  is  produced  when  fats  are  mixed  with  osmium  peroxide  is  due 
to  the  reduction  of  the  latter,  a  lower  oxide  or  metallic  osmium 
being  formed.  The  reduction  is  caused  by  the  oleic  acid  or  olein 
present  in  the  fats ;  oleic  acid  which  has  been  saturated  with  bromine 
does  not  reduce  osmium  peroxide,  and  the  reaction  depends,  therefore, 
on  the  unsaturated  state  of  the  oleic  acid.  W.  P.  S. 

Determination  of  the  Saponification  Number  of  Dark- 
coloured  Oils.  Otto  Schutte  {Chein.  Zeit.,  1910,  34,  351.  Compare 
Marx,  this  vol.,  ii,  360  ;  Mayer,  this  vol.,  ii,  361). — The  author  uses, 
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successfully,  the  following  process  for  the  estimation  of  fatty  oils  in 
presence  of  much  dark-coloured  mineral  oils  (cylinder  oils). 

Five  to  fifteen  grams  of  the  sample  are  dissolved  in  25  c.c.  of  pure 
benzene,  25  c.c.  of  ^V/ 2 -alcoholic  sodium  hydroxide  are  added,  and  the 
whole  boiled  in  a  reflux  apparatus  for  an  hour.  The  excess  of  alkali 
is  then  at  once  titrated  with  3''  i-sulphuric  acid,  using  "  alkali-blue  " 
as  indicator.  As  soon  as  the  bulk  of  the  alkali  has  been  neutralised, 
30  c.c.  of  chloroform  are  added,  which  carries  down  with  it  the  benzene 
layer  ;  the  change  from  red  to  pure  blue  is  then  readily  noticed.  A 
blank  experiment  should  be  made.  The  sodium  hydroxide  absorbed 
serves  to  calculate  the  amount  of  fatty  matter.  L.  de  K. 

Detection  of  Formaldehyde  in  Wines.  A.  Hubert  {Ann. 
Chim.  anal.,  1910,  15,  100 — 103). — An  adverse  criticism  of  the 
method  recommended  by  Rouillard  and  Goujon  (this  vol.,  ii,  239)  for 
the  detection  of  the  formaldehyde  derived  from  urotropine  (hexamethyl- 
enetetramine)  used  for  desulphitation  of  wines.  If,  in  presence  of 
urotropine,  sulphur  dioxide  is  estimated  by  Rippert's  method,  there 
is  a  serious  deficit,  but  if  Haas's  process  is  employed,  nearly  the  whole 
of  it  is  recovered ;  the  sulphur  dioxide,  however,  must  have  been 
added  recently. 

If  in  a  wine  of  great  alcoholic  strength  but  a  very  small  amount  of 
sulphur  dioxide  is  found,  it  is  certain  that  some  preservative,  such  as 
formalin  or  urotropine,  has  been  added  in  addition.  Formaldehyde 
may  often  be  recognised  by  its  odour  when  the  wine  is  heated  with  a 
little  calcium  peroxide  to  oxidise  the  sulphites.  For  its  estimation, 
100  c.c.  of  wine  are  acidified  with  5  c.c.  of  phosphoric  acid,  D  1*3,  and 
distilled  until  30  c.c.  have  been  collected.  The  distillate  is  then 
titrated  by  Legler's  well-known  ammonia  process  as  modified  by 
Schaffer.  L.  de  K. 

Estimation  of  Formaldehyde  in  Formalin  Soaps  (Lysoform, 
Formosapol,  and  Morbizid).  O.  Allemann  {Zeitsch.  anal.  Chem., 
1910,  49,  265 — 269). — Fifty  c.c.  of  the  formalin  soap  solution  are 
diluted  with  250  c.c.  of  water,  barium  chloride  is  added  as  long  as  a 
precipitate  forms,  and  the  whole  is  diluted  to  500  c.c. ;  in  the  case  of 
"  Morbizid  "  it  is  diluted  to  a  litre.  Five  c.c.  of  the  filtrate  are  mixed 
with  40  c.c.  iV/10-iodine,  and  aqueous  sodium  hydroxide  is  added  until 
the  colour  changes  to  bright  yellow.  After  ten  minutes,  the  liquid  is 
acidified  with  sulphuric  or  hydrochloric  acid,  and  the  excess  of  iodine 
titrated  with  ^Vy  10-sodium  thiosulpbate  (Romyn's  method). 

L.  DE  K. 

Detection  of  Acetone.  Leopold  Rosenthaler  (Zeitsch.  anal. 
Chem.,  1910,  49,  299).— A  question  of  priority.  The  author  noticed 
the  same  colorations  {ibid.,  1909,  48,  165)  as  described  by  Fritsch 
(this  vol.,  ii,  165).  L.  de  K. 

lodometric  Estimation  of  Acetone.  Lldwig  Krauss  {C/iem. 
Zentr.,  1910,  i,  767  ;  from  Apoth.  Zeit.,  1910,  25,  22).— The  estimation 
of  acetone  in  urine  is  generally  carried  out  by  the  Messinger-Huppert 
process,  but  the  results  are  not  always  concordant.     If,  however,  the 
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mixture  of  acetone  solution,  ^-alkali,  and  ^/10-iodine  solution  is 
frequently  shaken  for  a  quarter  of  an  hour  and  then  acidified  with  5% 
hydrochloric  acid,  the  iodine  separated  may  be  titrated  accurately. 

The  distillate  of  a  urine  free  from  acetone  was  used  for  test 
experiments,  and  the  acetone  added  was  entirely  recovered. 

L,  DE  K. 

Detection  of  Hexamethylenetetramine  in  Wine.  Bonis 
{A7in.  Falsi/.,  1910,  3,  106 — 112), — The  magenta-sulphurous  acid  test 
recommended  by  Rouillard  and  Goujon  (this  vol.,  ii,  239)  is  trust- 
worthy provided  that  the  distillate  or  wine  is  acidified  with  one-fifth 
of  its  volume  of  sulphuric  acid  before  the  reagent  is  added.  Under 
these  conditions  the  test  is  characteristic  of  formaldehyde  ;  acetaldehyde 
does  not  yield  a  coloration.  As  regards  the  question  whether  the 
detection  of  formaldehyde  in  a  wine  is  an  indication  that  the  latter  has 
been  treated  with  hexamethylenetetramine,  the  author  is  of  opinion 
that  it  is  necessary  to  detect  the  presence  of  an  undue  quantity  of 
ammonia  in  a  wine,  in  addition  to  formaldehyde,  before  an  afiirmative 
answer  can  be  given.  As  wine  which  has  received  the  addition  of  a 
definite  quantity  of  hexamethylenetetramine  does  not  yield  a  quantity 
of  ammonia  corresponding  with  that  equivalent  to  the  amount  formed 
by  the  decomposition  of  the  hexamethylenetetramine,  it  is  impossible  to 
estimate  the  quantity  of  the  latter  substance  present  from  the  ammonia 
content  of  a  wine.  By  comparing  the  result  obtained  on  the  analysis 
of  a  sample  with  those  yielded  by  samples  of  wine  containing  known 
quantities  of  hexamethylenetetramine,  the  approximate  amount  of 
the  latter  may,  however,  be  obtained.  W.  P.  S. 

Detection  of  Hexamethylenetetramine  in  Musts  and  Wines. 
E.  VoisENET  (Compt.  rend.,  1910,  150,  879,  882).— Details  are  given 
for  the  detection  of  hexamethylenetetramine  in  wines  by  taking 
advantage  of  the  production  of  a  violet  coloration  when  albumin  is 
treated  with  hydrochloric  acid  in  presence  of  nitrous  acid  and  form- 
aldehyde (Abstr.,  1905,  ii,  59).  Twenty-five  c.c.  of  the  wine  are 
distilled  with  two  drops  of  sulphuric  acid,  and  the  test  applied  to  the 
distillate,  after  rejecting  the  first  5  c.c.  (or  10  c.c,  in  the  case  of  wines 
containing  much  sugar).  W.  0.  W. 

Estimation  of  Amino-acids,  Polypeptides,  and  Hippuric 
Acid  by  means  of  the  Formaldehyde  Titration.  Valdemar 
Henriques  and  Soren  P.  L.  Sorensen  {Zeitsch.  physiol.  Chem.,  1910, 
64,  120—143.  Compare  this  vol.,  ii,  164).— A  slight  modification  of 
the  method  used  previously,  owing  to  the  observation  made  by 
de  Jager  that  ammonium  compounds  interfere  with  the  process. 

Estimation  of  ammonia  and  amino-acids. — Fifty  c.c,  of  urine  are 
treated  with  phenolphthalein,  barium  chloride,  and  barium  hydroxide 
and  diluted  to  100  c.c.  Eighty  c,c,  of  the  filtrate  are  distilled  in  a 
vacuum,  and  the  ammonia  is  titrated  as  usual.  The  residue  in  the 
flask  is  dissolved  in  a  few  c.c,  of  hot  iV-hydrochloric  acid,  and  a  current 
of  air  free  from  carbon  dioxide  is  passed.  The  solution  is  then 
transferred  to  a  100  c,c.  flask,  and,  after  neutralising  with  iV^-sodiuBGi 
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hydroxide,  using  litmus  paper  as  indicator,  it  is  dilated  to  the  mark 
with  water  free  from  carban  dioxide.  Forty  c.c.  of  the  liquid  are  then 
titrated  for  amino-acids  by  means  of  formaldehyde. 

Estimation  of  Hippuric  acid  and  Peptide-combined  Nitrogen. — Fifty 
c.c.  of  the  urine  are  acidified  with  5  c.c.  of  5iV-hydrochloric  acid,  and 
shaken  six  times  in  succession  with  ethyl  acetate  to  extract  the 
hippuric  acid.  This  is  then  converted,  by  boiling  the  residue  left  on 
evaporation  with  50  c.c.  of  30%  hydrochloric  acid,  into  benzoic  acid 
and  glycine.  The  latter  may  then  be  estimated,  after  removing  the 
excess  of  acid  by  evaporation,  by  the  formaldehyde  method. 

The  urine  free  from  hippuric  acid  is  boiled  for  three  hours  in  a  long- 
necked  flask  with  50  c.c.  of  hydrochloric  acid,  and  then  concentrated 
on  the  water-bath.  The  residue  is  mixed  with  1  c.c.  of  phenolphthalein 
solution,  neutralised  with  sodium  hydroxide,  and,  after  adding  2  grams 
of  barium  chloride,  diluted  to  50  c.c.  with  saturated  solution  of  barium 
hydroxide.  Forty  c.c.  of  the  filtrate  are  acidified  with  hydrochloric 
acid,  an  extra  5  c.c.  of  jV-acid  are  added,  and  then  20  c.c.  of  iV/S-silver 
nitrate  to  decolorise  the  solution.  After  diluting  to  100  c.c,  80  c.c. 
of  the  filtrate  are  treated  as  before,  the  ammonia  is  expelled  with 
barium  hydroxide,  and  the  residue  titrated  as  directed  by  means  of 
formaldehyde  ;  the  result  equals  peptide-combined  nitrogen. 

Normal  urine,  whether  from  man  or  animals,  always  contains 
peptide-combined  nitrogen  as  a  regular  constituent.  L.  de  K. 

The  Formaldehyde  Titration  [of  Amino-acids,  etc.]  in  Urines. 
L  DE  Jager  {Zeitsch.  physiol.  Chem.,  1910,  65,  185 — 188.  Compare 
Henriques  and  Sorensen,  preceding  abstract). — As  Sorensen's  process 
is  more  simple,  and  as  the  red  colour  with  phenolphthalein  is  more 
easily  controlled  than  the  test  with  litmus  paper,  the  author  prefers 
this  method  in  the  case  of  amino-acids  (also  compare  Malfatti,  Abstr., 

1909,  ii,  837).  L.  DE  K. 

A  New   Reaction   of  Urine.     Heinkich  Schur  {Chem.  Zentr., 

1910,  i,  63  J  from  Wum.  Klin.  IFoc/t.,  1909,  22,  1587— 1588).— The 
very  delicate  iodiue  test  for  adrenaline  (red  coloration)  is  often 
given  by  pure  urines.  The  colour  soon  fades  even  if  adrenaline  has 
been  purposely  added.  The  active  principle  is  not  removed  by  shaking 
tbe  urine  with  ether.  L.  de  K. 

Colorimetric  Estimation  of  Adrenaline.  A.  Zanfrognini 
{Chani.  Zentr.,  1909,  ii,  2205—2206;  DeiU.  med.  Woch.,  1909,  36, 
1752 — 1753).— The  test  is  based  on  the  fact  that  an  emulsion  of 
iiangane^e  peroxide  is  reduced  by  adrenaline,  and  yields  a  rose- 
^jioured  solution  ;  any  excess  of  the  peroxide  may  be  removed  by 
hydrogen  peroxide.  The  reagent  is  prepared  by  adding  eight  drops 
I  of  lactic  acid  to  a  solution  of  3  grams  of  potassium  permanganate 
>n  24  c.c.  of  water.  r-  r  e 

The  adrenaline  is  recovered  from  the  kidneys  by  rubbing  with  sand 

jto  a  fine  powder  and  extracting  wiih  ten  parts  of  0  2%  acetic  acid, 

with  addition  of  a  little  thymol,  and  heating  for  fifteen  minute:*  on 

ue  water- bath  at  70*'.     The  residue  is  then  washed  with  five  parts  of 


ii.   468  ABSTRACTS   OF   CHEMICAL   PAPERS. 

the  same  acid,  and  the  filtrate  is  decoloi'ised  by  addition  of  a  sufficiency 
of  ammonium  sulphate. 

Ten  c.c.  of  standard  adrenaline  (one  per  million)  are  mixed  with 
one  drop  of  the  reagent,  and,  after  five  minutes,  a  drop  of  hydrogen 
peroxide  is  added.  The  liquid  to  be  tested  is  then  diluted  repeatedly, 
until  at  last  10  c.c.  give  the  same  i-eaction  as  the  standard  solution. 

L.  DE  K. 

Accurate  Method  for  the  Estimation  of  Caflfeine  in  Tea 
and  Green  or  Roasted  Coffee.  James  Burmann  {Bull.  Soc.  chim., 
1910,  [iv],  7,  239 — 244). — After  pointing  out  certain  sources  of  error 
in  Keller's  method  for  the  analysis  of  tea  and  coffee,  the  author 
describes  a  process  whereby  the  caffeine  is  separated  by  sublimation. 
The  apparatus  employed  consists  of  a  test-tube  (15 — 18  cms.  long, 
15 — 18  mm.  diam.)  having  a  constriction  near  each  end.  The  lower 
constriction  is  plugged  with  asbestos,  and  the  mouth  of  the  tube  closed 
by  cotton  wool.  The  tube  is  immersed  up  to  the  first  constriction  in 
a  bath  of  paraffin.  Five  grams  of  the  finely-divided  material  are 
dried  and  extracted  with  light  petroleum  to  determine  the  fat.  The 
residue  is  shaken  with  150  grams  of  chloroform,  treated  with  5  grams 
of  a  10%  ammonia  solution,  and  again  shaken  for  half  an  hour.  After 
filtration,  the  chloroform  is  removed  and  the  crude  caffeine  weighed. 
This  is  again  dissolved  in  chloroform  and  introduced  into  the  special 
tube.  After  removal  of  the  solvent  at  100°,  the  tube  is  heated  at 
210 — 240°  for  three  hours  and  then  cut  at  the  constriction.  The 
caffeine,  which  is  sufficiently  pure  for  ordinary  analyses,  is  removed 
by  chloroform  and  weighed.  A  second  sublimation  gives  perfectly 
pure  caffeine,  m.  p.  234°.  W.  0.  W. 

The  Behaviour  of  Proteins  to  Acetone.  Theodob  Weyl 
{Zeitsch.  physiol.  Chem.,  1910,  66,  246 — 250.  Compare  this  vol.,  i, 
287). — Acetone  is  a  useful  reagent  for  the  quantitative  precipitation 
of  many  proteins.  In  human  milk,  the  precipitate  may  be  first  freed 
from  fats  and  then  weighed,  or  the  nitrogen  in  the  precipitate  may 
be  estimated  by  Kjeldahl's  method.  In  three  specimens  of  human 
milk,  100  c.c.  contained  1*15,  0"7,  and  0*6  gram  of  total  protein  ;  the 
yield  of  casoinogen  by  Hammarsten's  method  is  less  in  each  case ;  the 
difference  represents  lactalbumin.  Various  amino-acids  and  poly- 
peptides, dextrose,  lactose,  and  creatinine  are  also  precipitable  by 
acetone.  The  precipitation  of  amino-acids  is  regarded  as  explaining 
the  precipitability  of  proteins,  W.  D.  H. 

The  So-called  Cammidge  Pancreas  Reaction.  Otto  Schumic, 
C.  Hegler,  and  Mdme.  Meyer- Wedell  {Chem.  Zentr.,  1909,  ii, 
2205;  from  Miinch.  med.  Wock,  1909,  50,  1878— 1880).— The 
"  Cammidge  reaction "  has  been  applied  by  the  authors  to  a  large 
number  of  urines,  and  found  to  be  untrustworthy  (compare  also  this 
vol.,  Abstr.,  ii,  163).  L.  DE  K./; 
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Variation  of  the  Emissive  Power  of  Metals  with  the  Tem- 
perature in  the  Short-waved  Ultra-red  Spectrum.  E.  Hagen 
and  Heinrich  Rubens  (Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1910, 
467 — 487.  Compare  Abstr.,  1909,  ii,  358). — It  has  been  shown  pre- 
viously that  the  emissive  power  of  metals  for  ultra-red  rays  of 
long  wave-length  (X  =  26*0/x  and  A.  =  8*85/*)  varies  with  the  tempera- 
ture, as  required  by  Maxwell's  theory.  For  visible  rays  the 
variation  is  small,  and  the  authors  have  now  made  measurements  in 
the  intervening  region,  using  the  residual  rays  obtained  by  reflex- 
ion from  calc-spar  ^^A.  =  6-65/a)  and  rays  ranging  from  A  =  5*0ju,  to  0-78/x 
obtained  by  means  of  a  spectrometer.  For  temperatures  ranging  fi'om 
100°  to  500°  and  rays  of  wave-length  A  =  6  65yLi,  all  the  metals  examined 
(silver,  gold,  platinum,  nickel,  brass,  platinum-silver,  constantan,  and 
nickel-steel)  exhibit  variations  of  emissive  capacity,  the  magnitude  of 
which  is  that  required  by  the  electro-magnetic  theory.  For  rays  of 
shorter  wave-length  than  A  =  2fi,  the  temperature  variation  observed 
in  the  case  of  nickel,  constantan,  mirror-metal,  and  unhardened  steel. 
is  very  small.  It  increases  as  the  wave-length  increases  from  X  =  2/x 
toX  =  5/it,   and  for    rays   of    the    latter  wave-length   the   temperature 

iriation  has  attained  the  magnitude  anticipated  by  Maxwell's  theory. 

H.  M.  D. 

Special  Type  of  Discontinuous  Emission  Spectra  of  Solid 

Subatances.     Eugen  Goldstein  {Ber.  Deut.  physikal.  Ges.,  1910,  12, 

".76—384.     Compare  Abstr.,  1904,  ii,  689,  690).— Further  observations 

■lating  to  the  emission  spectra  exhibited   by  solid   substances  under 

■le  influence  of  cathode  ray.s  are   recorded.     For  one  and   the  same 

ubstance   three  different    spectra    can    be    obtained,    and  these    are 

r   distinguished     as     the     preliminary,     chief,     and     solution    spectra. 

The  intensity  of  the  preliminary  spectrum  is  greatest   when  the   sub- 

•    is   first   acted    on    by    the   cathode    rays.     The   discontinuous 

-iiinary  spectra  of  benzene  derivatives  are  in  very  many  cases  of 

lie  same  type,   and   show  six   groups  of  similarly  constituted   bands. 

I  lie  intensity  and  persistence  of  these  spectra  are  greatly  increased 

-y   the  addition   of  very    small  quantities   of  aldehydes    or    ketones 

'•ntaining    the    benzene    carbon    ring.       Similar    spectra    containing 

ix   groups   of    bands  are    obtxined    on    the   addition   of    very    small 

'luantities  of  these  aldehydes  or  ketones  to  aliphatic  compounds.      It 

iH   supposed    that   the   appearance  of  the    spectra    is  connected  with 

tlif    guieral    tendency  of    the   aldehydes    and    ketones     to    undergo 

I-ilyimiisation.     The  less  intense  spectra  of  the  same  type  which  are 

i'icd  when  the  pure  hydrocarbons  and  certain  of  their  substitution 

lets  are  subjected  to  cathode  rays  are  considered  to   indicate   that 

substances  also  undergo  polymerisation  to  a  very   small   extent, 

[>roc€s.s  being  favoured  by  a  lowering  of  the  temperature. 

1  H.M.  D 
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Absorption  Spectra.  I.  Saturated  Iodine  Compounds. 
Cecil  Eeginald  Crymble,  Alfeed  Walteb  Stewart,  and  Robekt 
Wright  {Ber.,  1910,  43,  1183 — 1187). — The  authors  propose  to  make 
a  comparison  of  the  spectra  of  iodine  compounds  with  the  object  of 
arriving  at  results  applicable  to  the  explanation  of  substitution  in 
general.  The  spectra  of  methyl  iodide,  ethyl  iodide,  isobutyl  iodide, 
and  tsoamyl  iodide  all  show  a  band  of  which  the  maximum  lies  about 
the  frequency  3900.  This  the  authors  considers  to  be  characteristic  of 
the  system  R'CHgl.  Ethylene  iodide  shows  the  same  band,  but  more 
strongly.  Methylene  iodide  has  a  band  with  its  maximum  at  3300, 
and  this  the  authors  ascribe  to  the  presence  of  two  neighbouring  iodine 
atoms.  In  agreement  with  this  theory,  they  find  the  same  band  in 
the  spectra  of  iodine,  iodoform,  and  potasbiuni  tri-iodide.  In  the  last 
two  a  band  with  maximum  2800  is  also  present,  and  this  is  connected 
with  the  presence  of  three  iodine  atoms  in  the  molecule.  A  band  with 
maximum  about  2100  occurs  in  the  spectrum  of  iodine:  concerning 
this  no  hypothesis  is  suggested.  R.  V.  S. 

Absorption  Spectra.  II.  The  Colour  of  Azobenzene. 
Cecil  E.  Crymble,  Alfred  W.  Stewart,  and  Egbert  Wright  (i?«r-., 
1910,  43,  1188 — 1191). — From  a  comparison  of  the  spectra  of  azo- 
benzene and  stilbene,  the  authors  consider  that  the  isorropesis 
hypothesis  of  Baly  and  Tuck  (Trans.,  1906,  89,  982)  does  not  suffice 
to  explain  the  colour  of  azobenzene,  for,  although  in  stilbene  all  the 
conditions  are  fulfilled  which  that  theory  requires,  yet  it  has  no  band 
in  the  visible  spectrum.  Moreover,  the  group  -NIN-  may  give  a 
coloured  compound  where  no  possibility  of  isorropesis  is  present,  as 
in  diazomethane.  Attention  is  called  to  an  error  in  the  curve  for 
stilbene  in  a  paper  by  Baly  and  Tuck  (Trans.,  1908,  93,  1909). 

The  spectra  of  dibenzyl  and  stilbene  exhibit  differences  analogous  to 
those  formerly  found  between  those  of  cinnamic  acid  and  hydro- 
cinnamicacid  (Trans.,  1907,  91,  202).  E.  V.  S. 

Absorption  Spectra.  III.  Spectra  of  Motoisomerides. 
Cecil  R.  Crymble,  Alfred  W.  Stewart,  and  Egbert  Wright 
{Ber.,  1910,  43,  1191— 1193).— From  an  examination  of  the 
absorption  spectra  of  carefully  purified  nitrobenzene,  in  the  pure 
state  and  in  alcoholic  solution,  made  at  intervals  of  a  few  days,  the 
authors  find  that  no  change  in  the  absorption  takes  place  on 
keeping.  The  spectrum  differs  slightly  from  that  given  by  Baly 
and  Collie  (Trans.,  1905,  87,  1332).  E.  V.  S. 

Influence  of  Constitution  on  the  Rotatory  Power  of 
Optically  Active  Substances.  III.  Hans  Eupe  {Amialtny  1910, 
373,  121— 128).— See  this  vol.,  i,  398. 

Physico-chemical  Investigation  of  Binary  Mixtures  with 
an  Optically  Active  Component.  Otto  Scheuer  {Zeitsch.  j^hysikal. 
Chem.,    1910,  72,   513— 608).— The   following   nine    binary   systems. 
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made  up  in  each  case  of  an  optically  active  and  an  inactive  component 
have  been  investigated  :  Diethyl  diacetyltartrate  with  nitrobenzene, 
7?i-nitrotoluene,  ethylene  dibroinide,  phenol,  and  naphthalene,  and 
^-menthol  with  nitrobenzene,  anethole,methylurethane,  and  naphthalene. 
For  each  of  the  nine  mixtures,  the  freezing-point  curves,  the  viscosity  and 
expansion  curves  at  different  temperatures,  and  polarimetric  measure- 
ments with  the  pure  components  and  their  binary  mixtures,  using 
light  of  different  wave-lengths,  were  obtained.  The  experimental 
data  are  given  in  great  detail,  being  represented  in  tabular  form  and 
also  graphically. 

The  eutectic  temperatures  for  the  different  mixtures  are  as  follows  : 
Diethyl  diacetyltartrate  and  nitrobenzene,  —  1  '65°  j  the  tartrate  and 
nitrotoluene,  +9-So° ;  the  tartrate  and  ethylene  bromide,  -i-l'95°  ;  the 
tartrate  and  phenol,  —  24'15^;  the  tartrate  and  naphthalene,  43"0^ ; 
menthol  and  nitrobenzol,  2*60°;  menthol  and  naphthalene,  Sl'l^ ; 
menthol  and  anethole,  13-9°,  and  menthol  and  methylurethane,  32'15° 
In  no  case  is  there  definite  indication  of  the  formation  of  chemical 
compounds,  although  in  the  first  three  binary  mixtures  containing 
menthol,  the  existence  of  very  highly  dissociated  compounds  is 
possible.  The  complexity  of  the  components  is  calculated  from  the 
freezing-point  depressions,  on  the  assumption  that  the  van't  Hoff- 
Raoult  law  applies.  The  cryoscopic  constants  for  methylurethane 
(-t8-5)  and  for  w-nitrotoluene  (67"8)  were  communicated  to  the  author 
by  Beckmann. 

The  dilatation  and  viscosity  measurements  were  made  by  the  usual 
methods,  and  afford  no  definite  evidence  of  chemical  combination 
in  the  liquid  state  in  any  of  the  nine  mixtures.  It  is  noteworthy 
that  those  mixtures  which  might  contain  highly  dissociated  compounds 
from  the  re.sults  of  the  freezing-point  measurements  show  no  evidence 
of  chemical  combination  according  to  the  viscosity  and  dilatation 
measurements  and  conversely. 

The  majority  of  the  polarimetric  measurements  were  made  with  the 
light  from  a  mercury  lamp,  a  ray  filter  being  used  to  purify  the  light ; 
«ome  of  the  results  were  obtained  with  the  light  from  an  Auer  lamp, 
ilesults  for  a  number  of  rays  are  tabulated.  The  rotation  alters 
greatly  with  the  concentration  and  the  nature  of  the  solvent.  The 
dispersion  coeflicients  of  menthol  are  practically  independent  of 
temperature  and  concentration,  and  remain  constant  for  all  solvents 
txct'pt  nitrobenzene,  the  deviation  in  the  latter  case  being  probably 
due  to  the  colour  of  the  nitrobenzene.  The  dispersion  curves  of 
mixtures  containing  diethyl  diacetyltartrate  are  much  more 
complicated. 

As  the  effect  of  a  solvent  in  changing  the  rotation  of  an  optically 
active  substance  is  not,  in  the  cases  under  investigation,  connected 
with  chemical  combination,  three  other  causes  may  be  suggested  :  (i) 
til  it  the  optically  active  substances  exist  in  tautomeric  forms  of 
"liticient  rotatory  power;  (2)  that  a  deformation  of  the  optically 
active  molecule  takes  place,  connected  with  alterations  in  the  internal 
•'•'  ^ure  of  tiie  solution,  and  (3)  the  active  molecules  may  be  dis- 
ed  or  polymerised.  Suggestions  are  made  a.s  to  bow  a  decision 
I'oiween  these  alternatives  may  bo  reached.  G.  S. 
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Photoelectric  Sensitiveness  of  the  Alkali  Metals  as  a 
Function  of  the  Wave  length.  II.  Robert  Pohl  and  P. 
Pbingsheim  {Ber.  Deut.  physikal.  Ges.,  1910,  12,  349 — 360.  Compare 
this  vol.,  ii,  379) — The  anomalous  photo-electric  behaviour  of  potassium 
sodium  alloy  has  led  the  authors  to  examine  more  closely  the  photo- 
electric properties  of  the  alkali  metals.  The  metals  rubidium, 
potassium,  and  sodium  in  the  solid  form  all  show  a  photo-electric 
maximum,  which  corresponds  with  the  wave-lengths  X  =  480/A/i,  440/x/x,, 
and  320^;u,  respectively.  The  maximum  at  390/x./x  for  a  potassium 
sodium  alloy  containing  69'4%  potassium  is  so  sharp  that  it  cannot 
be  considered  as  due  to  a  superposition  of  the  maxima  observed  for  the 
separate  elements. 

Potassium  and  sodium  amalgams  behave  quite  differently  from  the 
free  alkali  metals.  There  is  no  resonance  effect  in  the  form  of  a 
maximum,  and  the  photo-electric  sensitiveness  increases  regularly 
with  decreasing  wave-length  of  the  incident  radiation.         H.  M.  D. 

Pressure  of  Light  on  Gases.  Peter  Lebedeff  {Ann.  Physik, 
1910,  [iv],  32,  411—437;  J.  Russ.  Phys.  Chem.  Soc,  1910,  42, 
149 — 158). — By  means  of  a  special  form  of  apparatus  the  author  has 
measured  the  pressures  which  result  when  light  is  allowed  to  fall  on 
various  gases.  The  gases  examined  were  carbon  dioxide,  methane, 
ethylene,  acetylene,  propane,  and  w-butane.  On  account  of  the  low 
thermal  conductivity  of  these  gases,  it  was  found  necessary  to  mix 
them  with  an  equal  volume  of  hydrogen,  so  as  to  facilitate  the 
equalisation  of  the  temperatures  of  different  portions  of  the  gas.  The 
observed  pressures  are  directly  proportional  to  the  energy  of  the 
incident  light  and  to  the  coefficient  of  absorption  of  the  gas  under 
examination.  Within  the  limits  of  accuracy  of  the  measurements,  the 
pressures  are  in  agreement  with  the  equation  of  Fitzgerald  :  p  =  aE/g, 
in  which  p  is  the  pressure  due  to  the  light,  E  the  energy  of  the  light 
incident  on  the  gas  in  unit  time,  a  the  coeflScient  of  absorption  of  the 
gas,  and  v  the  velocity  of  light.  H.  M.  D. 

The  Scattering  of  a-Particles  by  Matter.  Hans  Geiger  (Froc. 
Roy.  Soc,  1910,  A,  83,  492—504.  Compare  Abstr.,  1909,  ii,  782).— 
Quantitative  measurements  have  been  made  on  the  amount  of  scatter- 
ing of  the  a-particles  produced  (1)  in  different  thicknesses  of  the  same 
material ;  (2)  in  different  materials ;  (3)  with  a-particles  of  different 
velocity.  The  results  are  expressed  in  terms  of  the  most  probable 
angle  of  scattering,  <f),  which  was  determined  by  counting  the  number 
of  scintillations  at  different  distances  from  the  centre  of  a  zinc 
sulphide  screen,  on  which  impinge  a  fine  pencil  of  intense  a-rays  from 
radium-C,  when  films  of  varying  thickness  and  materials  were  inter- 
posed at  known  distances  fi'om  the  screen.  For  gold,  it  was  found 
that,  initially,  <f}  increased  at  first  more  rapidly  than  the  thickness 
traversed,  but  alter  a  thickness  equivalent  to  about  1  mm.  of  air  had 
heen  traversed,  <^  increased  directly  as  the  thickness  up  to  the  end  of 
the  range.  This  is  explained  by  the  rapid  increase  of  scattering  as 
the   velocity   of  the   a-particlo   diminishes.      If   each   atom   of   gold 
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traversed  deflected  the  a-particle  by  a  constant  amount,  it  is  deduced 
that  <l>  should  increase  proportionally  to  the  square-root  of  the  thick- 
ness traversed.  The  most  probable  angle  through  which  an  a-particle 
is  turned  by  a  layer  of  gold  equivalent  to  1  cm.  of  air  (called  the 
coefficient  of  scattering)  is  2*1°,  or  per  atom  of  gold  (atomic  scattering 
coetBcient)  about  0'005°.  For  tin,  silver,  copper,  and  aluminium  the 
relation  between  ^  and  thickness  was  similar  to  that  for  gold,  the 
scattering  coefficients  being  directly  proportional  to  the  atomic  weight. 
The  scattering  coefficient  was  found  for  gold  to  be  inversely  pro- 
portional to  the  cube  of  the  velocity  of  the  a-particle,  and  this  rapid 
increase  of  scattering,  as  the  end  of  the  range  is  approached,  may  play 
an  important  part  in  the  apparently  sudden  stoppage  of  the  a-parfcicles. 

F.  S. 

The  lonisation  Produced  by  an  a-Particle.     II.     Connexion 

between  lonisation  and  Absorption.     Hans  Geiger  {Proc.  Roy. 

Soc,  1910,  A,  83,  505—515.     Compare  Abstr.,  1909,  ii,  782).— Under 

improved  conditions  a  re-determination  of  the  diminution  of  velocity  of 

a-particles  in  traversing  matter  has  been  carried  out  by  measuring  the 

displacement,  in  a  magnetic  field,  of  the  fluorescent  image  produced  by 

a  narrow  pencil  of  a-rays  of  radium-C  impinging  on  a  zinc  sulphide 

screen.     The  results  agree  well  with  the  original  ones  of  Rutherford 

(Abstr.,  1906,  ii,  642)  up  to  a  range  equivalent  to  6  cm.  of  air,  but 

after  this  indicate  a  much  more  rapid  diminution  of  velocity.     It  is 

found  that  the  velocity  of  an  a-particle  at  any  point  of  its  path  is 

proportional  to  the  cube-root  of  the  range  it  has  still  to  run.     Up  to 

about  5  mm.  from  the  end  of  the  range,  the  number  of  a-particles  is 

undiminished   by   passage   through   matter,    but   after   this   a   rapid 

regular  diminution  occurs.     That  this  is  not  due  to  initial  differences 

.ri  the  velocity  at  which  the  a-particles  are  expelled  from  the  parent 

torn  is  shown  by  a  special  magnetic  deflexion  experiment,  in  which  a 

0'5  per  cent,  difference  of  velocity  could  have  been  detected.     The 

differences  of    velocity   at   the   end   of    the    range   are   due   to   the 

individual  chances  of  collision  with  gas  molecules  and  to  the  scattering 

which  takes  place.     The  ranges  given   by  Bragg  (7*06  cm.  for  the 

particle  of  radium-C)  are  the  extreme  ranges,  and  the  average  range 

-  estimated  to  be  only  6 "7  cm.     The  Bragg  curve,  of  ionisation  plotted 

L'ainst  thickness  of  matter  traversed,  is  an  average  curve  for  a  pencil  of 

{Articles  travelling  at  slightly  different  speeds,  and  is  not  the  true 

irve   holding    for   the    individual    particle.     On    the    probable    and 

'^nral  assumption,  that  the  ioni.sation   produced  by  an  a-particle  is 

!")rtional  to  its  loss  of  energy,  the  ionisation  should  vary  inversely 

*'  cube-root  of  the  part  of  the  range  still  to  be  traversed,  and  the 

vod  curves  for  a  pencil  of  o-rays  are  in  good  agreement  with  this 

view.     It  follows  that  the  ionisation  and  the  expenditure  of  energy  are 

inversely  proportional  to  the  velocity,  or,  in  other  word.s,  to  tho  time 

taken  for  the  particle  to  cross  the  atom,  a  relation  deduced  by  Bragg 

from  other  considerations.     In  an  addendum  a   slight   correction   is 

I  pointed  out,  iliminishing  slightly  the  number  of  ions,  produced  by  the 

a-particles  from  the  different  meml>ersof  the  radium  series,  given  in  the 

I  evioua  paper.  F.  S. 
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The  lonisation  of  Various  Gases  by  the  /S-Rays  of  Actinium. 
R.  D.  Kleeman  {Proc.  Rorj.  Soc,  1910,  A,  83,  530— 533).— The 
relative  iouisations  produced  by  the  yS-rays  of  actinium  and  uranium 
respectively  in  air,  hydrogen,  ethyl  ether,  ethyl  chloride,  ethyl  bromide, 
and  ethyl  iodide  are  the  same.  The  /8-rays  of  actinium,  being  of  much 
lower  velocity  than  those  of  uranium,  it  follows  that  the  relative 
atomic  absorptions  and  ionisation  are  independent  of  the  velocity  of  the 
rays  for  atoms  up  to  the  atomic  weight  of  iodine.  F.  S. 


The  Question  of  the  Homogeneity  of  y-Rays.  Frederick  Soddy, 
Mrs.  Winifred  Moller  Soddy,  and  Alexander  S.  Russell  {Phil. 
Mag.,  1910,  [vi],  19,  725—757.  Compare  Abstr.,  1909,  ii,  460,  851).— 
The  absorption  curves  of  the  y-rays  of  uranium-X  for  seven  substances 
for  the  first  part  of  the  range,  up  to  the  equivalent  of  1  cm.  of  lead, 
have  been  determined.  They  are  very  complex,  and  vary  in  character 
greatly  for  the  different  absorbers.  They  failed  to  establish  the 
presence  of  a  soft  type  of  primary  y-radiation,  and  if  such  exists  it  must 
be  relatively  feeble  and  unimportant.  For  radium  there  is  no  true 
evidence  of  a  soft  primary  y-radiation.  Over  the  initial  ranges  of 
thickness,  the  form  of  the  absorption  curve  depends  greatly  on  the 
experimental  disposition  employed,  and  may  depart  in  opposite  senses 
from  the  simple  exponential  form  according  to  the  nature  of  the 
absorber  and  the  conditions.  The  early  experiments  which  have  been 
interpreted  as  indicating  a  soft  y-radiation  were  done  for  lead  only, 
but  for  other  substances  the  absorption  curves  show  that  such  an 
explanation  cannot  be  correct. 

The  source  of  y-rays  being  placed  at  the  centre  of  a  truncated 
hemisphere  of  varying  thickness  and  the  radiation  over  the  whole  solid 
angle  of  180°  included,  the  theoretical  absorption  curve  can  be  deduced 
on  the  assumptions  that  the  rays  are  homogeneous,  that  they  are 
exponentially  absorbed,  and  that  they  are  not  scattered.  The  ex- 
perimental curve  found  for  lead  and  radium  y-rays  agreed  almost 
perfectly  with  the  theoretical,  the  value  of  the  absorption-coefiicient  A. 
being  0*50  (cm.)~^.  In  other  cases  more  or  less  marked  departures 
from  the  theoretical  curve  occurred.  For  /3-rays  the  absorption  law  is 
entirely  different,  owing  to  scattering.  The  variation  of  the  absorption 
curve  from  the  exponential  form  observed  by  Tuomikoski  (Abstr., 
1909,  ii,  533)  is  due  to  a  very  penetrating  secondary  radiation  of 
peculiar  properties.  When  this  is  eliminated,  the  absorption  curve  is 
absolutely  exponential  up  to  22  cm.  of  lead,  the  value  of  k  being  050. 
For  many  substances  differences  in  the  experimental  disposition  and  in 
the  previous  screening  to  which  the  rays  have  been  subjected,  whilst 
not  affecting  the  true  exponential  character  of  the  absorption,  modify 
greatly  the  value  of  X.  The  abnormal  value  of  the  ratio  Au/Aju  fo""" 
lead,  1'465,  before  found  is  so  explained.  With  other  arrangements 
the  normal  value  \'2  to  1*3  is  obtained.  The  homogeneity  of  the 
radium  y-rays,  in  view  of  the  known  heterogeneity  of  the  /3-rays, 
supports  the  view  before  expressed  that  the  two  types  of  rays  are  not 
interdependent.  F.  S. 
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A  New  Circumstance  in  the  Formation  of  Cathode-Rays, 
Louis  Dcnoyer  (Compt.  rend.,  1910,  150,  970 — 973). — In  a  vacuum 
tube  provided  with  steel  electrodes  and  a  side-tube  containing  carefully- 
purified  sodium,  the  vacuum  was  maintained  at  the  highest  possible 
point  by  a  Gaede  pump,  and  the  sodium  was  distilled.  After  cooling, 
even  at  the  highest  degree  of  vacuum,  the  walls  showed  the  cathode- 
ray  fluorescence  under  the  discharge  in  a  gi-eat  number  of  small,  well- 
defined,  very  brilliant  patches,  which  remained  perfectly  fixed  and 
could  be  photographed,  although  the  vacuum  was  far  too  high  for  the 
ordinary  cathode-rays  to  be  produced  at  all.  The  phenomenon  is 
shown  also  with  platinum,  but  not  with  aluminium  electrodes.  The 
explanation  suggested  is  that  minute  drops  of  distilled  sodium  on  the 
electrodes,  touching  them  only  over  a  minute  area,  and  therefore 
thermally  isolated,  become  warm  enough  under  the  passage  of  the 
discharge  to  give  the  Edison  effect,  the  electrons  emitted,  accelerated 
by  the  electric   field,    constituting   well-defined,   narrow   bundles   of 

tense  high-velocity  cathode-rays.  F.  S. 

Positive  and   Negative   Ions  in  Canal-Rays  of   Hydrogen, 
Oxygen,  and  Nitrogen.     Wilhelm  Wien  {Physikal.  Zeitsch.,  1910, 
11,  377 — 379). — The  fluorescent  methods  of  measuring  the  magnetic 
deflexion  of  the  canal-rays  can  only  be  carried  out  in  hydrogen  and 
helium,  for  the    fluorescence   produced  in  other   gases  is  too   small. 
Only  once  in  a  tube  provided  with  electrodes   carefully  freed  from 
hydrogen   was   the   magnetic   deviability   of   the   oxygen   canal-rays 
observed.     A  new  method  described  consists  in  bringing  through  the 
path  of  the  beam  a  Rubens*  linear  thermopile,  by  means  of  a  screw 
actuated  from  outside.     By  using  two  Gaede  pump*,  the  one  exhaust- 
ing the  vacuum-tube   proper  and    the  other   the  attached    deviation 
chamber,  and  allowing  a  steady  stream  of  the  gas  to  flow  into  the 
former,  it  was  arranged  that  the  pressure  in  the  deviation  chamber 
was  very  low  without  stopping  the  discharge.     The  energy  curve  for 
the  canal-rays  showed  at  high  exhaustion  a  second  maximum,  corre- 
sponding with  the  deflected  beam.     In  hydrogen  at  low  pressure,  the 
maxiiDum  due   to  the  deflected  positive-rays  was  about    7%   of  that 
doe  to  the  undeflected  beam.     The  negative  ions  gave  a  well-marked 
I  maximum  only  at  very  low  pressure,  corresponding  with  1%  of   the 
j  undeflected  i*ays.     For  oxygen,  the  magnetic  field  which  displaced  the 
'  ©nergy  maximum  to  the  same  extent  as  in  hydrogen  was  four  times 
!  greater,  being  proportional  to  the  square  root  of  the  atomic  weight. 
1  Mercury  vapour  appeared  to  exert  a  great  influence  on  the  negative 

Radioactive  Recoil.  Sidney  Russ  (Z*  Radium,  1910,  7,  93—96  ; 
\Sle7n,  Manchester  Phil.  Soc.,  1910,  64,  No.  viii,  I— 12).— The  decay 
curvea  of  the  recoil  products  collected  on  a  disk  suspended  7  cm.  above 
the  bott<jm  of  an  exhausted  glass  tube,  on  which  radium  emanation  is 
Ikept  condensed  by  liquid  air,  agree  well  with  the  view  that  the  number 
p  *tom8  of  radium^/l  and  of  i-adiura  B  recoiled  is  equal,  but  that  of 
radnjm-(7  only  a  relatively  very  small  number  of  atoms  is  recoiled. 
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Since  the  first  two  substances  both  result  in  a-ray  changes,  whilst  the 
third  results  in  a  change  in  which  no  a  ray  but  only  slow  ^  rays  are 
expelled,  this  is  as  is  to  be  expected.  F.  S. 

The  Range  of  Radioactive  Recoil  -  Products  (Pro- 
jections). Louis  Wertenstein  (Compt.  rend.,  1910,  150, 
869 — 872). — The  object  was  to  see  whether  the  particles  of  radium-Zi 
recoiled  from  radium-^  possessed  a  definite  range  like  the  a-particles. 
Recoiling  atoms  of  radium-j?  are  known  to  be  positively  charged,  and 
the  plate  receiving  the  recoiled  radium-^  was  kept  positively  charged 
to  repel  all  particles  not  arriving  with  suflScient  speed.  The  results 
are  interpreted  in  support  of  the  view  that  the  recoiled  atoms  possess 
\  a  definite  range  which  is  inversely  proportional  to  the  pressure,  as  in 
the  case  of  the  a-particles.  The  range  found  was  0*1  mm.  of  air  at 
normal  pressure,  which  is  about  400  times  less  than  the  range  of  the 
a-particles  of  radium-^.  Gold  leaves  of  0*08/i,  thickness  would  thus 
completely  stop  the  recoiling  atoms.  F.  S. 

Estimation  of  Radium  by  Measurement  of  the  Disengaged 
Emanation.  Mme.  Marie  Curie  (Le  Radium,  1910,  7,  65 — 70). — 
The  paper  contains  a  detailed  account  of  methods  long  in  use  at  the 
author's  laboratory  for  the  estimation  of  radium  by  means  of  the 
emanation,  in  quantities  of  the  order  of  from  10~^  to  10"^  gram. 
The  methods  do  not  differ  in  principle  from  the  one  most  commonly 
employed. 

The  best  time  of  accumulation  of  emanation  is  found  by  experience 
to  be  between  fifteen  and  forty-eight  hours ;  shorter  periods,  as  is 
to  be  expected,  are  less  definite,  whilst  longer  periods  unexpectedly  also 
show  variations  of  5%  or  more.  The  preparation  of  accurate  standards 
of  radium  is  described,  the  starting  point  being  the  pure  radium 
chloride  used  in  1907  for  atomic  weight  determinations.  Great  care 
must  be  exercised,  or  the  radium  is  precipitated.  After  being  made 
a  year,  even  the  best  standards  suffer  a  gradual  loss  of  radium. 
Addition  of  a  barium  salt  is  recommended  for  secondary  standard.><. 
Some  indications  of  a  possible  "Radium-X"  intermediate  between  radium 
and  its  emanation  have  been  obtained.  A  freshly  crystallised  radium 
chloride  appears  to  suffer  a  slow  augmentation  in  the  rate  of  production 
of  emanation  ;  a  solution  from  which  radium  has  been  precipitated  by 
sulphuric  acid  gave  a  progressively  diminishing  rate,  although  it 
remained  limpid.  The  calculated  saturation  current  given  by  the 
equilibrium  accumulation  of  1  gram  of  radium  (element)  is  3'5  x  10* 
E.S.U.  in  a  cylindrical  ionisation  chamber,  12"6  cm.  high,  67  cm. 
internal  diameter,  440  c.c.  volume,  provided  with  an  axial  wire  electrode 
3  mm.  diameter  charged  to  800  volts.  F.  S. 

Radium,  Thorium,  and  Actinium  in  the  Atmosphere  and 
their  Significance  in  Atmospheric  Electricity.  Karl  Kurz 
{Ahh.  K.  Akad.  wiss.  Miinchen,  1909,  25,  5 — 56).^The  radioactive 
matter  deposited  on  a  negatively  charged  wire  exposed  to  the  atmos- 
phere can  be  analysed  from  the  decay  curves  for  varying  times  of 
exposure,  by  means  of  the  disintegration  theory,  into  three  components, 
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due  to  radium,  thorium,  and  actinium  emanations  respectively. 
The  pi'oportion  depends,  not  only  on  the  relative  quantities  of  the 
products  respectively  present  in  the  atmosphere,  but  also  on  the 
voltage  to  which  the  wire  is  charged,  owing  to  the  products  possess- 
ing different  mobilities.  The  average  ratio  of  the  mobility  of 
the  thorium  and  radium  products  was  as  I  is  to  2-9.  Only  the 
first  products  of  the  emanations  deposit  on  the  wire,  and  the  later 
products  are  formed  in  situ  on  the  wire,  and  are  not  attracted  to  it 
from  the  air.  The  "  Activierungszahl  "  of  Elster  and  Geitel  has  been 
reduced  to  absolute  measure,  and  the  number  1  corresponds  with  the 
production  of  0-06  ion  per  c.c.  per  second  by  the  total  radioactive 
matter  in  the  atmosphere.  The  suspended  radioactive  matter  in  the 
air  accounts  for  only  a  small  fraction  of  the  ionisation  of  the 
atmosphere.  F.  S. 

Physico-chemical  Constants  of  the  Mineral  Waters 
"  Alturas  dePalacios"  (Plasencia),  Casas  de  Ves  (Alicante), 
and  San  Anton  (Orihuela).  Eugenic  Morales  Chofhe  {Anal.  Fis, 
Quim.,  1909,  7,  479 — 482). — The  curative  waters  of  "  Alturas  de 
Palacios '"'  issue  from  granite  rocks  at  a  temperature  of  19*5°,  contains 
only  0'80  gram  of  mineral  matter  per  litre,  and  have  an  initial 
radioactivity  of  1944  volts  per  hour-litre,  and  a  specific  conductivity, 
0"00150.  The  molecular  weight  of  the  dissolved  solids,  calculated 
from  the  depression  of  the  freezing  point,  0"057°,  is  25'96,  assuming 
no  dissociation  to  occur. 

The  water  of  the  Salaboreja  spring  at  Ccisas  de  Ves  had  a  radio- 
^'ctivity,  measured  more  than  twelve  days  after  bottling,  of  13*7  volts 
|>er  hour-litre,  and  contained  3'68  grams  of  dissolved  matter  per  litre. 
The  specific  conductivity  was  00042643.  The  water  of  the  Villa- 
toya  spring  in  the  same  locality  had  a  radioactivity  of  15'8  volts  per 
hour-litre.  The  solid  residue  is  2-2877  grams  per  litre,  and  the 
specific  conductivity,  0  0038288.  The  water  of  Corvatilla  is  not 
radioactive. 

The  water  of  San  Anton  (Orihuela)  has  an  initial  radioactivity  of 
141-9  v.h.l.  W.  A.  D. 

Radioactivity  of  Medicinal  Mineral  Waters  of  the  Valencian 
District.  Eugenic  Morales  Chofre  (Anal.  Fis.  Quim.,  1909,  7, 
182 — 484). — The  following  table  shows  the  results  : 


Radioactivity 
in  volts  per  hour-litre. 

Time  from 

samplin'.' 

to  making 

measurements. 

108  hours 
140      ,, 

12  days 
142  hours 

Spring  atid  district. 
V'tkium  sulphide  water . 

ChuIilla(V)   

Fucnte  Podii.la  (V  • 
Santo  Toma-s  (V)  . 

S.llit.i  A  nil  l\) 

When 
mea.sured. 

20-2 
27-5 
10-2 
34-6 
34  1 

Calculated  as 
initial  value. 

47-1 

81-4 

96-4 
104-2 
102-7 

(chalybeate)... 

142      „ 

mm  riiiori.lx  : 
NueatraScBora  de  Orito{A).  36*2  63-5  75 
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Radioactivity 

in  volts  per  hour-litre.  Time  from 

' ' N  sampling 

When        Calculated  as  to  making 

Si)ring  and  district.                 measured,     initial  value,  measurements. 
Sulphurous  sodium  chloride  : 

Molinell(V)  20-3                40-5  88  hours 

Sodium  hydrogen  carbonate  : 

Onteniente  ;  del  Rey  ( V) 97-4  123-9  30      ,, 

Calcium  hydrogen  carbonate : 

Be!lus(V)  277  38-1  40      ,, 

Villavieja  (V)    376  45-6  24      ,, 

Mixed  hydrogen  carbonates  : 

Burjasot  (N.  S.  de  la  Cabeza) 
(V)  24-5  31-9  33      „ 

Calcium  sulphate : 

Busot,  La  Cogolla  (A) 32-5  (>\-A  58  ,, 

,,      San  Ignacio  (A)    33-6  53-1  58  „ 

Camarena  (I) 108-0  108-0  0  „ 

MagneMum  sidphate  : 

Montanejas  (C) SIS  639  26      ,, 

Ferrous  hydrogen  carbonate  : 

Siete  Aguas  (V) 219  39  8  76      „ 

Cab:inai  (V),  artesian  well  of 

30  metres 81-6  81-6  0      „ 

„  artesian  well  of 

100  metres 640  640  0      ,, 

Montan.gos  (C) 0-0  00  34      „ 

(V),  (A),  (T),  and  (C)  denote  the  provinces  of  Valencia,  Alicante, 
Teruel,  and  Castellon.  W.  A.  D. 

The  Radioactivity  of  the  Springs  of  Bad  DUrkheim  ad. 
Haardt.  Max  Levin  {Physihd.  Zeitsch.,  1910,  11,  322— 324).— Con- 
trary to  the  observations  of  Ebler,  the  emanation  dei'ived  from  the 
water  of  Bad  Diirkheim  has  been  found  to  decay  exponentially  with 
the  period  of  the  radium  emanation,  although  addition  of  sulphuric 
acid  to  the  water  precipitated  no  active  matter,  and  did  not  reduce  its 
emanation-producing  power;  subsequent  addition  of  batium  chloride 
followed  by  precipitation  with  sulphuric  acid  completely  removed  the 
emanation-producing  power.  This  is  interesting,  as  the  precipitate 
first  obtained  (calcium  and  strontium,  but  no  barium,  is  present) 
weighed  ten  times  as  much  as  the  second  precipitate,  which  shows  that 
the  presence  of  barium  is  necessary  for  the  precipitation  of  minute 
quantities  of  radium.  The  results,  however,  disprove  Ebler's  view  that 
the  water  contains  a  new  radio-element  in  the  alkali-metal  series, 
giving  an  emanation  of  longer  period  than  that  of  radium.         F.  S. 

lonieation  of  the  Hot  Spring  of  Hamman-Salahin,  near 
Biskra,  Albkut  Nodon  {Compt.  rend.,  1910,  160,  1083— 10S4).— 
The  spring  is  situated  6  km.  north  of  Biskra  at  the  foot  of  the  out- 
lying buttresses  of  Mount  Atlas.  It  gives  1500  litres  a  minute,  and 
the  temperature  is  46°.  The  water  contains  sodium  chloride  and 
sulphide.  'J'he  unit  ionisation  in  the  aluminium  electroscope  employed 
was  that  given  by  1  gr;im  of  black  oxide  of  uranium.     The  positive 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   479 

;iisation  given  by  the  water  three  hours  after  drawing  was  0*1,  and 
the  negative  ionisation,  0'05  per  litre.  The  polarity  of  the  ionisation 
of  thermal  waters  appears  to  be  closely  connected  with  their  therapeutic 
and  chemical  properties.  F.  S. 

The  Ionic  Mobility  in  Argon  and  the  Influence  of  Small 
Quantities  of  Oxygen  on  this  Magnitude.  J.  Fraxck  {Der.  Deut. 
physikal.  Ges.,  1910,  12,  291— 298).— From  tha  rule  that  the  ionic 
mobility  of  a  gas  is  inversely  proportional  to  its  molecular  weight, 
argon  should  have  for  the  positive  ion  a  value  1*22  cm.  per  sec.  for  a 
potential-gradient  of  1  volt  per  cm.,  and  for  the  negative  ion,  1*65. 
A  surface  ionisation  produced  by  polonium  and  a  modification  of 
Rutherford's  alternating  current  method  previously  used  for  helium 
(Abstr.,  1907,  ii,  523)  were  employed.  Whereas  the  value  for  the 
positive  ion  was  found  to  be  1*37,  nearly  the  calculated  value,  the 
valae  for  the  negative  ion  was  found  to  be  206*3  as  a  maximum,  which 
is  more  than  a  hundred  times  as  great  as  was  expected  ;  but  it  was 
found  that  the  latter  value  was  extremely  sensitive  to  impurities, 
derived  from  the  apparatus  (built  up  of  sealing-wax,  glas.«,  and  metal). 
An  addition  of  a  small  quantity  (1  "5%)  of  oxygen  to  the  argon  lowered 
the  mobility  of  the  negative  ion  to  1*70  (about  the  calculated  value), 
and  further  additions  up  to  10%  had  no  further  effect.  This  result  is 
theoretically  very  inexplicable.  F.  S. 

Slowness  of  Recombination  of  the  Ions  Produced  in  Certain 

Chemical  Reactions.     Henri  J.  Pboumen  {BuU.  Soc.  chim.  Belg., 

1910,  24,  209—210.     Compare  this  vol.,  ii,  381).— The  ions  which  are 

formed  in  processes  of  combustion  with  an  insuflBcient  supply  of  oxygen 

can  be  detected  at  the  end  of  two  hours  after  the  extinction  of  the 

' ame.     It  is  probable  that  the  property  of  discharging  an  electro.scope 

hich  is  exhibited  by  the  products  of  combustion  is,  in  part,  due  to 

:iaro;ed  solid  particles  which  behave  as  large  ions.     The  importance  of 

icli  ions  in  connexion  with  atmospheric  phenomena  is  mentioned. 

H.  M.  D. 

The  Eflfect  of  Dust  and  Smoke  on  the  Ionisation  of  Air. 

.S.  S.  Eve  (Phil.    Mag.,   1910,    [vi],    19,  657— 673).— The  excess  of 

jsitive  over  negative  ions  in  the  air  found  by  the  Ebert  apparatus 

-  due  to  combination  of  the  "smnll  ions,"  particularly  the  negative, 

ith  particles  of  smoke,  dust,  or  mis^,  whereby  they  are  converted 

"large  ions";   these   pass  undetected   through    the   apparatus, 

I    measures   rather   the    physical    purity   of   the    air    than    the 

ity  of  ionisation.     With  a  constant  ionising    source  of  y-rays, 

lue  of  the  ionisation  current  in  the  apparatus  was  found  to  vary  as 

i~  50%  with  the  purity  of  the  air.     The  large  value  found  for 

:-  vtion  over  the  ocean,  surprising  in  view  of  the  small  quantity  of 

iitive  matter,  is  probably  due  to  the  great   purity  of  the  air. 

id  of  tobacco  smoke  or  ammonium  chloride  fumes  contains  large 

'-•r*  of  charge*!   centres,   of  feeble  mobility,  in  the  absence  of 

•  ;..*m,  and  the  numl>er  of  such  centrts  does  not  appear  to  be  much 

nfluenced  by  intense  y-rays.     The  transformation  of  small  ions  into 
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large  ions  through  the  agency  of  smoke  and  flames  may  increiise  the 
total  number  of  ions  present  while  diminishing  the  conductivity,  and 
the  process  has  an  important  bearing  on  the  variation  of  the  potential 
gradient  in  the  atmosphere.  F.  S. 

lonisation  by  the  Spraying  (Pulverisation)  of  Liquids.  Leon 
Block  {Compf.  rend.,  1910,  150,  967— 969).— Spraying  of  the  liquids 
in  very  fine  drops  was  effected  by  means  of  an  apparatus  of  the  Gouy 
type,  which  has  the  advantage  that  the  jet  does  not  encounter  any 
solid  obstacle,  and  the  Lenard  effect  of  ionisation,  due  to  flattening 
of  the  drops  of  water,  is  avoided.  The  spray  traversed  a  very  lax'ge 
metallic  cylinder,  then  passed  into,  a  flask,  where  the  larger  drops 
deposit,  and,  lastly,  into  a  cylindrical  condenser  connected  with  an 
electrometer.  Only  moderate  air  currents  were  used,  and  only  the 
ions  of  feeble  mobility  collected.  The  ionisation  currents  produced 
are  generally  of  the  same  order  for  the  ions  of  both  signs.  Distilled 
water,  solutions  of  dilute  hydrochloric  acid,  concentrated  potassium  hydr- 
oxide, and  normal  copper  sulphate,  ethyl  and  amyl  alcohols,  and  acetone 
gave  an  intense  ionisation,  especially  the  three  last ;  while  other 
liquids,  such  as  benzene,  turpentine,  olive  oil,  and  vaselin  oil  gave  no 
effect.  The  liquids  thus  class  themselves  in  the  same  manner  for 
spraying  as  for  bubbling.  F.  S. 

lonisation  by  Bubbling  and  Chemical  Actions.  Maurice  de 
Broglie  and  L.  Brizard  {Compt.  rend.,  1910,  150,  969— 970).— The 
bubbling  of  a  gas  through  a  liquid  from  a  very  close  fabric,  while 
giving  the  same  ionisation  effects  as  from  a  narrow  tube,  reduces 
the  surface  agitation,  and  enables  the  effect  to  be  studied  of  super- 
imposing a  layer  of  non-ionising  liquid,  such  as  benzene,  on  a 
liquid  which  gives  ionisation.  By  ultra- microscopic  and  electric 
observations,  it  has  been  established  that  the  bubbles  convey  an 
envelope  of  the  lower  liquid  across  the  upper  liquid.  When  the 
bubbles  burst,  the  conveyed  liquid  falls  back  to  the  lower  liquid  layer. 
The  results  bear  out  the  conclusion  of  Bloch  (this  vol.,  ii,  381)  that 
the  ionisation  of  gases  by  chemical  action  is  essentially  the  same 
as  the  ionisation  by  bubbling.  It  is  found  that  a  certain  number 
of  centres  carry  multiple  charges,  which  endow  them  with  considerable 
mobility  in  spite  of  their  large  size.  F.  S.    • 

lonisation  in  Gases  through  Mechanical  Division  of 
Liquids  :  Active  and  Inactive  Substances.  Maurice  de  Broglie 
{Conipt.  rend.,  1910,  150,  1115—1118.  Compare  Abstr.,  1907,  ii, 
664;  1909,  ii,  207,  537,  637;  this  vol.,  ii,  11;  Bloch,  this  vol.,  ii 
381). — A  discussion  of  results  already  published,  with  an  accoutt 
of  fresh  experiments  showing  that  whatever  method  is  adopted  for 
mechanically  separating  liquids  into  small  particles  (shaking,  splash- 
ing, spraying  from  a  jet,  etc.),  the  ionisation  so  produced  in  the 
gas  in  which  the  operation  is  effected  is  always  of  the  same  character, 
and  in  each  case  the  liquids  employed  maybe  divided  sharply  into 
two  classe.s,  active  and  inactive.  Activity  appears  to  be  connected 
with  the  presence  of  water  in  the  substance  showing  this  property. 

w.  o.  w. 


GENERAL   AND   PHYSICAL   CHEMISTRY.  0.   481 

Specific  Velocity  and  Recombination  of  the  Ions  in  Hexane, 
vjeokge  Jaffe  {Ann.  Physik,  1910,  [iv],  32,  148 — 178.  Compare 
Abstr.,  1909,  ii,  208). — With  the  object  of  ascertaining  to  what  extent 
the  phenomena  of  electrical  conduction  in  dielectric  liquids  are 
anal  'gous  to  those  exhibited  by  gaseous  conduction,  the  author  has 
investigated  the  conductivity  of  hexane  when  subjected  to  the  influence 
of  radium  rays.  By  a  method  similar  to  that  employed  by  Langevin, 
it  is  found  that  tbe  specific  velocities  of  the  positive  and  negative  ions 
are  respectively  6'03  x  10~*  and  4*17  xl0~*  cm.  per  second.  The 
coefficients  of  diffusion  calculated  from  these  numbers  are  1"50  x  10~^ 
and  1'03  x  10 "^  The  data  obtained  in  the  examination  of  the  rate  of 
recombination  of  the  ions  cannot  be  satisfactorily  represented  by  the 
equation  of  Thomson  or  by  that  of  Sutherland.  On  the  other  hand,  these 
results  are  in  agreement  with  the  empirical  equation  :  dnjdt  —  —  a.n^^, 
in  which  a=  I'SGe"**,  and  e  is  the  charge  on  the  ions.  H.  M.  D. 

Conduction  of  Electricity  in  Solid  Elements  and 
Compounds,  I.  Resistance  Minima,  Electronic  Conduction, 
and  the  AppUcation  of  Dissociation  Formulae.  Joh.\nn 
KoENiGSBERGER  and  K.  Schilling  {Ann.  Fhysik,  1910,  [iv],  32, 
179 — 230). — The  nature  of  the  process  of  electrical  conduction  in 
silicon,  titanium,  and  zirconium,  in  metallic  oxides  and  sulphides,  and 
in  aromatic  organic  compounds  has  been  investigated.  By  measure- 
ments of  the  conductivity  at  different  temperatures,  it  has  been  found 
that  a  maximum  conductivity  is  reached  at  a  particular  temperature 
both  in  the  case  of  elements  and  compounds.  This  maximum  has  no 
connexion  with  a  transition  temperature,  and  is  attributed  to  electronic 
dissociation. 

From  the  conductivity  data  in  combination  with  polarisation 
measurements,  the  authors  conclude  that  the  electrical  transport  in 
the  solid  elements,  oxides,  and  sulphides,  and  in  certain  liquid  aromatic 
compounds  examined,  is  entirely  due  to  electrons.  In  the  case  of  solid 
compounds  of  pronounced  saline,  acidic,  or  basic  character,  the  conduction 
■"  in  part  attributable  to  ions.  H.  M.  D. 

Conduction  of  Electricity  through  Glass.  Max  Le  Blaxc 
d  Fritz  Kerschbaum  {ZeiUch.  physikcU.  Chem.,  1910,72,  468 — 507). 
Warburg's  experiments  (compiire  Abstr.,  1884,  1241)  on  the  con- 
iction  of  electricity  through  glass  have  been  repeated  and  extended. 
1  the  investigation,  plates  of  sodium  glass,  O'l — I'D  mm.  in  thickness, 
'■re  used,  and  the  electrodes  were  of  mercury.  The  method  of  measure- 
ont  ia  fully  described. 

When  sodium  glass,  I'D  mm.  thick,  is  electrolysed  at  temperatures 
in  the  neighbourhood  of  300°,  the  current  rapidly  diminishes,  owing 
to  the  formation  of  a  white,  badly  conducting  layer  (in  one  experiment 
0*03 — 0045  mm.  thick)  near  the  anode.  A  plate  01  mm.  thick  was 
coiDpl^tdy  converted  into  this  badly  conducting  material  by  prolonged 
®''  In  preparing   this  material,  only   the  sodium  ions   are 

d'  .  and  in  the  proportion  calculated  from   the  current,   the 

silicate  ions  give  up  their  charges  without  decomposition. 

The  conduction  of  electricity  through  the  badly  conducting  material 
-  not  accompanied  by  the  transport  of  matter,  and  Ohm's  law  does  not 
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hold,  the  current  being  proportional  to  the  square  of  the  applied 
E.M.F.  On  electrolysing  the  new  material  in  contact  with  1%  sodium 
amalgam,  the  original  glass  is  reformed  by  the  introduction  of  sodium 
ions.  For  reasons  not  fully  understood,  the  regeneration  of  the  glass 
is  eifected  much  more  readily  than  its  decomposition. 

At  the  temperature  of  the  experiment,  no  gas  is  given  off  at  the 
anode,  but  on  heating  the  resulting  material  to  the  temperature  of 
softening,  an  amount  of  oxygen  is  obtained  nearly  equivalent  to  the 
amount  of  sodium  liberated  during  the  electrolysis.  Tlie  migration 
velocity  of  the  sodium  ions  in  glass  at  320°  is  about  1  x  10"^  cm. /sec. 
for  a  difference  of  potential  of  1  volt  per  cm.  G.  S. 

Electron  Theory  and  Solid  Solutions  of  Metals.  Kudolf 
ScHENCK  {Ann.  Physik,  1910,  [iv],  32,  261— 290).— A  theoretical 
paper  in  which  an  explanation  is  given  of  the  diminution  of  the 
electrical  conductivity  and  of  the  increase  of  the  ratio  of  the  thermal 
to  the  electrical  conductivity  in  the  case  of  metallic  solid  solutions. 
According  to  this,  the  diminished  electrical  conductivity  is  not  due  to 
a  decrease  in  the  number  of  the  electrons,  but  to  an  increase  in  the 
viscosity  of  the  medium.  Thermo-electric  effects  obtained  by  pairing 
the  pure  metals  with  their  solid  solutions  are  cited  in  favour  of  the 
author's  theory.  H.  M.  D. 

Electrical  Conductivity  of  Certain  Hydroxamic  Acids. 
E,  Oliveri-Mandala  {Gazzella,  1910,  40,  i,  102 — 107). — According 
to  Palazzo  and  Tamburello  (Abstr.,  1907,  i,  298),  formhydroxamic  acid 

must   be   regarded   as   having   the     structure  '  „  x^O.     From 

measurements  of  the  electrical  conductivity  of  a  number  of  homo- 
logous hydroxamic  acids,  the  author  draws  the  conclusion  that  all  of 
these  acids  have  a  structure  similar  to  that  of  the  first  member  of  the 
group.  The  following  values  have  been  obtained  for  K :  formhydrox- 
amic, O'OOOOIO  ;  acethydroxamic,  0"0000028  ;  propionhydroxamic, 
0-0000028;  butyrhydroxamic,  0-0000023 ;  oxalhydroxamic,  0-000019; 
malonhydroxamic,  0-0000066  ;  benzhydroxamic,  0-000075  ;  anishydr- 
oxamic,  0-000073 ;  salicylhydroxamic,  0-00064.  These  acids  are 
hence  only  very  slightly  dissociated  in  solution ;  thus,  for  V—  58, 
acethydroxamic  acid  is  dissociated  to  the  extent  of  0-3%,  whilst  for 
acetic  acid  the  amount  is  about  3%.  Also,  the  molecular  weight  of 
formhydroxamic  acid  can  be  determined  in  aqueous  solution,  the  value 
57  having  been  obtained  instead  of  the  theoretical  number  61.  Leaving 
aside  the  dibasic  hydroxamic  acid  and  also  benz-  and  salicyl-hydroxamic 
acids,  in  which  the  acid  character  is  increased  by  the  electro-negative 
phenyl  radicle  and  by  the  phenolic  hydroxyl  group,  the  constants  for 
the  homologous  hydroxamic  acids  are  of  about  the  same  order  of 
magnitude  as  those  of  the  weaker  acids,  and  are  intermediate  to 
hydrogen  sulphide  and  boric  acid.  The  constants  for  form-,  acet-,  and 
butyr- hydroxamic  acids  do  not  differ  more  than  the  corresponding 
values  for  formic,  acetic,  and  butyric  acids,  and  the  author  thenfore 
assumes  that  these  hydroxamic  acids  have  similar  structures. 

T.  H.  V. 
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Transport  Phenomena  in  Solutions  of  Colouring  Matters. 
I.EO  ViGNON  {Compt.  rend.,  1910,  150.  923 — 925  ;  Bull.  Soc.  chim., 
1910,  [iv],  7,  3S3 — 385.  Compare  this  vol.,  ii,  273). — Experiments 
on  the  electroly.'-is  of  solutions  of  dyes  have  shown  that  transport 
phenomena  are  well  marked  with  those  substances  which  form  colloidal 
solutions,  but  are  absent  in  the  case  of  dyes  forming  true  solutions. 

w.  o.  w. 

Measurement  of  Magnetic  Susceptibility  of  Solids.  Paul 
Pascal  {Compt.  rend.,  1910,  160,  1054 — 1056.  Compare  this  vol., 
ii,  179). — The  magnetic  susceptibility  of  a  liquid  may  be  measured  by 
placing  it  in  a  thin-walled  test-tube  suspended  from  one  arm  of  a 
balance  between  the  poles  of  a  powerful  electromagnet.  When  the 
field  is  established,  the  equilibrium  of  the  beam  is  disturbed,  and 
weights  must  be  added  to  the  balance  pan  to  bring  the  surface  of  the 
liquid  back  to  its  initial  position  as  seen  with  a  microscope.  The  force 
amounts  to  0"0015  to  0*0060  gram  with  ordinary  organic  liquids  in  a 
field  of  10,000  to  20,000  gauss,  but  attains  to  several  hundred  grams 
with  certain  ferruginous  solids.  The  susceptibility  can  be  calculated 
directly  from  the  dimensions  of  the  tube  or  indirectly  by  comparison 
with  water  under  the  same  conditions  with  an  accuracy  of  one  part  in 
150.  R.  J.  C. 

Thermo-magnetic  Properties  of  Elements.    H.  E.  J.  G.  du  Bois 

and  KoTAKo  Honda  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1910,  12, 

596 — 602). — Measurements  have  been  made  of    the  variation  with 

' -mperature  of  the  magnetic  susceptibility  of  about  fifty  elements. 

1  ne  elements  are  grouped  according  as  the  susceptibility  increases, 

'■creases,  or  remains  constant  as  the  temperature  ri.«es.     The  results 

iidicate  that  the  conclusions  drawn  by  Curie  in  a  previous  investiga- 

;on  are  devoid  of   any  general    validity.     When  liquefaction  takes 

:  lace,  a  discontinuity  in  the  susceptibility-temperature  curve  is  some- 

imes  observed.     This  may  consist  in  an  alteration  of  the  magnitude 

f  the  susceptibility,  as  in  the  case  of  phosphoru.s,  silver,  tin,  antimony, 

1  llurium,  gold,  thallium,  lead,  and  bismuth,  or  in  a  sudden  change  in 

due  of  the  temperature-coefficient,  as  in  the  case  of  magnesium, 

1,  cadmium,  and  iodine. 

Tulymorphic  changes  are  also  frequently  accompanied  by  changes  in 

l.e  magnetic  susceptibiHty,  as  in  the  case  of  tin  at  18°  and  thallium 

I  .     On  the  other  hand,  the  transformation  of  tetragonal  into 

Ac  tin  at  16P  is  not  accompanied  by  any  noticeable  change  in  the 

usceptibility.  H.  M.  D. 

Simple     Apparatus     for     Determining     Melting     Points. 

iiir.,r,0R  Weyl   {Chem.  Zeit.,    1910,   34,    488).— A   thermometer    is 

ly  expanded  just  above  the  bulb.     A  glass  ring  loosely  fitting 

..V  thermometer  stem  rests  on  the  expansion;  it  carries  glass  hooks 

I  placed  vertically  in  pairs,  these  serving  to  hold  the  melting-point  tubes 

m  position  clo.se  to  the  bulb.      By  this  means  the  attichmunt   of  the 

leliing-point   tubes   to   the    thermometer   stem  by   platinum  wire  or 

^mdia-rubber  ring>»  is  avoided.  L.  de  K. 
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Freezing-point  Measurements  on  Small  Quantities  of 
Liquids.  Richard  Burian  and  Karl  Deucker  {Zentr.  Physiol.^ 
1910,  23,  772— 777).— Kinoshita's  method  (AUtr.,  1908,  ii,  810) 
for  the  determination  of  the  freezing  point  of  small  quantities  of 
liquids  has  many  sources  of  error,  perhaps  the  most  important 
being  the  total  lack  of  stirring  during  the  determination.  The  method 
devised  by  Guye  and  Bogdau  (Abstr.,  1904,  ii,  391)  is  much  more 
trustworthy,  but  the  accuracy  with  which  the  thermometer  can  be 
read  is  insufficient  for  many  purposes.  The  authors  use  a  thermometer 
the  mercury  bulb  of  which  is  9  mm.  long  and  7  mm.  in  diameter, 
which  gives  a  scale  length  of  2*7  cm.  per  degree  ;  it  is  divided  into 
fiftieths  of  a  degree,  and  possesses  a  range  of  —  5°  to  +  1° ;  the 
accuracy  of  reading  is  0*002°  to  0'005°.  The  apparatus  used  is 
similar  to  that  of  Beckmann  and  Guye  and  Bogdan,  but  only  1  5  c.c. 
of  liquid  are  necessary  for  a  determination.  For  accurate  results 
strict  attention  must  be  paid  to  the  temperature  of  the  freezing -bath, 
which  must  never  be  more  than  2°  below  the  freezing  point  of  the 
liquid  under  investigation. 

The  results  agree  with  those  obtained  with  the  Beckmann  apparatus 
to  within  ±0-005°.  T.  S.  P. 


Sublimation  by  the  Dynamical  Method.  F.  E.  C.  Scheffer 
[Zeilsch.  physikal.  Chem.,  1910,  72,  451 — 467). — It  has  already  been 
suggested  (compare  Smits  and  Scheffer,  Abstr.,  1909,  ii,  21)  that  the 
further  investigation  of  the  instances  given  by  Ramsay  and  Young 
(Phil.  Trans.,  1886,  177,  71),  in  which  the  vapour  pressures  of  sub- 
stances as  determined  by  dynamic  and  static  methods  do  not  coincide, 
may  throw  some  light  on  the  well-known  results  of  Baker  and  of 
Abegg  and  Johnston  on  the  vapour  pressures  of  dry  and  moist  ammo- 
nium chloride.  In  this  connexion,  an  attempt  has  been  made  to 
determine  the  sublimation  curve  of  ammonium  carbamate,  but  it  was 
found  that  there  is  no  true  dynamic  curve,  the  results  being  very 
irregular  and  depending  on  a  variety  of  circumstances.  This  may 
possibly  be  explained  on  the  assumption  that  the  sublimation  process 
is  a  combination  of  two  velocities,  that  of  evaporation  and  that  of 
dissociation  in  the  vapour  phase. 

Ramsay  and  Young  state  that  aldehyde-ammonia  gives  regular  and 
distinct  pressure-temperature  curves  by  the  dynamic  and  static 
methods,  but  this  view  can  no  longer  be  upheld,  as  the  author  finds 
that  the  dissociation  of  aldehyde-ammonia  is  not  reversible. 

The  modifications  which  must  be  made  in  Roozeboom's  space  figure 
as  a  consequence  of  the  recent  observations  on  the  vapour  density  of 
dry  and  moist  ammonium  chloride  are  discussed.  G.  S. 


Rechenberg's  Views  as  to  the  Vaporisation  occurring  in  the 
Cathode  Light  Vacuum  as  a  Proof  of  the  New  Theory  of 
Volatilisation.  Friedricii  Krafft  {J.  jn-.  Chem.,  1910,  [ii],  81, 
425 — 440). — Mainly  polemical  in  reply  to  Recheuberg  (Abstr.,  1909, 
ii,  544  ;  this  vol.,  ii,  101).  ^  C.  S. 
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Boiling  in  a  Vacuum  Regarded  as  the  Formation  of  an 
Atmosphere.  Friedrich  Krafft  (/.  pr.  Chevi.,  1910,  [ii],  81, 
440 — 451.  Compare  preceding  abstract). — A  further  reply  to 
Rechenberg  {loc.  cit.),  and  a  claim  for  priority  over  Siepermann  (this 
vol.,  ii,  267).  C.  S. 

Apparatus  to  Facilitate  Distillation  with  a  Fractionating 
Column  under  Reduced  Pressure  and  with  a  Fixed  Flame. 
Louis  Bouveault  {Bull.  Soc.  chim.,  1910,  [iv],  7,  273 — 277). — In 
using  the  ordinary  fractionating  column  for  distillation  under  reduced 
pressure,  a  fairly  long  layer  of  liquid  often  forms  in  the  column, 
causing  a  considerable  difference  in  pressure  between  the  atmosphere 
in  the  distillation  vessel  and  that  in  the  receiver.  To  avoid  this,  the 
author  has  devised  a  special  form  of  apparatus,  in  which  the  column  is 
too  wide  to  permit  of  the  formation  of  a  long  layer  of  condensed 
litjuid,  and  provided  with  a  side-tube,  which  places  the  distilling  vessel 
and  the  receiver  in  independent  communication,  and  thus  secures  a 
common  atmosphere  to  both.  To  prevent  "  priming,"  a  Bunsen  burner 
provided  with  a  cap,  carrying  lateral  apertures  to  form  horizontal 
flame.«,  is  used,  T.  A.  H. 

Shaking  Machine  for  Boiling  with  a  Reflux  Condenser. 
P.  J.  MoNTAGNE  {Chem.  Weekblad,  1910,  7,  375— 377).— This  machine 
is  constructed  like  a  child's  swing,  the  condenser,  flask,  retort  ring 
with  wire  gauze,  and  burner  being  clamped  to  the  movable  swing 
f-upports,   which   are  joined   at   the    bottom    by  a   cross   piece,   and 

nnected  with  an  arm  which  serves  to  transmit  the  power  in  the 
-idinary  manner.  A.  J.  W. 

Relationship  between  Constitution  and  Heats  of  Combus- 
tion of  Unsaturated  Hydrocarbons.     Karl  Auwers  and  Walter 
\.  RoTii  {Ber.,  1910,43,  1063— 1064).— As  the  result  of  experiments, 
tails  of  which  will  be  published  later,  the  following  generalisations 
le  drawn  :  (1)  Hydrocarbons  with  conjugate  double  linkings  always 
ive  smaller  heats  of  combustion  than  isomerides  in  which  the  olefiue 
'^H  are  not  in  conjugat-e  positions.     Such  compounds  therefore 
-  less  chemical  energy  or  are   more  saturated    than  their  is^o- 
•s  (compare  Thiele).      In   the   case  of    terpenes,  the  difference 
•  "U  the  heats  of  combustions  of  isomerides  is  usually  2 — 3%,  but 
•■>  the  case  of   styrenes  and  the   isomeric  propylene  compounds  the 
aount  is  only  06 — 07%.     (2)  The  presence  of  substituents  attached 
•  the  carbon  atoms  of  a  conjugate  system  always  increases  the  heat 
f  combustion  of  the  hydrocarbon,  namely,  diminishes  its  degree  of 
ituration.      The  amounts,  however,  are  comparatively  small. 

J.  J.  S. 

Heat  of  Combustion  and  Relative  Density  of  Methyl- 
mines.  Joseph  A.  Muller  {Ann.  Cfdm.  Phys.,  1910,  [viii],  20, 
16—130.  Compare  Ab»tr.,  1885,  716;  1886,  409  ;  Lemoult,  Abstr., 
•'07,  ii,  10). — The  ori^'inal  contains  full  experimental  detail.s  and 
ita  in  connexion  with  the  determination  of  the  densities  and  heats  of 
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combustion  of  methylamine  and  di-  and  tri-methylamine.  The  observ- 
ations were  carried  out  with  more  elaborate  precautious  than  in  the 
author's  earlier  experiments^  in  order  to  avoid  the  possible  formation 
of  carbon  monoxide.  W.  0.  W. 

Determination  of  Heat  Liberated  on  Addition  of  Bromine 
to  Unsaturated  Compounds.  Wladimir  F.  Luginin  {Compt.  rend., 
1910,  150,  915 — 918).— The  amount  of  heat  developed  by  the  addition 
of  one  molecule  of  bromine  to  one  molecule  of  certain  unsaturated 
compounds  has  been  measured,  the  reacting  substances  being  dissolved 
in  carbon  tetrachloride.  The  following  results  are  recorded :  sec- 
octylene,  28,406  cal. ;  styrene,  24,003  cal. ;  cycfohexene,  29,007  cal.  ; 
1 -methyl- A^-c^/cZohexene,  29,188  cal.;  ethyl  phenylpropiolate,  29,120 
cal. ;  pulegone,  21,897  cal.  Except  in  the  case  of  styrene,  which 
forms  a  solid  dibromide,  the  corrections  necessary  to  obtain  the 
thermal  equivalents  are  negligible.  The  heat  of  dissolution  of 
styrene  dibromide  is  —5,145  cal. 

Attention  is  drawn  to  the  influence  of  the  cyclic  grouping  in  raising 
the  value  for  the  thermal  equivalent,  and  to  the  depressing  influence 
of  the  ketone  group  on  this  constant.  W.  O.  W. 

Internal  Friction  of  Metals  at  Low  Temperatures.  Charles 
E.  GuYE  and  H.  Schapper  {Compt.  rend.,  1910,  150,  962—964. 
Compare  Guye  and  Freedericksz,  this  vol.,  ii,  21). — The  internal 
friction  of  copper,  zinc,  gold,  nickel,  palladium,  and  platinum  has  been 
measured  at  100°,  50°,  0°,  -80°,  and  -  195°  by  the  torsion  pendulum 
method  previously  described.  As  the  temperature  falls,  the  viscosi- 
ties of  zinc  and  copper  decrease  like  that  of  silver.  Gold,  as  pre- 
viously noted,  exhibits  a  striking  increase  in  viscosity  between  -  80° 
and  -  195°.  The  values  with  nickel,  palladium,  and  platinum  are  so 
small  that  no  certain  conclusion  could  be  drawn,  but  a  series  of  ex- 
periments with  nine  different  platinum  wires  pointed  to  a  higher 
viscosity  at  0°  and  -  80°  than  at  100°  and  -195°.  The  modulus  of 
elasticity  in  all  cases  increases  steadily  as  temperature  falls,  but  the 
internal  friction,  which  varies  as  the  distortion,  may  be  greatly  affected 
by  loading,  previous  annealing,  etc.  E.  J.  C. 

Constitution  of  Certain  Iodine  Compounds.  Phenomena  of 
Adsorption.  Hans  Siegrist  {J.  Suisse  Chini.  Fharm.,  1910,  48,  Reprint 
9  pp.). — From  a  consideration  of  experimental  data  relating  to  the 
removal  of  iodine  from  its  aqueous  solutions  by  starch,  basic  lanthanum 
acetate,  tannin,  methylene-blue,  safranine,  dimethylaminophenyldi- 
methylpyrazolone  hydriodide,  and  benzidine  dihydriodide,  the  author 
arrives  at  the  conclusion  that  the  processes  are  controlled  in  a  large 
measure  by  the  phenomenon  of  adsorption. 

If  a;  milligram-equivalents  of  iodine  are  adsorbed  by  a  grams  of  one 
of  the  above  substances  from  a  solution  containing  c  milligram-equiv- 
alents per  c.c,  then  x/a  =  (3.c'"^  in  which  /3  and  m  are  constants.  The 
following  values  of  fi  and  m  are  deduced  from  the  experimental  data 
basic  lanthanum  acetate,  ^  =  31  5,  w  =  0978  ;  tannin,  ^  =  6*0,  »n  =  015  : 
methylene-blue,   /?=26,  ?n  =  0-084;    safranine,   yS=l7,   m  =  0-l;   di 
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rnethylaminophenyldimethjlpyrazolone  hydriodide,  y3=66,  m  =  0"2; 
benzidine  dihydriodide,  ^=  71, ni  =  0-16. 

For  small  values  of  w  the  adsorption  process  corresponds  closely 
with  the  relationships  which  would  be  expected  if  a  definite  compound 
were  formed.  On  the  other  hand,  if  ?«.  is  nearly  equal  to  unity,  the 
adsorption  phenomena  differ  only  slightly  from  what  would  be  found 
if  a  solid  solution  were  formed. 

Kiister's  data  for  the  removal  of  iodine  from  solution  by  starch 
indicate  that  the  process  is  one  of  adsorption,  the  values  of  the 
constants  being  /3=3  and  m  =  0'l.  H.  M.  D. 

Osmotic  Experiments  with  Collodion  Membranes.  J.  Howard 

Mathews  (/.  Phi/siofd  Chem.,  1910,  14,  281 — 291). — Membranes  were 

prepared  by  pouring  a  layer  of  collodion  solution  on  mercury.     The 

half-dried  films  were  stretched  over  a  thistle  funnel,  and  the  joint  was 

painted      with     fresh    collodion    solution.      Such    membranes    when 

thoroughly  dried  from  ether  and  alcohol  were  tight  and   strong,  and 

gave  no  evidence  of  mechanical  leaks.     The  thickness  varied  from 

0*002  to  0004  in.    Carbon  tetrachloride,  chloroform,  carbon  disulphide, 

and  hydrocarbons  do  not  affect  these  membranes,  and  do  not  pass 

through  them.     The  alcohols  exert  a  solvent  action  which  decreases 

I  from  methyl  to  t«oamyl  alcohol.     Measurements  could  be  made  with 

i  96%  ethyl  alcohol,   but  absolute  alcohol  is  very  destructive'  to  the 

membrane.     Not  only  are  the  alcohols  capable  of  diffusing  through 

;  coilodion,  but  they  assist  other  substances  to  pass  through.  A  membrane 

saturated  with  96%  ethyl  alcohol  is  capable  of  passing  iodine,  copper 

oleate,  and  mercuric  chloride,  which  are  soluble  in  alcohol.     Water 

j  soaks  into  collodion  to  a  slight  extent  after  long  immersion,  and  the 

wet  membrane  is  able  to  pass  sugar,  glycerol,  iodine,  and  boric  and 

alic  acids. 

A  solution  of  copper  oleate  in  2«oamyl  alcohol  was  placed  within  the 

josmometer  and  carbon  disulphide  without.     Alcohol  passed  out,  but 

carbon  disulphide  attracted  by  the  oleate  and  assisted  by  the  alcohol 

[^ssed  in  so  much  more  rapidly  that  the  level  inside  rose  more  than 

eighty  inches.     woAmyl  alcohol  is  itself  assisted  through  collodion  by 

Tn  many  experiments  the  solute  diffused  out  through  the  membrane 

iio«t  as  quickly  as  the   solvent   diffused   in,   hence    the   observed 

pressures  were  small.    The  author  draws  the  conclusion  that  the 

"u  and  extent  of  osmotic  action  is  largely  a  question  of  relative 

ubility.     The  process  is  akin  to  distribution.     Osmotic  action  con- 

-s  of  a  major  and  minor  current  in   oppo.site  directions,  as  was 

'Dted   out   by  Kahlenberg  (Abstr.,    1906,    ii,    337).     Stirring    the 

i'nos  bathing  the  membranes  serves  to  hasten  the  osmotic  process. 

R.  J.  C. 

Colour  and  Hydration.  I.  G.  Poma  {Gazzetta,  1910,  40,  i, 
'*  193). — The  author  discusses  the  work  of  Magnanini,  Hantzsch, 
'egg,  Jones,  and  others  on  the  colour  of  salt  solutions  and  hydration 
the  salt  molecules.  According  to  Hantzsch,  a  chemically  saturated, 
'Ured  electrolyte  undergoing  no  change  in  constitution  on  dilution 
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should  exhibit  normal  optical  behaviour  as  indicated  by  Beer's  law, 
no  matter  what  its  degree  of  dissociation ;  in  other  words,  the  power 
of  absorbing  light  possessed  by  the  coloured  ion  is  equal  to  that  of 
the  non- dissociated  molecule.  The  author  has  investigated,  by  means 
of  a  polarisation  spectrophotometer,  certain  coloured  salts  under 
conditions  not  previously  employed. 

Nickel  sulphate  solutions  of  various  concentrations  varying  from 
0'149  to  2'384^were  examined  for  the  parts  of  the  spectrum  corre- 
sponding with  X  =  460,  602,  and  G22fxfx,  constant  values  for  the 
molecular  extinction  being  obtained  in  each  case.  A  similar  result 
is  obtained  for  a  0-9215iV^-solution  of  nickel  sulphate  in  0 — 2-54iV- 
sulphuric  acid  (compare  Hantzsch,  Abstr.,  1908,  ii,  14,  462;  1909, 
ii,  18,  973).  As  the  degree  of  dissociation  of  nickel  sulphate  in 
these  different  solutions  must  vary  considerably,  Hantzsch's  views 
are  confirmed.  Somewhat  less  regular  is  the  optical  behaviour  of 
nickel  chloride. 

Also,  solutions  of  nickel  sulphate  of  different  concentrations  in  about 
lOiV-ammonia  solution  show  constant  molecular  extinctions,  so  that 
there  exists  in  the  solutions  only  one  metal-ammonia  compound, 

Ni(NH3),S04. 
Similar  results  are  yielded  by  other  nickel  salts.  When  the  con- 
centration of  the  ammonia  is  gradually  increased,  the  extinction  in 
the  green  (556/x/a)  remains  unchanged,  but  in  the  red  (622juyu.)  and 
yellow  (589yu./x)  it  decreases  at  first,  and  becomes  constant  when  the 
concentration  of  ammonia  reaches  about  dJV. 

When  the  amount  of  sulphuric  acid  present  in  a  nickel  sulphate 
solution  is  increased  considerably,  the  absorption  increases  rapidly 
in  the  blue  and  violet  regions  of  the  spectrum,  and  shows  progressive 
diminution  in  the  yellow  and  red ;  the  colour  of  the  Folutiou  changes, 
at  the  same  time,  from  emerald-green  towards  chrome-yellow,  and, 
after  some  hours,  part  of  the  salt  is  deposited  as  an  anhydrou.s, 
yellow  powder.  Similar  results  are  given  by  solutions  of  nickel 
chloride  containing  increasing  proportions  of  hydrochloric  acid. 
Copper  sulphate,  in  solutions  containing  larger  and  larger  amounts  of 
sulphuric  acid,  at  first  maintains  its  absorptive  power  unaltered,  but 
ultimately  the  colour  fades  away  entirely.  The  change  in  colour  of 
cobalt  sulphate  solution  by  sulphuric  acid  is  less  marked  than  with  tli'^ 
above  salts. 

The  fact  that  the  colouis  of  these  anhydrous  salts  are  the  sauj> 
as  those  of  their  sulphuric  acid  solutions  indicates  that  the  colours 
of  the  anhydrous  ions  are  those  of  the  anhydrous,  non-dissociat.ed 
molecules,  whether  these  are  or  are  not  in  solution  ;  the  ion  Ni"  i" 
hence  yellow,  Cu**  colourless,  and  Co"  reddish.  The  characteristic 
colours  exhibited  by  these  ions  in  aqueous  solution  are  due  to  their 
hydrates :  Ni(H20)„'*,  Cu(H20),„",  and  Co(H20)^".  T.  H.  P. 

Formation,    Equilibrium,    and   Alterations  of  Crystals  r 
an  Isothermal  Medium.     P.  N.  Pawloff  {Zeitsch.  physikal.  Chei" 
1910,  72,   385— 410).— A  mathematical  paper  dealing  with  crystol 
formation  from  the  point  of  view  of  Willard  Gibbs,  but  the  energy 
of  the  angles  is  taken  into  account  as  well  as  that  of  the  surfaces. 
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The  thermodynamical  conditions  for  the  appearance  of  crystals  are 
developed,  and  the  decision  as  to  which  new  system  will  form  from  a 
given  liquid  is  made  by  means  of  Ostwald's  rule  that  the  successive 
stages  make  their  appearance  in  the  order  of  the  smallest  diminution 
of  free  energy.  G.  S. 

The  Re-formation  of  the  Crystalline  from  the  Amorphous 
Condition  on  Heating  Pyrognomic  Crystals.  Th.  Liebisch 
{SUzungsb&r.  K.  Mad.  Wiss.  Berlin,  1910,  350— 364).— The  heating 
curves  of  different  pyrognomic  minerals  have  been  investigated,  the 
thermal  effects  being  followed  by  means  of  a  platinum-platinum 
rhodium  thermocouple.  The  minerals  used  were  gadolinite  from 
Ytterby,  samarskite,  aeschynite,  and  pyrochlore  from  Miask,  euxenite 
from  Arendal,  tritomite  from  the  syenite  of  Langesundfjord,  and 
orthite  from  Ytterby.  All  of  them,  with  the  exception  of  orthite, 
show  the  pyrognomic  phenomenon,  and  at  the  point  where  they  begin 
to  glow  there  is  a  rapid  rise  in  temperature,  due  to  the  development 
of  heat.  This  development  of  heat  is  connected  with  the  change 
from  the  amorphous  to  the  crystalline  condition,  and  is  independent 
of  whether  helium  is  liberated  or  not.  The  thermo-luminescence  of 
fluorspar  is  unaccompanied  by  a  development  of  heat ;  this  is  not 
1  surprising,  since  there  is  no  change  from  the  amorphous  to  the  crystal- 
line condition.  T.  S.  P. 


The    System    Water-Ammonium    Nitrate-Silver    Nitrate. 

r  KANs   A.   H.  ScHBEiNEMAKEEis   and    (Miss)  W.  C.  DE  Baat    {Chem. 

\Wetkhlad,  1910,  7,   259— 264).— An  application    of  Schreinemaker's 

graphic  method  to  the  system  water-ammonium  nitrate-silver  nitrate 

'at  ordinary  pressure   and   between    -19°   and    110°.       Above    125^ 

ium  nitrate  is  regular,  below  this  temperature  rhombohedral. 

r  form  is  rhombic,  and  exists  in  two  modifications,  a  and  ^. 

ii0"4°  the  rhombohedral  changes  to  the  a-rhombic  form,  and  this 

-see   into   the   ^-rhombic   modification  at    32°,      The   double   salt, 

II^NOjjAgNOj,    has   been    isolated,    and    a   detiiiled    investigation 

the  composition  of  the  solutions  produced  at  various  temperatures 

tween  the  limits  named  hasj  been  made.  A.  J.  W. 

The  Transformation  Point  of  Double  Salts.  Frans  A.  H. 
iiBEiNBMAKEKs  {CJievi.  Wtekhlod,  1910,  7,  197—203.  Compare 
K)te  and  Bristol,  Abstr.,  1904,  ii,  658).— The  author  has  applied  his 
iphic  method  to  the  system  water-mercuric  chloride-barium  chloride. 
'  a  system  containing  the  hydrated  salts  A-^  and  ^,,  which  form  the 
iible  salt  Z>,  and  water  there  are  three  possibilities ;  D  may  be 
lined  from  A^  and  B^  either  with  elimination  or  addition  of  water, 
without  elimination  or  addition  of  water.  A  solution  in  which  the 
tem  ilj  +  i?j  +  />  ia  in  equilibrium  is  called  by  the  author  congruent 
lien  it  consists  of  these  components  only,  dilute  when  it  contains 
)re  water  than  that  corresponding  with  /I  ^  +  Zf j  +  />,  and  concentrated 
len  It  contains  less  water.     At  constant  pressure  the  equilibrium 
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^i  +  ^i  +  Z>  + solution   is   non-variant.      For    dilute    solutions    three 
reactions  are  possible : 

1.  A■^^  +  Bl^^  D  +   solution; 

2.  U  ::=^  A^  +  B.^+    solution  ; 

3.  Aj^+D  ::^  JB^+  solution. 
For  congruent  solutions  the  reaction  is  : 

4.  -^^  +  5,  +Z):X  solution. 

When  no  new  phase  is  formed,  as  in  (4),  the  author  calls  the  solution 
monogenetic;  when  one  new  phase  is  formed,  as  in  (1)  and  (3), 
higenetic  ;  and  when  two  new  phases  are  formed,  as  in  (2),  trigenetic. 

In  the  system  water-mercuric  chloride-barium  chloride  a  double 
salt,  BaCl2,3HgCl2,6H20,  is  formed  from  BaCl2,2H20  and  HgClg, 
which  is  in  equilibrium  with  its  components  at  17*2°  (Foote  and 
Bristol,  loc.  cit.).  The  solution  is  trigenetic.  At  0°  the  solution 
(24-05%  BaCl2  +  46-l%  HgClg)  is  saturated  with  BaCl2,2H20  + 
BaCl2,3HgCl2,6H20.  At  30°  the  solution  (23-2%  BaCl2  +  55-2% 
HgCl2)  is  in  equilibrium  with  BaCl2,2H20  +  HgCl2,  and  at  40° 
(22-98%  BaCl2  + 56-57%  HgClg)  with  BaCl2,2H20  +  HgClg. 

A.  J.  W. 

Velocity  of  Reaction  between  Copper  Sulphate  and 
Potassium  Iodide.  E.  Oliveri-Mandala  {Gazzetta,  1910,  40, 
i,  107 — 112). — In  dilute  solutions,  copper  sulphate  and  potassium 
iodide  react  with  liberation  of  iodine  at  a  measurable  velocity,  which 
diminishes  as  the  dilution  increases  :  2CUSO4  +  4KI  =  2CuI  +  2X380^  + 
Ig.  According  to  Traube  (Abstr.,  1884,  962)  this  reaction  results 
first  in  the  formation  of  cupric  iodide,  which  remains  unchanged  in 
very  dilute  solutions,  but  in  more  concentrated  ones  is  decomposed 
into  cuprous  iodide  and  iodine  with  a  velocity  increasing  with  the 
concentration.  According  to  the  author's  measurements,  the  reaction 
between  copper  sulphate  and  potassium  iodide  is  of  the  third  order, 
although  six  molecules  take  part  in  it.  By  applying  van't  Hoff's 
formula  for  cases  in  which  disturbing  actions  prevent  the  order 
of  a  reaction  from  being  ascertained,  namely, 

n  =  {\og{dC/dt)  -  log{dC'Jdt')}/{\ogC  -  logC), 
where  C  =  ^ -a;  is  the  variable  concentration  at  time  i,  and  n  the 
order  of  the  reaction,  the  latter  is  found  to  be  3,  the  actual  values 
obtained  varying  from  2*9  to  3-6.  The  velocity  of  formation  of 
iodine  is  approximately  proportional  to  the  concentration  of  the 
copper  sulphate  and  to  the  square  of  the  concentration  of  the 
potassium  iodide ;  hence  the  reaction  is  expressed  by  the  equations : 
CuS04  +  2KI  =  CuI  +  K2S04  +  I  and  I  +  I  =  l2,  or,  assuming  the  pre- 
liminary formation  of  cuprous  iodide,  by  CuS04  +  2KI  =  Cul2  + 
K2S04,Cul2  =  CuI  +  I,  and  1  +  1  =  I2.  The  electrolytic  dissociation 
theory  is  incapable  of  indicating  which  of  these  two  schemes  is 
the  correct  one,  since  the  equations  Cu  +  2I  =  CuI  +  I  and  Cu  +  I  +  I  = 
Cul  + 1  are  identical.  T.  H.  P. 

Atomic  Weight  Accurately  a  Function  of  the  Volution 
of  Ideal  Space-symmetry  Ratios.  Newman  Howaku  {Chem.  #«««, 
1910,   101,   181—182,   205).— The   author  shows  that   the  numboi 
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representing  the  accepted  atomic  weights  of  a  considerable  number  of 
elements  can  be  accurately  represented  as  functions  of  numbers  which 
represent  the  distance  ratios  characteristic  of  the  crystalline  forms  of 
the  regular  system. 

In  the  second  paper,  further  equations  connecting  atomic  weights 
and  the  so-called  space-symmetry  ratios  are  given.  The  author 
supposes  that  the  different  values  obtained  for  the  ratio  of  the 
combining  weights  of  hydrogen  and  oxygen  are  not  errors  of  experi- 
ment, but  depend  on  the  variation  of  the  space-ratios  according  to  the 
particular  method  of  synthesis  used  in  the  determination.      H.  M.  D. 

Genetic  Connexions  between  the  Chemical  Elements.  James 
MoiR  (S.  African  J.  Sci..  1910,  188—191.  Compare  Trans.,  1909, 
1752  ;  Abstr.,  1909,  ii,  562  ;  Loring,  Abstr.,  1909,  ii,  .392,  562)  —The 
author's  previous  work  on  the  subject  is  summarised,  and  a  number  of 
new  relationships  between  the  atomic  weights  are  pointed  out. 

Besides  numbers  of  the  form  47i  and  4?i  -  1,  nearly  all  numbers  of 
the  form  7n  also  occur,  where  n  is  a  whole  number,  and  in  this  way 
ftll  the  atomic  weights  except  13  are  accounted  for. 

Many  examples  of  exact  relations  between  atomic  weights  are  quoted. 
These  are,  however,  best  shown  by  the-existence  of  series  of  elements 
with  a  constant  difference  from  a  lower  series.  Thus,  besides  the  well- 
known  differences  of  47  and  88,  differences  of  23-8, 18'8,  68,  and  others 
are  pointed  out.  In  some  cases  there  is  a  connexion  between  the 
magnitude  of  the  difference  and  the  valency ;  thus,  in  the  members  of 
♦^^he  68   series,   Ag  =  Ca-t-68,   Cd  =  Sc-J-68-3,  In  =  Ti-f67A,    etc.,    the 

tlency  of  the  68  complex  is  —  1. 

A  number  of  illustrations  are  also  given  of  the  fact  that  the  sum  of 
ae  atomic  weights  of  a  number  of  pairs  of  elements  is  equal.     G.  S. 

Relation  between  the  Atomic  Weights  of  Different  Groups 
of  the  Periodic  System.     K.  Scherixga  {Chem.  Weekblcul,  1910,  7, 
''7 — 409). — In  the  halogen  group  are  found  the  following  relations  : 
F    =19  =  14-t-(2x2i). 
CI  =35-5  =  (2xl4)-H(3x2|). 
Br  =  80  =  (5xl4)-H(4x2J^). 
I   =127  =  (8xl4)-|-(6x2|). 
For  cyanogen : 

(CN)2  =  52  =  (3xl4)-f(4x2i). 
Manganese  cannot  be  brought  into  the  scheme.     Analogous  relation- 
!'ip3  are  shown   for  the  other  groups  of   the  periodic  system,   for 
xaniple  : 

O    =16. 
S     =2x16. 
Se  =5x16  (-1). 

Te  =8x16.  A.  ).  W. 

Energy  of  the  Elements  and  the  Part  Remaining  in  Com- 
binations. Energy  Theory  of  Isomerism.  Antonio  Quartaroli 
'-tla,  1910,  40,  i,  325—379.  Compare  Abstr.,  1904,  ii,  538).— 
11  two  elements,  A  and  B,  combine,  the  quantity  of  energy  lost  by 
i Kinds  on  B,  and  that  lost  by  B  depends  on  A,  the  total  energy 
oped  being  a  function  of  A  and  B,  jt  {A,B).     In  the  formation  of 
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a  compound,  ABC,  from  (i)  AB  and  C,  and  (2)  BC  and  A,  the  amounts 
of  energy  evolved  will,  in  general,  be  different  in  the  two  cases,  that 
is,  cfi{AB)  +  cf,{AB,C)  will  not  be  equal  to  <t>{BC)  +  <t>{BG,A) ;  the 
energy-contents  of  the  two  compounds,  ABC,  will,  therefore,  be  unequal, 
and  the  compounds  will  be  isomeric  in  the  sense  of  Ostwald's  conception 
of  isomerism.  The  author  represents  the  different  elements  by  so 
many  vectors,  the  length  of  each  of  these  representing  the  total  energy 
•contained  in  the  atom  of  the  element  and  the  direction  the  particular 
tendency  which  the  element  has  of  yielding  more  or  less  energy  in 
combining  with  one  rather  than  with  another  element.  On  this 
foundation,  a  system  is  developed  of  determining  energy  constants 
which  represent  the  transformations  of  energy  occurring  in  chemical 
processes,  just  as  the  atomic  constants  represent  the  weight  relations. 
For  a  number  of  elements  values  are  given  representing  the  energy 
constant,  r  =  Jx^  +  y'^  +  z^,  and  the  three  vector-components,  x,  y,  and 
z,  and  it  is  shown  how  an  approximate  representation  may  be  obtained 
of  the  differences  between  the  heats  of  formation  of  fluorides  and 
chlorides,  chlorides  and  iodides,  chlorides  and  bromides,  chlorides  and 
oxides,  chlorides  and  hydrides,  etc.  The  method  is  applied  also  to  the 
residual  energy  of  combined  elements  and  combination  of  compounds 
with  elements  or  compounds,  such  as  the  union  of  oxides  and  anhydrides 
with  oxygen,  to  water  of  crystallisation,  double  salts,  molecular 
combination  of  neutral  salts  with  acids,  etc. 

The  experimental  investigations  show  that  the  slightly  soluble  salts 
of  dibasic  or,  in  general,  poly  basic  acids  occur  frequently  in  two  forms : 
(1)  a  voluminous,  amorphous  form,  in  which  the  metallic  atoms  are 
united  unequally  to  the  acid  residue,  so  that  one  may  be  separated 
before  the  other  with  formation  of  an  acid  salt,  and  (2)  a  crystalline 
form,  in  which  the  metallic  atoms  are  united  similarly  to  the  acid 
residue,  and  can  only  be  displaced  simultaneously,  a  deficiency  of  a 
strong  acid  liberating  only  free  acid.  Thus  there  exist  two  forms  of 
dicalcium  (or  dibarium)  phosphate,  one  transformable  by  gradual 
addition  of  hydrochloric  or  phosphoric  acid  into  the  monocalcium 
phosphate,  and  the  other  not  so  transformable ;  the  former  is  capable 
of  combining  with  a  further  quantity  of  lime  to  give  tricalciuin 
phosphate,  the  latter  not.  Also,  trilithium  phosphate  exists  in  two 
forms  ;  one,  the  more  soluble,  hydroly^able  and  transformable  into  the 
dilithium  salt,  and  the  other,  non-hydroly sable  and  giving  only  mono- 
lithium  phosphate,  even  with  deficiency  of  acid. 

It  is  shown  that,  in  general,  with  inorganic  compounds,  although 
the  theory  of  valency  can,  in  ceitain  cases,  establish  numerical  relation- 
ships between  the  atoms  entering  into  combination,  yet  it  is  not 
adapted  to  furnish  structural  formulaj  in  accord  with  the  reactions  aud 
energy  relations  of  the  compounds.  This  is  the  case  even  with  the 
more  simple  compounds,  and  especially  so  as  regards  the  formula  of 
complex  minerals,  T.  H.  P. 

The  Nature  of  the  Forces  of  Attraction  between  Atoms 
and  Molecules.  R.  D.  Kleeman  {Phil.  Alag.,  1910,  [vi],  19, 
783— '809). — Starting  from  the  assumption  that  the  attraction  between 
two  molecules  of  the  same  kind  is  given  by  <fi[z){%CaY,  where  fji{z)  is  a 
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function  of  the  distance  between  the  molecules,  and  2ca  is  the  sum  of 
a  number  of  constants  each  of  which  refers  to  an  atom  of  a  molecule 
and  is  independent  of  all  conditions  except  the  nature  of  the  atom,  a 
number  of  expressions  have  been  developed  on  the  same  lines  as  has 
been  done  by  Einstein,  and  the  values  of  Ca  for  the  different  atoms 
involved  have  been  found  from  one  of  these  expressions  for  numerous 
compounds  from  the  data  of  Ramsay  and  Shields.  This  value  is 
proportional  to  the  square  root  of  the  atomic  weight  or  to  the  chemical 
valency  (Traube).  With  regard  to  the  function  (f>{z),  it  is  deduced 
that  for  distances  below  a  centimetre  the  attraction  probably  varies 
inversely  as  the  fifth  power  of  the  distance  of  separation  of  the 
molecules.  The  conditions  for  two  molecules  separating  after  collision 
instead  of  remaining  combined  is  that  the  kinetic  energy  of  either  must 
be  greater  than  the  potential  energy  due  to  their  attraction  when  they 
are  in  contact.  This  gives  for  the  inferior  limit  of  the  distance  of 
separation  of  two  hydrogen  molecules  at  0^,  a  value  1"34:  x  10~^,  in  good 
agreement  with  the  accepted  molecular  diameter.  Since  the  function 
2<ro  is  additive,  the  diameter  of  a  molecule  must  be  less  than  one-tenth 
of  the  distance  of  separation  of  the  molecules  in  the  liquid  state,  and 
the  average  diameter  of  the  atom  in  a  complex  molecule  like  ether  is 
80  small  as  to  suggest  that  atoms  contract  on  combining  to  form  a 
molecule.  F.  S. 

Distinction  between  and  Knowledge  of  the  Different  Kinds 
I  of  Isomerism.  A.  Fock  {Ber.,  1910,  43,  1318).— The  author 
t  considers  that  his  views  on  isomerism  (this  vol.,  ii,  23)  are  in  agreement 
;with  those  of  Kruyt  (this  vol.,  ii,  285),  and  not  in  contradistinction  to 

EJm.  T.  S.  P. 

Brownian  Movement   and  the   Real   Existence   of   Mole- 
iles.     Jean  Perrix  {Kolloidc/iemische  Beihefte,  1910,  1,  221—300). 
The  paper  gives  a  summary  of  work  which,  in  part,  has  been  already 
•  ■Khlished  (compare  Abstr.,  1908,  ii,  927).     The  chief  conclusion  at 
;ch  the  author  arrives  is  that  the  Brownian  movement  of  colloidal 
[>ensions  and  the  movement  of  molecules  are  of  the  same  type,  and 
due  to  the  action  of  the  same  forces.     The  fact  that  molecular 
iiagnitudes  calculated  from  ob.servations  on  the  Brownian  movement 
^re  in  agreement  with  the  values  obtained  by  the  generally  recognised 
uethoda  is  regarded  as  affording  evidence  in  favour  of  the  real  exist- 
(snoe  of  molecules.  H.  M.  D. 

Gas-Filling*  Apparatus  for  Lecture  Purposes.  Wolfgang 
J.BNHARD  (C/ie»j.  ZeU.,  1910,  34,  471).— A  convenient  apparatus  for 
1 1  ling  cylinders  by  di.'^placement  with  injurious  gases,  whether  heavier 

lighter  than  air.  L.  dk  K, 

Improved  Kipp  Apparatus.  Leo  Gutmann  {Zeitsch.  angew. 
"■m.,  1910,  23,  728— 729).— The  apparatus  (see  Fig.)  differs  from 
-•  original  Kipp  appanitus  by  being  furnished  with  stopcocks,  a  and  b, 
>  with  a  three-way  cock,  c,  in  connexion  with  a  tube,  d,  dipping 
')  the  water  contained  in  the  vessel,  D.     As  soon  as  the  acid  in  £ 
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is  spent,  a  is  turned  so  that  no  more  acid  can  enter  from  A,  the  com- 
munication with  the  wash-bottle  is  interrupted  at  e  without  altering  the 

position  of  stopcock  c, 
b  is  opened,  and  the 
spent  acid  is  drawn  off. 
b  is  then  again  closed, 
the  communication  with 
the  wash-bottle  is  re- 
stored, and,  after  open- 
ing a,  fresh  acid  is 
poured  into  A. 

In  order  to  prevent 
the  mixing  of  the  al- 
most fresh  acid  in  A 
with  the  partly  ex- 
hausted acid  in  C,  the 
stopcock  a  (when  the 
apparatus  is  not  being 
used)  is  closed,  while 
stopcock  c  is  opened 
in  the  direction  towards 
D.  The  tube  d  and  the 
water  in  D  serve  to 
carry  off  and  absorb 
any  hydrogen  sulphide 
evolved.  Later,  the  tube  d  is  taken  out  of  the  water  to  prevent 
regurgitation  of  water  into  £.  L.  de  K. 


Extraction  Apparatus.  Norman  Hoberts  (Amei:  Chem.  J.,  1910, 
43,  418 — 424). — An  apparatus  is  described  whiclx  consists  of  a  series 
of  extractors,  placed  either  vertically  one  below  another,  or  arranged 
obliquely,  each  somewhat  lower  than  that  preceding  it.  Each  ex- 
tractor consists  of  an  outer  vessel  containing  an  inner  vessel,  provided 
with  a  gauze  bottom,  in  which  is  placed  the  material  for  extraction. 
The  liquid  after  passing  through  the  inner  vessel  accumulates  in  the 
outer  vessel,  from  which  it  passes  by  a  side-arm  to  the  inner  vessel  of 
the  next  extractor  of  the  series.  In  this  way,  the  solvent,  after 
circulating  through  each  extractor  of  the  series,  reaches  the  boiling 
apparatus,  in  which  the  solvent  is  distilled  off  and  the  extract 
accumulates.  The  vapour  of  the  solvent  passes  through  a  condensei 
which  returns  the  liquid  to  the  first  extractor  of  the  series.  Tlii. 
apparatus  and  suitable  supports  are  described  in  detail  with  the  aid 
of  diagrams.  It  has  been  found  useful  for  the  extraction  of  maize 
meal  with  ether.  E.  G. 


A  New  Form  of  Hot  Filtering  Apparatus.  Viktor 
BvMD^Y  {Zeitsch.  wiss.  Mib'oskopie,  Id  10,  26,  418 — 421). — A  form  of 
hot-water  funnel  designed  for  employment  in  biological  laboratories,  as 
being  capable  of  regulation  through  a  wide  range  of  temperature ;  it 
enables  broths  and  agars  to  be  filtered  at  their  most  suitable  consis- 
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tency.     It  can  be  heated  by  electricity,   or   high  boiling  liquids  such 

as   glycerol  or  paraffin   wax    can   be  employed.  A  sketch   with    full 

details  is  given  in  the  original.  F.  M.  G.  M. 


Inorganic    Chemistry. 


Behaviour  of  Water  at  High  Pressures  and  Low  Tempera- 
tures. GusTAV  Tammanx  (Ze.itsch.  p/i}/sikul.  Chem.,  1910,  72, 
609 — 631.  Compare  Krystallisieren  unci  Schnielzen,  Leipzig,  1903; 
Abstr.,  1909,  ii,  878). — The  regions  within  which  the  different  forms  of 
ice  can  be  realised  are  more  accurately  defined,  and  a  new  unstable 
form  of  ice,  ice  IV,  is  described. 

Ice  II  and  ice  III  have  been  prepared,  and  the  pressures  observed 
during  the  transformation  of  the  forms  into  ordinary  ice  (ice  1),  and  the 
corresponding  temperatures  have  been  determined.  The  curve  which 
divides  the  region  within  which  ice  III  cannot  exist  from  that  in  which 
it  can  be  realised,  the  so-called  realisation-curve,  coincides  with  that  for 
ice  II.  This  may  be  taken  as  indicating  that  the  process  of  trans- 
formation of  ice  II  into  ice  I  is  essentially  the  same  as  that  of  ice  III 
into  ice  I,  and  it  probably  consists  in  the  formation  of  double  molecules 
from  the  single  molecules  of  which  ice  II  and  ice  III  presumably 
consist. 

The  spontaneous  crystallisation  of  ice  I  and  ice  III  has  been  inves- 
tigated. It  was  found  that  up  to  pressures  of  2500  kilograms  ice  I 
invariably  results  from  the  spontaneous  crystallisation  of  water. 
Even  in  the  ice  III  region,  the  spontaneous  crystallisation  of  ice  I 
occurs  more  readily  than  that  of  ice  III  up  to  2500  kilograms.  Above 
the  latter  pressure,  ico  III  forms,  and  as  it  has  a  smaller  volume  than 
the  water  from  which  it  is  formed,  a  vessel  in  which  the  pressure  is 
greater  than  2500  kilograms  will  not  serve  to  demonstrate  the  ex- 
•nnsive  force  of  ice. 

Two  series  of  measurements  were  made  of  the  temperatures  and 
corresponding  pre-ssures  at  which  ice  which  has  spontaneously  crystal- 
lised under  high  pressures  begins  to  melt.  In  the  course  of  the 
experiments,  ob.servations  were  made  indicating  that  in  some  cases 
water  spontaneously  cry.stallises  to  a  new  unstable  form  of  ice,  ice  IV, 
eloeely  allied  to  ordinary  ice,  and  readily  changing  into  the  latter.  It 
was  obtained  most  satisfactorily  by  cooling  water  very  s^lowly  in  a 
dilatometer  until  it  begins  to  crystallise  between  -5°  and  -  7^  ;  it  is 
then  completely  solidified  by  cooling  to  -  15°,  and  then  the  temperature 
is  slowly  raised.  In  some  cases  the  increase  of  volume  is  regular  up  to 
the  melting  point,  indicating  that  only  ice  I  is  present ;  in  other  cases 
there  is  a  marked  expansion  before  melting,  corresponding  with  the 
•  ransf ormation  of  ice  IV  to  ice  I.  G.  S. 
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Behaviour  of  Chlorates,  Perchlorates,  lodates,  and  Bromates 
towards  Reducing  Agents.  Dioscoeide  Vitali  {Atii  Soc.  Ikd. 
Progr.  Sci.  Padova,  September  1909  ;  Giorn.  Farm.  Ghim.,  1910,  59, 
18 — 19.  Compare  Venditori,  Abstr.,  1908,  ii,  63). — The  reducing 
agents  employed  by  the  author  are  hydrogen  sulphide,  ammonium 
sulphide,  hydrazine  sulphate,  ferrous  ammonium  sulphate,  sulphurous 
and  nitrous  acids,  zinc  in  presence  of  potassium  hydroxide  or  dilute 
sulphuric  acid,  phosphorous,  hypophosphorous  and  oxalic  acids, 
aluminium  and  sulphuric  acid  diluted  with  an  equal  volume  of  water, 
iron  and  dilute  sulphuric  acid,  and  formic  acid.  In  general,  chlorates 
and  perchlorates  behave  differently  towards  these  reagents,  the  former 
being  reduced,  and  the  latter  either  undergoing  no  change  or  being 
very  slightly  reduced.  In  some  cases  this  difference  in  behaviour  is 
so  marked  as  to  allow  of  the  detection  of  traces  of  a  chlorate  in  a 
perchlorate.  On  the  other  hand,  both  iodates  and  periodates  are 
reduced  by  the  same  reducing  agents,  both  kinds  of  salt  undergoing  no 
change  in  some  few  cases.  Bromates  are  also  reduced  by  the  above 
reducing  agents.  T.  H.  P. 

Ultra-microscopy  of  Iodine  Solutions.  J.  Amann  {Zeitsch. 
Chem.  Ind.  Kolloide,  1910,  6,  235 — 238). — Solutions  of  iodine  in 
different  solvents  have  been  examined  by  means  of  the  ultra-microscope. 
The  violet  solutions  in  carbon  disulphide,  chloroform,  and  carbon  tetra- 
chloride, and  the  yellowish-brown  solutions  in  aniline,  dimethylaniline, 
and  phenol,  are  devoid  of  ultra-microscopic  particles.  Large  numbers 
of  particles  are  present  in  the  brown  solutions  yielded  by  ethyl  alcohol, 
methyl  alcohol,  acetone,  glycerol,  turpentine, amyl  alcohol,  terebenthene, 
and  aqueous  sodium  iodide,  and  also  in  the  violet  solutions  given  by 
various  petroleums.  Benzene,  toluene,  xylene,  acetic  acid,  ethyl 
acetate,  propyl  alcohol,  water,  and  hydrogen  peroxide  give  solutions 
which  contain  relatively  few  particles. 

It  has  been  found  that  the  ultra-microscopic  character  of  some  of 
these  solutions  is  completely  changed  when  they  are  subjected  to  the 
influence  of  yellow  or  white  light.  The  solutions  in  benzene,  toluene, 
and  xylene  are  specially  photo-sensitive,  and  clouds  of  ultra-microscopic 
particles  are  rapidly  formed  when  such  solutions  are  illuminated  by 
white  light.  This  change  is  accompanied  by  a  change  in  colour,  the 
solutions  assuming  a  brownish  tint.  When  the  light  is  removed,  the 
brown  solutions  return  to  their  original  violet-red  colour,  and  the 
ultra-microscopic  particles  disappear.  In  some  other  cases  in  which 
light  causes  the  formation  of  colloidal  particles  there  is  no  obvious 
change  in  the  colour  of  the  solutions.  In  consequence  of  the  adsorption 
of  the  colloidal  particles  by  the  glass  of  the  containing  vessel,  the 
ultra-microscopic  particles  disappear  in  many  cases  after  a  time,  and 
optically  clear  solutions  are  obtained.  H.  M.  D. 

Elastic  Sulphur  Resembling  Caoutchouc.  P.  P.  von  Weimarn 
{Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6,  250—251 ;  J.  Buss.  Phys.  Chem. 
>Soc.  (Phys.  part),  1910,  42,  159— 160).— When  molten  sulphur  is 
peered  in  a  thin  stream  into  liquid  air,  a  fibrous  form  of  sulphur  is 
obainjied,  which  possesses  remarkably  well-developed  elastic  properties. 
This '  eJastic  condition  is  transitory,  and  after  about  half  an  hour  the 
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transparent  fibrous  sulphur  becomes  cloudy  and  changes  into  plastic 
sulphur.  After  twenty-four  hours,  the  plasticity  disappears  and  the 
sulphur  becomes  non-transparent  and  brittle.  H.  M.  D. 

Constitution  of  Dithionates  and  Sulphites.  Hexri 
Baubigny  {Compt.  rend.,  1910,  150,  973 — 976.  Compare  this  vol., 
ii,  125). — The  formation  of  dithionates  on  heating  silver  sulphite  or 
silver  sodium  sulphite  shows  that  dithionic  acid  is  composed  of  two 
sulphoxyl  radicles,  (SOgH).,,  and  lends  no  support  to  the  formula, 
SOg'OH,  suggested  by  Kolbe  (1879).  The  reconversion  of  sodium 
dithionate  into  sodium  sulphite  by  the  action  of  metallic  sodium 
(Spring,  1874)  favours  the  unsymmetrical  formula  for  the  sulphites, 
M'SOo'OM,  suggested  by  Odling,  and  thus  falls  into  line  with  the 
evidence  adduced  by  Strecker,  Schwicker,  and  others.  R.  J.  C. 

Tellurium.  I.  The  Mutual  Behaviour  of  the  Elements 
Sulphur  and  Tellurium.  Fbaxs  M.  Jaeger  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1910,  12,  602— 617).— With  the  object  of 
deciding  the  question  as  to  whether  sulphur  and  tellurium  enter  into 
combination,  the  author  has  investigated  the  nature  of  the  cooling 
curves  for  mixtures  of  sulphur  and  carefully  purified  tellurium.  The 
graphic  representation  of  the  freezing-point  data  indicates  that  there 
is  no  definite  compound  formed,  but  that  the  elements  yield  two  series 
of  mixed  crystals  of  different  crystalline  form.  The  freezing-point 
diagram  is  similar  to  that  which  has  been  frequently  observed  with 
isodimorphous  substances.     The  eutectic  temperature  is  106^. 

The  behaviour  of  tellurium  towards  the  sulphides  of  the  alkali  and 
alkaline-earth  metals  is  closely  analogous  to  that  of  selenium  and 
sulphur.  Compounds  containing  tellurium  and  sulphur  are  obtained, 
and  these  may  be  regarded  as  derived  from  the  polysulphides  by 
partial  replacement  of  the  sulphur  by  tellurium.  A  barium  compound, 
the  composition  of  which  agreed  closely  with  the  formula  BaS-Teo, 
was  obtained  in  well-formed,  large,  yellow,  transparent,  triclinic- 
pinacoidal  crystals  [a:6:c  =  1-6835:1 :1-5515  ;  a=113°7i',  )8  =  124°13', 
y  =  77°39']. 

Basic  tellurium  nitrate,  Te.^03(OH)N03,  forms  rhombic-bipyramidal 
crystals  [a  :  6  :  c  =  0590  : 1  : 0-607].  H.  M.  D. 

Preparation  of  Anhydrous  Nitrates  by  Double  Decom- 
position. Antoine  Guntz  and  F.  Martin  {JJiUl.  Soc.  chim.,  1910,  [iv], 
7,  313— 326).— It  has  been  shown  already  (Abstr.,  1909,  ii,  1019) 
that  anhydrous  metallic  nitrates  may  be  prepared  by  the  action  of 
nitric  anhydride  on  the  con-esponding  hydrated  nitrates.  An  attempt 
has  now  been  made  to  prepare  anhydrous  nitrates  by  the  action  of 
finely  divided  metals  on  silver  nitrate  in  presence  of  ionising  dry 
solvents,  such  as  acetone,  benzonitrile,  or  liquefied  ammonia,  and  additive 
compounds  obtained  in  these  reactions  are  described. 

Reduced  copper  in  powder  reacts  with  silver  nitrate  in  presence 
of  acetone,  giving  a  blue  solution,  which  on  evaporation  becomes 
viscous,  evolves  nitrous  fumes,  and  finally  explodes.     If,  however,  the 
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solution,  concentrated  to  contain  30%  acetone,  is  poured  into  dry 
ether  and  the  mixture  cooled,  blue  crystals,  m.  p.  —  28°,  are  deposited  ; 
this  material,  when  exposed  under  reduced  pressure,  is  converted  into 
a  pale  blue  powder,  m.  p.  115°,  of  the  formula  5Cu(N03)2,4COMe2. 
Manganese  behaves  in  like  manner,  but  no  definite  compound  could 
be  isolated.  Reduced  iron  and  aluminium  powder  do  not  react  in 
this  way.  A  similar  reaction  takes  place  in  benzonitrile,  but  in  this 
case  the  additive  compounds  can  be  isolated  by  evaporation.  The 
manganese  nitrate  compound,  2Mn(N03)2,PhCN,  is  a  pale  brown, 
crystalline  mass,  which  melts  and  partially  decomposes  at  120°,  and  at 
150°  evolves  nitrous  fumes  and  leaves  manganese  oxide.  Water 
dissolves  and  partly  decomposes  it.     The  copper  nitrdte  product, 

4Cu(N03)2,PhCN, 
is  a  green  powder,  which  decomposes  at  150°.     Aluminium  and  iron 
do  not  react  in  this  way. 

In  using  liquefied  ammonia,  the  reacting  substances  are  placed  in  a 
tube,  and  ammonia  is  condensed  on  them  by  means  of  a  freezing  mix- 
ture. The  tube  is  then  placed  in  a  steel  cylinder,  and  set  aside  until 
the  reaction  is  complete.  More  liquefied  ammonia  is  added,  and  the 
solution  obtained  allowed  to  evaporate  spontaneously,  special  pre- 
cautions being  taken  to  avoid  the  admission  of  moisture.  In  all 
cases  the  ammoniacal  compound  of  the  nitrate  crystallises  sponta- 
neously from  solution  in  liquefied  ammonia.  The  following  products 
were  prepared;  Mn(N03)2,9NH3,  colourless  crystals,  becoming  brown 
in  air  and  light;  Ni(N03)2,9NH3,  pale  violet  crystals  ; 

Co(N03)2,9NH3, 
orange-red  spangles ;  and  Cu(N03)2,7NH3,  small,  blue  crystals,  which, 
under  reduced  pressure  and  in  presence  of  sulphuric  acid,  pass  into  the 
compound  Cu(N03)2,4:NH3,  which  forms  pale  blue  crystals  with  a 
violet  tinge,  and  is  probably  identical  with  Kane's  product  {Ann. 
Chim.  Phys.,  1839,  72,  273).  Horn's  compound  (Abstr.,  1908,  i,  121) 
could  not  be  obtained.  All  these  products  are  decomposed  by  water 
with  the  formation  of  metallic  hydroxides  ;  they  evolve  ammonia  when 
exposed  under  reduced  pres>-ure  or  when  heated  slowly,  although  tliey 
all  evolve  nitrous  fumes  before  losing  all  their  ammonia.  When 
rapidly  heated  they  decompose,  in  some  cases  explosively. 

With  iron,  no  homogeneous  ammoniacal  compound  could  be 
prepared.  T.  A,  H. 

Monoperphosphoric  Acid  and  Perphosphoric  Acid.  Julius 
ScHMiDLiN  and  Paul  Massini  {Ber.,  1910,  43,  1162— 1171).— Electro- 
lysis of  solutions  of  phosphoric  acid  and  its  salts  does  not  give  rise  to  per- 
phosphoric acid,  neither  does  orthophosphoric  acid  react  with  hydrogen 
peroxide.  When,  however,  phosphoric  oxide  or  meta-  or  pyro-phos- 
phoric  acid  is  treated  at  low  temperatures  with  30%  or  stronger 
hydrogen  peroxide  and  the  reaction  mixture  afterwards  diluted  with 
ice-water,  a  solution  is  obtained  which  has  oxidising  properties  similar 
to  those  of  Caro's  acid.  It  will  even  oxidise  mangauous  salts  to  per- 
manganic acid  in  the  cold,  a  reaction  which  is  not  shown  by  Caro's 
acid.  The  analysis  of  the  per-acid  thus  obtained  was  carried  out  by 
determining  the   maximum   amount   of   oxygen  which  a  molecule  of 
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phosphoric  acid  could  combine  with  ;  the  excess  of  hydrogen  peroxide 
was  determined  by  titration  with  permanoranate,  and  the  amount  of 
per-acid  formed  by  measuring  the  iodine  liberated  immediately  from 
potassium  iodide.     The  results  point  to  the  formula  H3PO5  or 

P0(0H)2-0-0H, 
the  monoperphosphoric  acid  thus  being  derived  from  orthophosphoric 
acid  no  matter  whether  phosphoric  oxide  or  meta-  or  pyro-phosphoric 
acid  is  used  in  the  preparation. 

Neither  salts  nor  a  benzoyl  derivative  (compare  Abstr.,  1909,  ii,  566) 
could  be  isolated  ;  the  solutions  decompose  on  concentration,  although 
fairly  stable  when  dilute.  In  the  change  from  the  per-acid  to  ortho- 
phosphoric  acid  there  is  no  change  in  basicity,  as  is  the  case  with 
Caro's  acid.  Acid  solutions  give  no  pi'ecipitates  with  salts  of  the 
heavy  metals  ;  neutral  solutions  give  precipitates  of  the  salts  of  mono- 
perphosphoric acid,  but  they  rapidly  change  to  the  ordinary  phosphates 
with  evolution  of  ozonised  oxygen. 

When  hydrogen  peroxide  is  treated  with  a  large  excess  of  pyro- 
phosphoric  acid,  a  perphosphoric  acid  of  the  composition  H^PoOg  is 
formed  in  small  quantity  in  addition  to  monoperphosphoric  acid. 

Electrolysis  of  a  dilute  solution  of  phosphoric  acid  containing 
hydrogen  peroxide  gives  rise  to  monoperphosphoric  acid  at  the  anode  ; 
this  oxidation  probably  depends  on  the  formation  of  perhydroxyl  anions, 
HOO'. 

Perphosphoric  acid  is  not  produced  when  ozone  is  led  over  phosphoric 
oxide.  When,  however,  ozone  is  led  over  sulphur  trioxide  or  through 
'.  solution  of  fuming  sulphuric  acid,  persulphuric  acids  are  formed. 
The  monohydrate  of  sulphuric  acid  and  ozone  does  not  give  rise  to  per- 
sulphuric acid. 

A  pernitric  acid  is  not  formed  by  the  interaction  of  hydrogen 
peroxide  and  nitrogen  peroxide.  The  pernitrous  acid  discovered  by 
Raschig  (Abstr.,  1908,  ii,  30)  does  not  oxidise  manganous  salts,  so 
that  the  authors  consider  it  to  be  a  hydroperoxide  ester  of  nitrous 
acid,  OIN'O'OH,  and  not  a  true  per-acid.  Its  great  instability  is 
accounted  for  by  its  ready  transformation  into  nitric  acid.     T.  S.  P. 

Compounds  of  Sulphur  and  Phosphorus.    VII.    Phosphorus 

Pentaeulphide,  P^Sjo  (PjS^).    Alfred  Stock  [with  Behla  Hebscovici] 

!'tr..  1910,  43,  122.^— 1228).— A  mixture  of   100  parts  of  purified  red 

ihorus  with   260  parts  of   sulphur    (2P :  5S,  with   1%  excess  of 

-ur)  is  heated  to  the  distillation  point,  as  described  in  the  pre- 

ion   of   tetraphosphorus   trisulphide    (this    vol.,    ii,    200).     The 

-  powdered  product  is  then  heated  in  an  evacuated  sealed  tube  for 

•il  hours  at  700*^,  and  the  resulting  mass  recrystallised   several 

from  carbon  disulphide;  the  crystals  are  finally  dried  at  lOO'^  in 

1  lent  of  hydrogen. 

i'hosphoriis  pentasulphide  forms  light  yellow  crystals,  which  sinter 

at_286— 288^  m.  p.  290^    and    b.    p.    513—5157760   mm.;   it   has 

I>''  =209,  and  is  .soluble  in  carbon  disulphide  to  the  extent  of  1   part 

in  450  at  room  temperature,  1  :  550  at  0^,  and  1  :  1200  at  -  20''.     The 

fular  weight  in  carbon  disulphide  solution  varies  from  415  to  436, 

'    iiat  the  molecular  formula  is  P^Sj^.     At  600°  the  vapour  density 


ii.   500  ABSTRACTS   OF   CHEMICAL   PAPERS. 

corresponds  with  the  formula  P.^S^ ;  at  higher  temperatures  dissociation 
takes  place  (compare  Abstr.,  1908,  ii,  274).  T.  S.  P. 

Colloidal  Boron,  F.  IAqeno  and  E.  Barzetti  (Atti  B.  Accad. 
Lincei,  1910,  [v],  19,  i,  381 — 382). — By  treating  powdered  amorphous 
boron,  obtained  by  heating  boric  anhydride  with  powdered  magnesium, 
repeatedly  with  water  and  decanting  the  latter,  a  reddish-brown 
colloidal  solution  of  boron  is  obtained,  which  may  be  kept  for  some 
months  without  change.  Faint  traces  of  an  electrolyte  suffice  to  bring 
about  rapid  and  complete  precipitation  of  the  boron,  whilst  hydrogen 
peroxide  is  decomposed  by  colloidal  boron,  which  at  the  same  time 
undergoes  oxidation  to  boric  acid.  The  colloidal  solution  possesses  a 
very  high  resistance,  and  when  it  is  electrolysed,  the  positive  electrode 
becomes  coated  with  a  thin  layer  of  amorphous  boron,  whilst  the 
negative  one  remains  clean ;  colloidal  boron  is  hence  electrically 
negative.  T.  H.  P. 

History  of  Colloidal  Silicic  Acid.  Paul  Walden  (Zeitsch. 
Chem.  Ind.  KoUoide,  1910,  6,  233— 235).— The  author  recalls  the  fact 
that  the  solubility  relationships  connected  with  the  colloidal  nature  of 
silicic  acid  were  systematically  investigated  by  Bergman  in  1779. 
Quotations  are  given  from  Bergman's  paper,  H.  M.  D. 

Alkali  and  Alkali-earth  Amalgams.  George  McP.  Smith  and 
H.  C.  Bennett  {J.  Amer.  Chem.  Soc,  1910,  32,  622— 626).— In  the 
earlier  paper  (Abstr.,  1909,  ii,  663)  it  was  pointed  out  that  in  the 
electrolytic  preparation  of  the  alkali  and  alkali-earth  amalgams,  the 
crystals  obtained  on  filtration  often  contain  a  higher  proportion  of  the 
alkali  metal  than  that  obtained  by  Kerp  and  Bottger  (Abstr.,  1900,  ii, 
656).  The  work  of  these  authors  has  therefore  been  repeated,  the 
mother  liquor  left  on  filtration  being  removed  by  means  of  a  centrifugal 
machine.  The  results  of  these  experiments  indicate  the  existence  of 
the  compounds  :  CsHg^gi  l^^jHgj^,  KHg^g,  NaHgg,  LiHgg,  Batlg^g,  and 
SrHgjg.  Of  these  indications,  however,  only  those  for  the  sodium  and 
lithium  compounds  can  be  regarded  as  trustworthy,  whilst  the  others 
merely  prove  that,  in  the  general  formula  MHgn,  the  maximum  value 
of  n  is  12.  By  means  of  determinations  of  the  specific  volumes  of 
amalgams  of  varying  composition,  Maey  (Abstr.,  1899,  ii,  547)  deduced 
the  existence  of  LiHg^,  LiHgg,  and  other  compounds  richer  in  lithium, 
but  failed  to  obtain  evidence  of  a  sodium  amalgam  of  higher  mercury 
content  than  Nallg^.  The  existence  of  the  compound  NaHgg, 
described  by  Kerp  and  Bottger  {loc.  cit.),  is  very  doubtful. 

Although  mercury  itself  will  not  adhere  to  such  metals  as  platinum 
and  iron,  even  very  dilute  alkali  and  alkali-earth  amalgams  readily  do 
so.  This  is  shown  to  be  probably  due  to  the  inferior  cohesion  of  the 
amalgams  rather  than  to  any  chemical  reaction.  E.  G. 

Solubility  of  Potassium  Iodide  in  Methyl  Alcohol,  Miec- 
ZYSLAW  Centnerszwek  {Zeitsch.  physikal.  Chem.,  1910,  72,  431 — 438). 
— The  complete  solubility  curve  of  potassium  iodide  in  methyl  alcohol 
up  to  the  critical  temperature  of  the  solution  has  been  determined  by 
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Alext'eff's  method,  the  sealed  tubes  being  half  filled  with  the  mixture. 
The  maximum  solubility  occurs  at  192°,  the  solution  containing  29*6 
grams  of  the  salt  in  100  grams  ;  the  solubility  at  the  critical  temper- 
ature, 266°,  is  about  8*64  grams  in  100  grams.  The  temperature- 
coefficient  of  the  solubility  attains  its  maximum  between  25°  and  80°, 
and  diminishes  up  to  192°,  when  it  becomes  zero.  The  temperature  at 
which  the  boundary  between  liquid  and  vapour  disappears  on  heating 
in  the  presence  of  excess  of  potassium  iodide  depends  on  the  extent 
to  which  the  tubes  are  filled  ;  it  gradually  rises  from  243'4°  to  266-6°, 
when  the  solution  in  the  tubes  is  increased  from  15%  to  46%  of  their 
volume,  but  falls  to  263-9°  when  the  tube  is  50%  full. 

The  effect  of  a  number  of  other  inorganic  salts  in  raising  the  critical 
tempei'ature  of  methyl  alcohol  and  their  solubility  at  the  critical 
point,  in  grams  per  100  c.c.  of  solution,  have  been  determined  with  the 
following  results :  potassium  chloride,  elevation  0°,  solubility  zero  ; 
sodium  chloride,  1*2°,  0-1%;  potassium  bromide,  1-2°,  0*2%;  barium 
bromide,  0-7°,  0-4% ;  sodium  bromide,  5-0°,  0'9% ;  mercuric  chloride, 
2-6°,  1-2%;  cadmium  chloride,  4-6°,  1-5%;  potassium  iodide,  2-6°,  8-6%. 
Mercuric  bromide,  mercuric  iodide,  and  cadmium  iodide  are  readily 
soluble  at  the  critical  temperature.  G.  S. 

Transformations  in  Mixed  Crystals  of  Sodium  and  Potass- 
ium Sulphates.  Richard  Nacken  {Centr.  Min.,  1910,  262—271. 
Compare  Abstr.,  1907,  ii,  611). — The  author's  previous  results  are 
compared  with  those  of  Janecke  (Abstr.,  1908,  ii,  841)  for  the 
transformations  in  the  same  system.  The  arrests  on  the  cooling 
curves  are  sharp,  and  do  not  indicate  a  transformation  extending  over 
a  range  of  temperature  in  mixtures  containing  from  50  to  75 
molecular  %  of  potassium  sulphate.  It  is  probable  that  Jiinecke's 
mixtures  were  insufficiently  stirred,  and  did  not  reach  complete 
equilibrium.  The  results  are  confirmed  by  microscopical  examination, 
a  mixture  having  the  formula  ]S'a2S04,3K2S04  being  perfectly 
homogeneous.  "  C.  H.  D. 

Technical  Preparation  of  Borax.  1.  Mario  G.  Levi  and 
S.  Castellana  [Gazzetta,  1910,  40,  i,  138—176.  Compare  Gazzetta, 
1907,  37,  ii,  562). — The  author's  experiments  deal  with  (1)  the  crys- 
tallisation of  borax,  and  (2)  the  reaction  between  sodium  chloride  and 
boric  acid.  The  results  obtained  in  the  latter  part  of  the  work  are 
as  follows. 

The  reaction  between  sodium  chloride  and  boric  acid  does  not  take 

place   below   140°,  the  velocity  then  increasing  somewhat,  in  either 

absence  or  presence  of  superheated  steam,  and  reaching  a  maximum  at 

about  200°,  corresponding  with  a  yield  of  approximately  15%  of  borax; 

further  rise  of  temperature,  even  up  to  400°  to  500°,  is  without  influence 

on  the  extent  to  which  the  reaction  proceeds.     The  reaction  proceeds 

rapidly  at  a  bright  red  heat,  but  is  readily  completed  only  at  about 

1000';  within  these  limits  of  temperature  the   velocity  is  increased 

\.ho\it  ten  times  by  the  presence  of  water  vapour.     Boric  anhydride, 

il)tained  by  the  fusion  of  boric   acid,  reacts  well  at  about  1000°  with 

odium  chloride,  the  velocity  being  about  the  same  as  with  orthoboric 

acid,  and  free  chlorine  being  liberated.        Anhydrous  borax  can    be 

VOL.  xcviii   ii.  35 
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heated  to  beyond  its  fusion  point  without  undergoing  any  alteration 
in  composition,  but  when  it  is  fused  in  presence  of  water  vapour, 
hydrolysis  and  abundant  formation  of  boric  acid  take  place. 

The  fact  that  the  above  reaction  does  not  proceed  appreciably  below 
a  temperature  of  140°  is  undoubtedly  connected  with  the  formation  of 
pyroboric  acid,  which,  among  the  acids  formed  by  the  dehj^dration  of 
orthoboric  acid,  is  sufficiently  fixed  to  displace  hydrochloric  and 
probably  also  other  strong  volatile  acids  (compare  Mendini,  Boll.  chim. 
farm.,  1895,  34,  705).  T.  H.  P. 

Action  of  Hydrogen  Peroxide  on  Silver  (Sub-)broniides. 
A.  P.H.TRivELLi((7Aem.  Weekhlad,  1910,7,  351—353.  Compare  Trivelli, 
Abstr.,  1909,  ii,  455;  and  Chem.  Weekblad,  1909,  6,  525— 530).— The 
author's  contention  that  the  reduction  of  photo -bromides  by  hydrogen 
peroxide  cannot  be  explained  by  the  composition  mAg  + (n  -  w)AgBr, 
and  that  it  accords  with  the  formula  Ag„Br„_^,  since  bromide  is 
indifferent  to  hydrogen  peroxide,  was  disputed  by  Luther,  who 
considered  that  the  reduction  of  the  silver  bromide  might  either  be 
due  to  the  presence  of  colloidal  silver,  or  to  the  silver  bromide  being 
a  component  of  an  absorption  compound  with  colloidal  silver.  The 
author  considers  that  Luther's  results  do  not  invalidate  the  conclusions 
drawn  by  him  from  the  results  obtained  in  his  former  investigation. 

A.  J.  W. 

Ostwald's  Law  of  Step-by-Step  Transformation  and  the 
Photochemical  Decomposition  of  Silver  Halides.  A.  P.  H. 
Tbivelli  {Chem.  Weekblad,  1910,  7,  404— 406).— Ostwald's  law 
supports  the  theory  that  the  decomposition  of  silver  halides  into 
silver  and  halogen  is  attended  by  the  intermediate  production  of 
silver  sub-halides,  and  is  opposed  to  the  view  that  colloidal  silver  is 
formed  directly  from  silver  halides.  These  substances  have  the  power 
of  forming  photochemical  sub-halides  only  when  in  the  solid  state,  and 
not  in  the  liquid  state,  but  silver  halides  in  solution  are  reduced  by 
chemical  "  developers  "  to  sub-halides.  The  presence  of  alkali  metal 
halides  or  ammonia  induces  reduction  to  metallic  silver.  The 
chemical  "  developer  "  may  be  regarded  as  a  special  solvent  for  the 
silver  halide,  the  polymeric  form  of  which  goes  into  solution  as  a 
complex  anion.  Of  the  three  sub-halides,  the  green  variety  is  most 
sensitive  to  light,  the  red  least,  while  the  blue  occupies  an  intermediate 
position.  A.  J.  W. 

Silver  Antimonides.  Th.  Liebisch  {Sitzungsher.  K.  Akad.  Wiss. 
Berlin,  1910,  365— 370).— Petrenko  (Abstr.,  1906,  ii,  667)  has  shown 
that  silver  and  antimony  form  the  compound  AggSb,  and  also  that  the 
saturated  mixed  crystals  have  a  composition  approximating  to  the 
formula  AggSb.  The  author  finds  that  the  cooling  curve  of  a  fusion 
of  a  mixture  of  silver  and  antimony  containing  84*38%  of  silver,  which 
corresponds  approximately  with  the  formula  Ag,.Sb,  shows  a  break  at 
787°,  and  a  second  arrest  at  550°.  The  resulting  solid  showed  the 
presence  of  mixed  crystals  in  a  matrix  of  the  compound  Ag3Sb.  The 
mixed  crystals  have  the  same  ci-ystalline  form  as  silver. 

A  specimen  of  regular  silver  antimonide  from  Andreasberg  contained 
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83*90^^  Ag  and  16*17%  Sb,  which  corresponds  approximately  with  the 
formula  Ag^Sb ;  D  1005.  The  cooling  curve  of  a  fused  sample  was 
similar  to  that  obtained  with  the  synthetical  Ag^Sb,  there  being  a 
break  in  the  curve  at  756^  and  an  arrest  at  556°. 

Analysis  of  seven  different  samples  of  rhombic  silver  antimonide  from 
Andreasberg  gave  percentages  of  silver  varying  from  74;'4l  to  75*86. 
This  is  slightly  more  silver  than  corresponds  with  the  formula  AggSb, 
which  probably  represented  the  original  composition  of  the  crystals, 
but  owing  to  weathering  the  percentage  of  silver  has  increased. 

T.  S.  P. 

Action  of  Carbon  Dioxide  and  of  Air  on  Bleaching  Powder. 
Robert  L.  Taylor  {J.  Soc.  Dyers,  I'JIO,  26,  115— 117).— In  deter- 
mining the  action  of  carbon  dioxide  and  of  air  on  bleaching  powder, 
the  issuing  gases  are  passed  through  an  A^  10-solution  of  sodium 
arsenite.  This  solution  is  then  divided  into  two  parts,  one  part  being 
titrated  with  iodine  and  the  chlorine  in  the  other  titrated  with  silver 
nitrate.  The  chlorine  and  hypochlorous  acid  are  thus  obtained,  the 
equations  being  As.^O.,  +  2C1.2  +  2H.,0  =  AsoO- + -iHCl  and  AsgOg-f- 
2HOC1  =  As2O5  +  2H01.' 

Carbon  dioxide  acts  on  bleaching  powder,  either  in  the  solid  state 
or  in  solution,  with  liberation  of  chlorine  only.  The  action  is  thus 
the  same  as  that  of  sulphuric  or  nitric  acid,  and  it  is  assumed  that  in 
this  case,  also,  hydrochloric  acid  is  liberated,  decomposing  the  hypo- 
chlorous  acid.  Air,  free  from  carbon  dioxide,  liberates  only  hypo- 
chlorous  acid.  If  ordinary  moist  air,  containing  carbon  dioxide,  is 
used,  both  chlorine  and  hypochlorous  acid  are  obtained,  the  proportion 
of  the  former  continually  increasing.  C.  H.  D. 

Dimorphism  of  Calcium  Carbonate.  Hans  Leitmeier  (Jahrb. 
Min.,  1910,  i,  49 — 74). — Solutions  of  calcium  carbonate  in  carbonated 
water,  to  which  different  proportions  of  magnesium  sulphate  or 
chloride  had  been  added,  were  kept  in  narrow-necked  flasks  for  three 
months  at  temperatures  of  2°,  10°,  or  20°.  At  the  lowest  temperature 
only  calcite  was  formed.  At  10°  and  20°  there  were  deposited, 
together  with  crystals  of  calcite,  curved  rhombohodra  of  dolomite  and 
minute,  acicular  crystals  of  aragonite.  A  larger  proportion  of 
aragonite  was  formed  at  the  higher  temperature  and  in  solutions 
containing  more  of  the  magnesium  salt.  The  presence  of  the 
magnesium  salt  has  also  a  marked  influence  on  the  habit  of  the 
calcite  crystals. 

These  results  are  discussed  in  connexion  with  the  modes  of  occur- 
rence of  aragonite  in  nature.  It  is  pointed  out  th:it  mineral  waters 
that  deposit  aragonite  contain  magnesium  salts  in  solution. 

L.  J.  S. 

Calcium  Silicides.  Oito  Honicschmid  {Zeitsch.  anorg.  Cluin., 
1910,  66,  414— 417).— The  fornmlaj  Ca^Siio  and  Cai,Si,o,  proposed  by 
Kollj  (tlii.s  vol.,  ii,  35)  for  the  products  obtained  by  him,  are  in- 
consistent with  the  lesults  obtained  by  the  author  (Abstr.,  1909,  ii, 
80H)  and  others.  The  reaction  remained  incomplete  in  Kolb's 
experiments,  as  the  material  wjis  not  completely  fused,  and  indetinite 
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mixtures    were    obtained.       Kolb's   silicones   and    nitrides   are   also 
mixtures.  C.  H.  D. 

Permeability  of  Glass  for  Vapours.  Cokstantin  Zengelis 
{Zeitsch.  physikal.  Chem.,  1910,  72,  425— 430).— As  Stock  and 
Heineraann  (Abstr.,  1909,  ii,  563)  and  Landolt  (Abstr.,  1909,  ii, 
1005)  have  been  unable  to  confirm  the  author's  statements  as  to  the 
passage  of  vapours  through  glass  (Abstr.,  1909,  ii,  134),  the  experi- 
ments have  been  repeated,  and  the  earlier  results  confirmed.  The 
objections  of  the  above-mentioned  authors,  that  the  effect  on  the 
silver  leaf  might  be  due  to  coal-gas  or  to  some  impurity  in  the  paraffin, 
are  shown  to  be  untenable. 

An  attempt  was  also  made  to  detect  a  loss  of  weight  when  iodine  or 
bromine  is  kept  in  sealed  flasks,  but  the  results  were  somewhat  irregular. 
The  weight  of  a  sealed  Erlenmeyer  flask  containing  iodine  diminished 
regularly,  although  very  slightly,  with  time,  but,  except  in  one  case, 
sealed  distilling  flasks  containing  the  same  substance  showed  no  definite 
change  of  weight  after  keeping  for  three  months.  G.  S. 

Solubility  of  Magnesium  Ammonium  Sulphate.  John 
Lothian  {Pharm.  J.,  1910,  [iv],  30,  546). — A  re-determination  of  the 
solubility  of  crystallised  magnesium  ammonium  sulphate  ;  the  results 
are  much  higher  than  those  on  record.  Trie  weight  of  the  double 
salt  dissolved  by  100  grams  of  water  is  18-22  at  M°;  20-72  at  5°; 
22-48  at  10°;  2408  at  15°;  24-81  at  15-5°;  28-26  at  20-5°,  and 
33-33  at  27-2°.  L.  de  K. 

Thallous  Selenate,  TlgSeO^.  R.  Tii.  Glauser  {Zeitsch.  anorg. 
Chem.,  1910,  66,  437 — 438).— =Thallous  selenate  may  be  prepared  by 
fusing  selenium  with  ten  times  its  weight  of  thallous  nitrate,  or 
by  heating  the  theoretical  proportions  of  thallous  nitrate  and  selenium 
dioxide.  The  salt  melts  above  400°  to  a  yellow  liquid,  becoming 
white  on  cooling.  C.  H.  D. 

Special  Bronzes.  I.  Lead  Bronzes.  Federico  Giolitti  and 
M.  Marantonio  {Gazzetla,  1910,  40,  i,  51 — 77).— With  a  view  to 
obtaiuing  information  concerning  the  structure  of  the  lead  bronzes 
containing  about  10%  of  tin  and  20%  of  lead,  which  are  used  largely 
for  anti-friction  purposes,  the  authors  have  investigated  the  ternary 
system  copper-tin-lead,  limiting  themselves  to  alloys  containing  less 
than  20%  of  lead  or  25%  of  tin. 

Investigation  of  the  binary  system  copper-lead  shows  that  these 
metals  form  no  definite  compound,  and  that  they  are  only  incompletely 
miscible  in  the  liquid  state  and  not  at  all  in  the  solid  state  ;  the 
eutectic  point  is  practically  coincident  with  the  m.  p.  of  lead. 

In  the  ternary  alloys,  the  tin  is  always  present  in  the  form  of  the 
copper  compound,  Cu^Sn  or  CugSn,  or  a  solid  solution  of  these  two. 
The  results  obtained  with  a  number  of  alloys  are  fully  discussed  with 
the  help  of  a  space-diagram. 

As  regards  hardness,  this  is  not  modified  appreciably  in  .alloys  con- 
taining less  than  14%  of  tin  by  the  addition  of  lead  in  any  proportion 
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less  than  about  10%.  This  result  differs  from  that  obtained  by  Guillet 
(Etude  Industrielle  des  alliages  metalliques),  who  stated  that  the 
hardness  of  these  ternary  alloys  diminishes  rapidly  with  increase  of 
the  lead-content  when  the  latter  exceeds  3%,  but  remains  constant 
when  more  than  7%  of  lead  is  present ;  his  investigations  were,  how- 
ever, made  on  alloys  containing  also  a  small  quantity  of  zinc,  and  were 
limited  to  8"52 — 10*28%  of  tin.  For  alloys  containing  more  than  14% 
of  tin,  especially  when  less  than  5 — 6%  of  lead  is  present,  the  hardness 
decreases  rapidly  as  the  proportion  of  lead  inci^eases.  This  fact  agrees 
with  the  microphotographic  observation  that  in  these  alloys  the  free 
lead  is  almost  entirely  collected  in,  and  diminishes  the  hardness  of,  the 
^-solid  solution,  to  which  the  hardness  is  mainly  due.  T.  H.  P. 

Formation  of  Double  Salts.  Harry  W.  Foote  {J.  Amer.  Chem. 
Soc,  1910,  32,  618 — 622). — An  investigation  has  been  undertaken 
with  the  object  of  ascertaining  the  influence  of  organic  solvents  on  the 
formation  of  double  salts  which  separate  from  water  with  water  of 
crystallisation.  The  only  work  hitherto  recorded  on  the  formation  of 
double  salts  from  non-aqueous  solutions  is  that  of  Cambi  (Abstr.,  1909, 
i,  412). 

The  salts  selected  for  study  were  the  double  salts  of  mercuric 
chloride  with  sodium  and  potassium  chlorides.  Foote  and  Levy  ( Abstr., 
1906,  ii,  231)  have  shown  that  in  water  at  25°  the  following  salts 
ire  formed:  NaCl,HgCl2,2H20 ;  2KCl,HgCl2,H,0;  KC^HgClg.HaO ; 
ind  KCl,2HgCl2,2HoO.  In  the  present  experiments,  alcohol  was  used 
IS  a  solvent  for  sodium  and  mercuric  chlorides,  and  both  alcohol  and 
Lcetone  for  potassium  and  mercuric  chlorides.  The  solubility  method 
was  employed. 

In  the  case  of  sodium  and  mercuric  chlorides,  a  double  salt  is  not 
formed  at  25^  from  alcohol,  and  the  conclusion  is  therefore  drawn 
that  water  of  crystallisation  is  essential  to  the  combination  of  these 
salts. 

The  following  double  potassium  mercuric  chlorides  were  obtained  : 
from  alcohol,  5KCl,6HgCl2,2C2H^O ;  and  from  acetone, 

KCl.SHgCU.CaHgO 
and  5KCl,6HgC]o,2C3HgO. 

These  results  indicate  that  when  a  double  salt  is  formed  containing 
the  solvent,  the  latter  is  an  essential  constituent,  and  that  the 
substitution  of  one  solvent  for  another  may  prevent  the  formation  of 
such  a  salt.  E.  G. 

Magneto  chemical  Analysis  of  Rare  Earths.  Georges  Urbatn 
{CompL  rend.,  1910,  150,  913—915.  Compare  Abstr.,  1908,  ii,  189). 
— The  determination  of  the  coeflicient  of  magnetisation  by  means  of 
Curie's  magnetic  balance  affords  a  rapid  and  accurate  method  for 
following  the  progress  of  fractionation  of  rare  earths.  The  composi- 
tion of  a  mixture  of  two  substances  can  be  determined  to  within 
- — 3%  ;  moreover,  by  repeating  the  determination  on  several  succes- 
sive fractions  and  comparing  the  residts  with  the  values  calculated 
from  the  atomic  weights,  it  is  possible  to  detect  the  presence  of  minor 
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conHtituents  ;  thus,  the  gradual  accumulation  of  holmium  was 
detected  iu  the  fractionation  of  a  dysprosium-yttrium  mixture. 

W.  O.  W. 

Action  of  Mercuric  Chloride  on  Aluminium.     Emile  Kohn- 

Abukst  {Bull.  Soc.  chim.,  1910,  [iv],  7,  283— 286).— Thin  films  of 
mercury  on  aluminium  foil  behave  as  "inorganic  ferments"  in 
presence  of  water,  giving  rise  to  the  formation  of  aluminium 
hydroxide. 

Aluminium  foil  does  not  acquire  a  deposit  of  mercury  when  placed 
in  a  0*0001%  solution  of  mercuric  chloridef  or  six  minutes ;  the  deposition 
is  hardly  noticeable  in  a  0"001%  solution  in  the  same  time,  but  it 
amounts  to  a  few  thousandths  of  the  weight  of  the  foil  in  a  0'01% 
solution,  and  rises  to  from  15  to  20%  of  its  weight  in  a  saturated 
solution  of  the  perchloride. 

Such  amalgamated  foil  decomposes  water  when  placed  in  it,  forming 
aluminium  hydroxide,  and  the  rate  of  decomposition  increases  with  (1) 
the  concentration  of  the  mercuric  chloride  solution  used  originally  for 
the  amalgamation  of  the  foil,  and  (2)  the  duration  of  the  immersion  of 
the  foil  in  the  mercuric  chloride  solution.  After  the  action  on  water 
is  finished,  the  mercury  is  principally  found  mixed  with  the  Hocks  of 
aluminium  hydroxide  lying  on  the  surface  of  the  foil,  and  is  in  a  form 
(?  oxide)  soluble  in  hydrochloric  acid,  whence  it  is  assumed  that  the 
mercury  acts  as  a  "  ferment,"  being  first  oxidised  by  the  water  and 
then  reduced  by  the  aluminium.  T.  A.  H. 

Nitrides  and  Oxides  from  Aluminium  Heated  in  Air.  Emile 
Koiin-Abrest  {Compt.  rend.,  1910,  150,  918 — 921.  Compare  Abstr., 
1905,  ii,  637). — Aluminium  powder  absorbs  8'8%  of  oxygen  when 
heated  at  600°  in  the  air  ;  on  heating  the  resultant  mixture  in  hydrogen 
chloride,  the  unaltered  metal  is  removed  in  the  form  of  a  chloride, 
which  is  stated  to  contain  4%  more  aluminium  than  the  trichloride, 
whilst  the  residual  oxide  contains  less  oxygen  than  is  required  by  the 
formula  AlgOg.  When  the  heating  is  conducted  at  800°,  nitrogen  and 
oxygen  are  absorbed  simultaneously;  on  prolonged  heating,  however, 
the  nitride  undergoes  oxidation.  At  1100°,  22*5%  of  nitrogen  is 
absorbed  after  ten  minutes'  heating. 

When  aluminium  is  heated  at  900°  in  dry  nitrogen,  a  grey  substance 
is  formed,  containing  more  nitrogen  than  is  required  by  the  formula 
AIN;  on  heating  the  product  in  air,  oxidation  occurs,  but  the  substance 
formed,  although  free  from  nitrogen,  contains  less  oxygen  tlian  does 
alumina.  W.  O.  W. 

Formulae  of  Aluminium  Salts  and  of  the  Corresponding 
Compounds  of  other  Metals.  Ci.  H.  Coops  {Chetn.  Weekblad, 
1910,  7,  345 — 351). — By  determining  the  elevations  of  the  boiling 
point  of  alcohol  produced  by  addition  of  amounts  of  aluminium 
chloride  varying  between  5-79%  and  13-75%,  the  author  has  obtained 
.as  the  molecular  weight  of  aluminium  chloride  numbers  varying 
between  243  and  382,  the  mean  of  six  determinations  with  different 
concentrations  being  271 '3.     He  concludes  that  the  molecular  weight 
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is  267,  corresponding  with  the  formula  Al.,Clg,  and  assumes  that 
the  aluminium  atoms  are  united  by  a  single  linking.  It  was 
found  impossible  to  prepare  the  ferric  salts  of  monobasic  acids  in 
a  state  of  sufficient  purity  to  admit  of  the  method  being  applied  to 
them. 

S.  C.  J.  Olivier  (ibid.,  378). — The  author  considers  Coops's  results 
untrustworthy,  and  atttributes  them  to  the  use  of  a  hydrated 
aluminium  chloride.  He  does  not  think  that  Coops  has  advanced 
any  evidence  in  favour  of  the  formula  AUCl^;.  A.  J.  W. 

Storage  of  Alum  in  Zinc  Vessels.  Otto  Langkopf  {Fharm. 
Zentr.-h.,  1910,  51,  333 — 334). — Alum  was  stored  for  three  months 
in  a  zinc  vessel  kept  in  a  room  in  the  tropics  ;  the  temperature  varied 
between  30"^  and  39°.  A  white  crust  formed  on  the  interior  of  the 
vessel,  which  was  also  eaten  through  in  parts.  The  crust  was  partly 
soluble  in  water,  the  solution  containing  zinc  and  potassium  sulphates  ; 
the  residue  was  a  mixture  of  a  strongly  basic  aluminium  sulphate  with 
the  oxides  of  aluminium  and  zinc. 

The  corrosion  is  explained  as  starting  with  the  oxidation  of  the 
zinc  at  the  high  temperature  of  the  tropics,  the  necessary  water  coming 
from  the  water  of  crystallisation  of  the  alum.  The  zinc  oxide  then 
enters  into  further  reaction  with  the  alum.  T.  S.  P. 

Manufacture  of  Cementation  Steel.  IV.  Specific  Functions 
of  Gaseous  and  Solid  Cementation  Agents.  Federico  Giolitti 
and  L.  Astorri  {Gazzetta,  1910,  40,  i,  1 — 20.  Compare  Abstr., 
1909,  ii,  240). — Cementation  of  steel  by  means  of  mixtures  of 
carbonic  oxide  and  benzene  vapour  shows  that  small  proportions  of 
the  hydrocarbon  increase  the  concentration  of  the  carbon  in  the 
outer  zones  of  the  steel  beyond  the  value  corresponding  with  the 
equilibrium  between  carbon  monoxide  and  dioxide  and  carbon  dissolved 
in  y-iron.  This  rise  in  the  concentration  of  carbon  increases  with 
the  proportion  of  benzene  when  the  latter  is  small,  but  for  larger 
proportions  of  benzene  the  velocity  of  decomposition  exceeds  that 
of  solution  ;  the  carbon  then  forms  a  layer  on  the  surface  of  the 
steel,  and  its  concentration  in  the  outside  layer  attains  the  value 
reached  with  solid  cementation  media ;  the  concentration  in  this 
outer  layer  can  be  varied  by  altering  the  composition  of  the  gaseous 
mixture. 

Cementation  by  carbonic  oxide  and  carbon  together  results  in  the 
addition  of  the  separate  actions.  Also,  when  finely-powdered  charcoal 
and  steel  almost  free  from  carbon  are  brought  into  intimate  contact 
at  1000°  in  a  vacuum,  the  carbon  dissolves,  and  in  an  atmosphere  of 
nitrogen  at  1000°,  solid  carbon  produces  cementation,  which  diminishes 
towards  the  interior  of  the  steel. 

Charpy's  results  {Rev.  de  Metallurgie,  ^lay,  1909)  are  criticised. 

T.  ir.  r. 

Manufacture  of  Cementation  Steel.  V.  Cementation  with 
Strongly  Compressed  Gases.  Fedkuico  Giolitti  and  F.  Carnevali 
{AUi   Ii.  Acaid.  Sci.   Torino,   1910,   45,  337— 345).— Further  experi- 
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ments  (compare  Gazzetta,  1908,  38,  309 — 351)  show  that  in  the  process 
of  cementation,  the  carburating  gases  play  a  direct  part,  and  thus  exert 
a  preponderating  artion,  T.  H.  P. 

Cementation  of  Silicon  Steels.  Louis  Gkenet  (Compt.  rend., 
1910,  150,  921 — 922). — Silicon  steels  which  do  not  undergo  cementa- 
tion under  ordinary  conditions  when  heated  in  charcoal,  readily  do  so 
wlien  the  operation  is  carried  out  with  potassium  ferrocyanide. 

W.  0.  W. 

The  Behaviour  of  Goldschmidt's  Perroboron  and  Manganese- 
boron  on  Heating  in  Chlorine  and  Hydrogen  Sulphide,  and  the 
Probable  Chemical  Nature  of  Borides.  Josef  Hoffmann  {Zeitsch. 
anorg.  Chem.,  1910,  66,  361 — 399). — The  alloys  of  iron  and  manganese 
with  boron,  prepared  by  Goldschmidt's  method,  may  be  used  for  the 
preparation  of  boron  sulphide,  BgSg,  by  heating  in  a  current  of  dry 
hydrogen  sulphide.  The  sulphide  is  obtained  in  amorphous,  white 
masses,  glass,  and  crystals.  The  product  is  analysed  by  dissolving  in 
hydrochloric  acid  in  an  atmosphere  of  carbon  dioxide,  and  absorbing 
the  hydrogen  sulphide  evolved  in  iodine  solution.  Boron  is  estimated 
by  dissolving  in  water,  adding  potassium  hydroxide,  and  evaporating, 
then  neutralising  with  hydrochloric  acid,  boiling,  and  titrating  with 
potassium  hydroxide  after  the  addition  of  glycerol.  The  results 
indicate  that  the  compound  BgSg.HgS  is  mixed  with  the  sulphide. 
Only  about  one-half  of  the  boron  in  the  ferroboron  is  converted,  even 
after  prolonged  heating  in  hydrogen  sulphide.  Aqua  regia  extracts  a 
boride  having  a  composition  approximating  to  FcgB^,  whilst  the  residue 
is  richer  in  boron.  Similar  results  are  obtained  with  manganese-boron, 
the  portion  soluble  in  aqua  regia  approaching  the  composition  MnB, 
whilst  a  greater  residue  is  left  than  in  the  case  of  ferroboron. 

When  fei-roboron  is  heated  in  chlorine,  three  products  are  obtained  : 
a  volatile  liquid  consisting  of  boron  trichloride  contaminated  with  iron 
compounds,  iridescent  green  crystals  of  a  compound,  3FeClo,BCl3,  in 
the  neighbourhood  of  the  heated  s-ubstance,  and  a  red,  rather  more 
volatile  substance,  having  the  formula  Fe^BCljr,.  Less  residue  remains 
than  after  the  extraction  with  aqua  regia. 

Manganese-boron  yields  a  volatile,  yellow  solid  in  small  quantity, 
having  the  composition  2MnCl2,BCl3.  The  residue  appears  to  contain 
non-volatile  chlorides. 

The  conclusion  is  drawn  that  borides  prepared  by  Goldschmidt's 
method  are  mixtures  of  several  different  compounds.  Formulae  for  the 
double  chlorides,  in  accordance  with  Werner's  theory  of  complex 
compounds,  are  proposed.  C.  H.  D. 

Vanadium  [in  Steel].  George  Auciiy  {J.  Ind.  Engin.  Chem., 
1909,  1,  455).— See  this  vol.,  ii,  551. 

Some  New  Double  Arsenates.  Louis  J.  Cuktman  (./.  Amer. 
Chem.  Soc,  1910,  32,  626 — 630).— If  diamraoninm  hydrogen  arsenate 
is  added  to  a  hot  solution  of  ferric  chloride  containing  hydrochloric 
acid  until  a  precipitate  Ijogins  to  form,  and  the  mixture  is  then  heated, 
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a  white  amvwnium  ferric  arsenate,  (NH^jHoAsO^jFeAsO^,  is  obtained, 
which  is  rapidly  hydrolysed  by  water.  This  salt  dissolves  in  ammonium 
hydroxide  to  form  a  deep  reddish-brown  solution,  from  which  95% 
alcohol  precipitates  a  basic  ammonium  ferric  arsenate. 

When  dipotassium  hydrogen  arsenate  is  used  instead  of  the 
ammonium  salt,  a  corresponding  potassium  feri-ic  arsenate  is  produced. 
This  compound  and  the  double  arsenates  of  aluminium  and  chromium 
are  now  being  investigated.  E.  G. 

Formation  of  Ultra-microscopic  Gold  Particles  by  the 
Action  of  Ultra-violet  Light  on  Solutions  of  Gold  Salts.  The 
SvEDBEHG  {Zeitsch.  Chem.  Ind.  KoUoide,  1910,  6,  238 — 240). — Experi- 
ments are  described  which  show  that  ultra-violet  rays  have  a  consider- 
able influence  on  the  nature  of  the  colloidal  gold  which  is  obtained  by 
the  action  of  reducing  agents  on  solutions  of  gold  salts.  If  a  solution 
of  chloroauric  acid  is  made  alkaline  and  reduced  by  means  of  hydrazine 
hydrochloride  in  the  presence  and  absence  of  ultra-violet  rays,  the 
colloidal  gold  which  is  obtained  consists  of  very  much  smaller  particles 
in  the  former  case.  The  change  in  the  character  of  the  solution  which 
is  brought  about  by  the  ultra-violet  radiation  disappears  very  slowly 
when  the  solution  is  kept  in  the  dark  before  the  reducing  agent  is 
added.  Attention  is  called  to  the  importance  of  these  observations  in 
connexion  with  photo-chemistry.  H.  M.  D. 


Mineralogical    Chemistry. 


A  Natural  Naphtha  from  the  Province  of  Santa  Clara, 
Cuba.  Clifford  KicnARnsox  and  Kenneth  Gerard  Mackenzie 
{Amer.  J.  Sci.,  1910,  [iv],  29,  439 — 446). — ^The  naphtha  rises  together 
with  water  and  an  emulsion  of  water,  naphtha,  and  rhyolitic  clay.  It 
has  been  formed  by  the  upward  filtration  of  heavy  petroleum  through  a 
tratum  of  clay,  the  light  naphtha  in  the  upper  part  of  the  stratum 
Weing  subsequently  liberated  by  the  action  of  saline  waters.  The 
naphtha  has  D''"  0-732  and  n^'  14092.  Over,  one  half  distils 
between  100  and  125°,  and  very  little  above  150''.  It  is  practically 
free  from  unsaturated  hydrocarbons,  and  consists  of  nearly  equal 
quantities  of  paraffins  and  naphthene.s,  the  quantity  of  the  latter 
being  greatest  in  the  fractions  of  highest  boiling  point.  The  oil 
obtained  from  the  emulsion  has  the  same  composition,  but  has 
ly*  0-738.  C.  H.  D. 

The  Wide  Distribution  of  Scandium  in  the  Earth.  tJ. 
F':bkrhahi.  {Sitzungsber.  K.  Akad.  Wigs.  Berlin,  1910,  404—426. 
Compare  Abstr.,  1908,  ii,  862).— A  further  series  of  459  samples  of 
various  minerals  and  rocks  has  been  examined  spectroscopically  for 
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the  presence  of  scandium,  and  traces  or  small  quantities  of  this 
element  were  found  in  a  large  number  of  the  samples.  Although 
never  present  as  an  essential  constituent,  the  largest  amounts  were 
found  in  seschynite  and  cassiterite  from  Embabaan  in  Swaziland,  in 
mooazite  and  wiikite  from  Impilaks  in  Finland,  in  wolframite  from 
Sadisdorf  in  the  Erzgebirge,  and  in  cassiterite  from  Takayama  in 
Japan.  This  element  is  almost  constantly  present  in  the  minerals 
and  rocks  associated  with  tin  ores,  and  it  appears  to  be  connected  with 
the  pneumatolytic  or  hydrothermal  processes  following  the  intrusion  of 
granitic  magmas.  A  special  study  was  made  of  the  minerals  and 
rocks  associated  with  the  granite  of  the  tin-mining  district  of  Zinnwald 
in  Bohemia.  L.  J.  S. 

Application  of  the  Laws  of  Butectics  to  Fused  Silicates. 
Flavian  M.  Flawitzky  {Nat.  Phil.  Soc.  Imp.  Univ.  Kazan,  1909). 
— The  eutectic  data  given  by  Vogt  {Die  Silikatschmelzl'dsungen,  II. 
146,  Christiania,  1904)  for  the  pairs  of  minerals  :  augite  (diopside) 
and  olivine,  augite  (diopside)  and  ekermanite,  melilite  and  olivine,  and 
melilite  and  anorthite  show  that  van't  Hoff's  formula  for  calculating 
the  molecular  depression  of  the  freezing  point  is  not  applicable  to  the 
case  of  the  silicates  in  their  eutectic  mixtures.  The  compositions  of 
these  eutectic  mixtures  and  the  depressions  of  the  solidifying  points  of 
their  components  can,  however,  be  determined  with  moderate  accuracy 
by  means  of  the  laws  developed  by  the  author  (compare  Abstr.,  1906, 
ii,  152).  The  results  obtained  indicate  not,  as  was  stated  by  Vogt 
{loc.  cit.),  that  the  molecules  of  the  above  silicates  are  not 'polymerised, 
but  only  that  the  degree  of  polymerisation  is  the  same  in  each  case. 

T.  H.  P. 

Eutectic  Structures  in  Silicate  Fusions.  Max  Hauke  {Jahrh. 
Min.,  1910,  91 — 114). — A  modification  is  given  of  J,  H.  L.  Vogt's 
formula  for  calculating  the  amounts  of  the  components  of  eutectic 
mixtures  from  the  data  given  by  the  melting  point,  the  latent  heat  of 
fusion,  and  the  molecular  weight  of  each  component.  The  calculated 
values  for  pairs  of  different  rock-forming  minerals  are  :  66'7  anorthite 
— 33*3  olivine,  67  labradorite — 33  olivine,  57  labradorite — 43  diopside, 
74  oligoclase — 26  enstatite,  44  nepheline — 56  diopside,  68  diopside — 32 
olivine.  Some  of  these  are  in  agreement  with  observed  values,  but 
there  are  a  few  discrepancies. 

Mixtures  of  these  pairs  of  minerals  in  the  eutectic  proportions  given 
above  were  fused,  either  alone  or  in  the  presence  of  magnesium  or 
calcium  chloride  or  tungstic  acid  to  act  as  mineralising  agents.  The 
crystallised  products  were  examined  under  the  microscope,  and  the 
structures  observed  are  described  in  detail.  In  some  instances  the 
products  consisted  of  the  minerals  that  were  fused  together,  whilst  in 
others  new  components  were  formed.  L.  J.  S. 

The  Arsenic  Content  of  the  Max  Spring  at  Diirkheim  a.d. 
Haardt.  FiiiNST  Hintz  {Zcitsch.  Babieol.  Klimalol.  Kurort  Hi/y., 
1910,3,  Keprint  6  pp.). — The  water  from  the  Max  Si)ring  yielded  17'78 
grams  of  dissolved  mineral  salts  per   1000  grams,  and  of  this  the 
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comparatively  large   quantity  of  0-01742  gram  consisted  of  arsenic, 
calculated  as  trioxide. 

The  estimation  was  carried  out  by  concentrating  2  litres  of  the  water 
to  a  very  small  volume,  which  was  then  transferred  to  a  distilling 
apparatus,  the  dish  being  rinsed  with  dilute  hydrochloric  acid.  After 
adding  a  little  ferrous  chloride  and  excess  of  fuming  hydrochloric  acid, 
the  arsenic  was  distilled  off,  and  the  distillate  precipitated  with  hydrogen 
sulphide.  The  arsenious  sulphide  was  then  collected  in  a  Gooch  filter, 
washed  first  with  water  and  then  with  alcohol  and  carbon  disulphide, 
dried  at  100°,  and  weighed.  L.  de  K. 


Physiological    Chemistry. 


Control  Tests  of  a  Respiration  Calorimeter.  Fkancis  G. 
Benedict,  J.  A.  Riciie,  and  L.  E.  Emmes  {Ainer.  J.  Physiol.,  1910,  26, 
1 — 14). — Electrical  check  experiments  of  the  authors'  calorimeter  show 
that  heat  can  be  measured  with  an  accuracy  inside  of  1%  for  periods 
as  short  as  one  hour.  Check  experiments  in  which  alcohol  was  burnt 
in  the  chamber  show  that  the  measurements  of  heat  eliminated,  water 
vaporised,  carbon  dioxide  produced,  and  oxygen  consumed  are  in 
satisfactory  agreement  with  the  theoretical  amounts.  W.  D.  H. 

A  Comparison  of  the  Direct  and  Indirect  Determination  of 
Oxygen  Consumed  by  Man.  Francis  G.  Benedict  (yhner.  J. 
Physiol.,  1910,  26,  15 — 25). — Further  details  introduced  into  the 
calorimeter  to  obviate  error  are  described.  Estimations  of  the  oxygen 
consumed  by  the  direct  and  indirect  methods  are  in  close  agreement, 
but  the  direct  method  is  preferable  as  the  possible  sources  of  error  are 
less.     No  demonstrable  quantities  of  nitrogen  are  eliminated  as  such. 

W.  D.  H. 

The  Causes  of  Absorption  of  Oxygen  by  the  Lungs.  C. 
Gordon  Douglas  and  John  S.  Haldane  (Proc.  Roy.  Soc,  1910,  7>,  82, 
331 — 333). — The  authors  admit  the  validity  of  Krogh's  criticisms  on 
the  Ilaldane-Smith  method,  and  renewed  experiments  on  mice  show 
that  in  ordinary  circumstances  diffusion  alone  will  explain  the 
entrance  of  oxygen  into  the  blood.  They,  however,  still  hold  that  the 
secretory  process  is  necessary  as  a  supplementary  process  under  certain 
conditions,  for  instance,  wheu  a  high  percentage  of  carbon  monoxide  is 
breathed.  During  rest  the  secretory  process  would  be  a  waste  of 
physiological  effort,  but  during  muscular  work,  when  five  or  even  ten 
times  as  much  oxygen  is  absorbed,  the  blood  would  be  incompletely 
saturated  with  oxygen  if  secretion  did  not  occur.  W.  D.  H. 

The  Influence  of  Increase  of  Alveolar  Tension  of  Oxygen 
on  the  Respiratory  Rate  and  the  Volume  of  Air  Respired 
while  Breathing  a  Confined  Volume  of  Air.  Theodore  Houoii 
{Ama-.  J.  I'hysioL,  lUlO,  26,  156  — IGS).— When  u  confined  atmosphere 
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of  about  30  litres  containing  an  initial  percentage  of  60  to  80  of 
oxygen  is  breathed,  the  respiratory  rate  and  minute  volumes  of  air 
breathed  are  lower  than  with  ordinary  air,  and  there  is  laboured 
breathing  from  the  very  first.  Increase  of  oxygen  in  the  air  modifies 
the  respiratory  condition  of  the  tissues,  if  the  behaviour  of  the 
respiratory  centre  is  an  indication  of  this  condition.  W.  D.  H. 

The  Mechanism  of  Gas  Exchange.  I.  The  Tensions  of 
Gases  in  Arterial  Blood.  August  Krogh  and  Marie  Krogh. 
II.  Oxygen  Metabolism  of  the  Blood.  A.  Krogh.  III.  The 
Gas  Exchange  in  the  Lungs  of  the  Tortoise.  A.  Krogh. 
IV.  The  Combination  of  Haemoglobin  with  Mixtures  of 
Oxygen  and  Carbon  Monoxide.  A.  Krogh.  V.  The  Invasion 
of  Oxygen  and  Carbon  Monoxide  into  Water.  A.  Krogh. 
VI.  The  Rate  of  Diffusion  of  Carbon  Monoxide  into  the 
Lungs  of  Man.  A.  Krogh  and  M.  Krogh.  VII.  The 
Mechanism  of  Gas  Exchange  in  the  Lungs.  A.  Krogh  (Skand. 
Arch.  Physiol.,  1910,  23,  179—192,  193—199,  200—216,  217—223, 
224—235,  236—247,  248— 278).— This  is  a  series  of  important  papers 
dealing  with  the  problem  of  preliminary  respiration.  Contrary  to  the 
views  of  Bohr  and  Haldane,  and  of  the  authors'  expectations,  no 
evidence  was  found  of  any  secretory  activity  of  the  alveolar  epithelium. 
The  structure  of  these  cells  is  highly  favourable  to  diffusion  of  gases, 
and  not  adapted  for  secretory  work.  It  is  very  different  from  that 
found  in  organs,  such  as  the  swim-bladder  of  fishes,  where  secretion  of 
oxygen  does  occur.  Indeed,  in  birds  the  alveolar  epithelium  is  absent, 
and  the  endothelial  cells  of  the  capillaries  alone  have  to  be  traversed  by 
the  gases.  The  experiments  recorded  in  the  first  six  papers  are 
discussed  and  summarised  in  the  last ;  so  also  are  the  views  of  the 
upholders  of  the  secretory  theory ;  these  are  shown  to  be  untenable  on 
both  theoretical  and  experimental  grounds.  The  general  conclusion 
drawn  is  that  the  absorption  of  oxygen  and  the  elimination  of  carbon 
dioxide  in  the  lungs  takes  place  by  diffusion  and  by  diffusion  alone. 
There  is  no  trustworthy  evidence  of  any  regulation  of  this  process  on 
the  part  of  the  organism. 

The  principal  points  in  the  ai-gument  may  be  best  set  out  by  dealing 
with  the  first  six  papers  in  order. 

I.  The  authors'  aerotonometer  is  an  instrument  of  great  precision 
for  determining  gas  tensions  in  fluids.  In  rabbits,  the  blood  passed 
through  the  instrument,  and  was  returned  to  the  circulation ;  it  was 
kept  fluid  by  the  injection  of  hirudin.  The  tension  of  carbon  dioxide 
in  the  arterial  blood  always  closely  follows  that  in  the  alveolar  air  ;  at 
any  rate  that  in  the  blood  is  never  more  than  0*1%  higher.  The 
oxygen  tension  of  the  blood  is  always  lower  than  that  in  the  alveoli  ; 
the  difference  is  generally  1  to  2%,  in  some  cases  3  to  4%  of  an 
atmosphere. 

II.  This  deals  with  the  possi])le  error  in  the  tonometer,  due  to  the 
using  up  of  oxygen  and  the  production  of  carbon  dioxide  in  the  blood 
itself.  It  was  found  that  such  metabolic  proces.ses  do  occur,  involving,' 
the  consumption  of  from  10  to  50  c.c.  of  oxygon  per  hour  per  kilo,  of 
body-weight  in  rabbits  at  body  temperature.     Their  intensity  is  there- 
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fore  not  siifllcient  to  affect  appreciably  the  tonometer  doterminations;  in 
some  of  these  experiments  hirudin  was  omitted. 

III.  In  the  tortoise  the  vagus  is  a  vaso-constrictor  and  not  a  gas- 
secretory  nerve  for  the  lung  of  the  same  side.  Cutting  it  causes 
augmentation  of  the  blood-flow  through  the  lung.  Here,  also,  the 
experiments  lend  no  support  to  the  theory  of  gas  seci'etion,  but  prove 
that  the  exchange  is  due  to  mere  diffusion. 

IV.  Here  the  carbon  monoxide  method  of  Haldane  and  Lorrain 
Smith  is  examined.  The  haemoglobin  of  different  animals  does  not 
necessarily  possess  the  same  relative  affinity  for  oxygen  and  carbon 
monoxide.  This  being  the  case,  the  oxygen  tension  of  the  arterial 
blood  of  an  animal  cannot  be  deduced  from  the  percentage  saturation 
with  carbon  monoxide  unless  experiments  are  made  in  vitro  with  the 
blood  of  the  same  animal.  Haldane  and  Smith  constructed  their  curve 
from  experiments  on  ox-blood  ;  if  their  method  is  used  and  their  basis 
of  calculation  be  applied  to  the  rabbit,  the  oxygen  tension  in  the  blood 
leaving  the  lungs  works  out  at  34'5%  of  an  atmosphere ;  if  calculated 
from  a  curve  derived  from  observations  on  rabbits'  blood,  it  is  15%, 
which  coincides  with  the  tonometer  i-eading. 

V.  The  magnitude  of  the  invasion-coefficient  does  not  put  any 
diflSculty  in  the  way  of  the  diffusion  hypothesis.  It  is  obvious,  on 
the  other  hand,  that  nothing  can  be  said  about  the  real  conditions 
governing  the  absorption  of  gases  in  the  lungs  by  diffusion  merely  from 
the  invasion-coefficients.  The  oxygen  has  to  be  transported  from  the 
air,  not  only  into  the  surface  of  the  cells,  but  across  them  and  the 
capillary  endothelium  into  the  blood.  The  tension-difference  necessary 
to  this  end  can  only  be  determined  by  direct  experiments  on  the  living 
animal. 

VI.  Such  experiments  as  those  alluded  to  in  the  last  sentence  are 
here  given.  The  necessary  tension  difference  no  doubt  varies  in 
different  animals  and  even  different  people,  owing  to  variations  in  the 
thickness  of  the  epithelium  and  other  factors,  and  it  is  shown  here,  as 
well  as  in  the  final  paper  (VII),  that  the  actual  tension  differences  which 
exist  are  sufficient  for  the  end  in  view ;  for  instance,  the  quantity  of 
carbon  dioxide  eliminated  during  rest  requires  less  than  1  mm.  tension 
difference  for  its  transport,  and  even  in  heavy  work  the  mean  tension 
difference  cannot  be  more  than  3  mm.  The  final  tension  difference 
between  the  blood  and  the  alveolar  air  must  therefore  in  any  case  be 
imperceptible.  "With  reference  to  this  gas,  the  experiments  of  Haldane 
and  Priestley,  which  show  the  immediate  effect  on  the  respiratory 
centre  of  changes  in  the  alveolar  tension  of  carbon  dioxide,  support 
this  view.  The  diffusion  constants  of  the  lungs  and  the  mean  tension 
differences  between  the  blood  and  the  alveolar  air  will  also  allow  the 
neces.sary  amount  of  oxygen  to  pass  in.  W.  D.  H. 

Reepiration  of  Bees  during  Spring,  Summer,  Autumn,  and 
Winter.  Mauie  Pakhon  {Bied.  Zmtr.,  1910,  39,  252— 25G  ;  from 
Ann.  Act.  nut.  Zoo.,  1909,  [ix],  9,  1—57).  — A  colony  of  about  six 
hundred  bees  was  kept  in  a  wire  cage,  and  the  respiration  phenomena 
investigated  by  Pfliiger  and  Coia-sauti's  method.  Respiration  is 
extraordinarily  vigorous.     At   20^^  in   summer  time,  1   kilo,    of    bees 
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took  in  17,336  c.c.  of  oxygen  per  hour  and  gave  out  17,575  c.c.  of 
carbon  dioxide;  flies  only  took  in  little  more  than  one-third  this 
quiintity  of  oxygen,  whilst  other  warm-blooded  animals  took  much 
less.  The  respiration  quotient  for  bees  is  I'Ol,  against  0*7  to  0*9  in 
other  cases. 

The  relation  between  respiration  and  temperature  varies  with  the 
season.  In  summer  respiration  increases  as  the  temperature  falls, 
until  it  reaches  a  maximum  at  10°;  in  spring,  autumn,  and  winter, 
however,  the  maximum  is  at  20°.  These  results  are  correlated  with 
the  average  temperature  to  which  the  bees  are  accustomed  during  the 
seasons  ;  thus  in  summer,  when  they  were  in  the  open  air,  they 
generally  had  a  temperature  of  about  20°,  and  any  fall  in  temperature 
was  met  by  increased  respiration.  In  autumn  and  winter  the  hive 
temperature  was  about  32 — 34°,  and  again  a  fall  in  temperature 
brought  about  increased  respiration.  The  fact  that  the  maximum 
occurs  at  so  high  a  point  as  20°  indicates  that  bees  are  not  particularly 
well  able  to  accommodate  themselves  to  low  temperatures. 

The  respiration  quotient  does  not  change  with  the  seasons,  and 
is  usually  about  1,  doubtless  because  the  food  supplied  (honey)  is 
mainly  dextrose.  The  nitrogen  supply  comes  from  pollen,  but  the 
nitrogen  content  of  bees  does  not  appear  to  fluctuate  during  the  year, 
neither  does  the  glycogen  content.  E.  J.  R. 

Adsorption  by  Blood.  H.  Morawitz  (Zeitsch.  C/iem.  Ind. 
KoUoide,  1910,  6,  259 — 260). — Measurements  have  been  made  of  the 
amount  of  mercuric  chloride  which  is  removed  by  blood-corpuscles 
from  a  sodium  chloride  solution  of  the  mercury  salt  at  0°.  The 
results  agree  with  the  view  that  the  removal  is  an  adsorption  process. 

H.  M.  D. 

The  Relationship  of  Lipoids  to  Haemolysis.  Wilhelm 
Meyerstein  {Arch.  exp.  Path.  Pharm.,  1910,  62,  258— 265).— The 
influence  of  cholesterol,  Merck's  ovo-lecithin,  kephalin,  and  cerebron 
on  the  haemolysis  produced  by  saponin,  sodium  oleate,  sodium  tauro- 
cholate,  and  cobra  venom  on  sheep's  and  human  blood-corpuscles  was 
investigated.  In  all  cases,  cholesterol  inhibited  the  process  in  varying 
degrees,  and  the  same  was  proved  to  be  true  for  the  other  lipoids 
investigated,  and  for  the  lipoid  mixture  obtained  by  extracting  red 
corpuscles  with  alcohol.  W.  D,  H. 

Double  Function  of  Calcium  in  the  Coagulation  of  Blood 
and  Lymph.  Henri  Stassano  and  A.  Daumas  (Gompt.  rend.,  1910, 
150,  937^ — ^939). — Calcium  salts  act  in  two  directions  in  bringing 
about  coagulation  of  blood  and  lymph.  In  traces  they  influence  the 
two  protein  generators  of  fibrin-ferment,  whilst  in  larger  quantities 
they  bring  about  formation  of  fibrin.  The  experimental  evidence 
adduced  in  support  of  this  conclusion  was  obtained  from  the  study  of 
a  non-coagulating  plasma  containing  5%  of  sodium  chloride,  but  freed 
from  other  salts  by  dialysis.  Such  a  preparation  does  not  coagulate 
on  simple  dilution.  A  portion  was  ti-eated  with  a  trace  of  a  calcium 
salt,  and  seveial  hours  afterwards  with  a  larger  quantity  of  the  same 
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substance,  the  addition  of  which  brought  about  coagulation  more 
rapidly  than  in  another  sample  to  which  the  salt  had  been  added 
immediately  after  dilution.  The  optimum  amount  of  calcium  chloride 
required  to  effect  the  "internal  work,"  rendered  evident  by  the 
acceleration  of  clotting,  was  found  to  be  0*00002 1  gram  per  c.c.  of 
plasma.  It  is  supposed  that  this  small  amount  induced  the  formation 
of  fibrin-ferment,  which,  on  the  addition  of  larger  quantities,  acted  on 
the  fibrinogen  producing  the  clot.  The  latter  action  was  rendered 
evident  by  adding  serum,  freshly  separated  from  the  clot,  to  the  serous, 
peritoneal  liquid  of  a  horse. 

Under  these  conditions  coagulation  occurred,  but  was  considerably 
accelerated  by  the  addition  of  calcium  chloride,  and  to  a  less  degree  by 
the  chlorides  of  barium,  strontium,  potassium,  and  magnesium.  The 
molecules  of  fibrinogen  appear  to  become  hydrated,  under  the  iufiuence 
of  the  salts,  to  the  extent  of  becoming  visible  under  the  ultra- 
microscope.  W.  O.  W. 

The  Existence  of  a  Diastatic  Enzyme  in  Leucocytes. 
LuDWiQ  Haberlandt  {Pfliigers  Archiv,  1910,  132,  175 — 204). — After 
the  subcutaneous  injection  of  starch  grains  in  various  warm-  and 
cold-blooded  animals,  it  is  found  that  they  are  ingested  by  leucocytes, 
and  are  in  great  measure  digested.  Differences  of  detail  are  noted 
in  different  animals  in  relation  to  the  kind  of  starch  used  ;  thus, 
in  the  mouse,  potato  starch  is  more  resistant  than  wheat  starch, 
and  rice  starch  is  the  more  resistant  still.  In  the  irog,  rice  starch  is 
not  digested  at  all.  It  is  probable  that  the  diastatic  enzyme  of  serum 
first  described  by  Bial  is,  in  part,  of  leucocytic  origin.  W.  D.  H. 

The  Influence  of  Antipyretics  on  the  Proteins  of  Blood- 
serum.  Carlo  Ceevello  {Arch.  exp.  Path.  Pluirm.,  1910,  62, 
357 — 364). — Antipyrin  in  moderate  doses  increases  in  normal  dogs 
the  proteins  in  the  serum ;  the  increase  falls  mainly  on  the  globulin 
fraction,  as  the  following  table  shows : 

Globulia.  Albumin. 

Normal 1752  3-105 

After  antipyrin   4-252  3-317 

Increa.se    2-.'i00  0-212 

This  is  considered  to  be  due  to  a  diminution  in  metabolic  processes 
in  morphological  elements,  thus  leading  to  an  accumulation  of  unused 
protein  in  the  blood.  W.  D.  H. 

Preparation  by  Electrical  Dialysis  of  a  Serium  Almost  Free 
from  Electrolytes.  Charlkh  Dherk  and  Gorgolewski  {Compt. 
rend.,  1910, 150,  993— 99G).— The  authors  give  details  for  the  prepara- 
tion of  a  pure  serum,  from  horses,  by  dialysis  through  collodion 
membranes  aided  by  electrolysis.  The  method  is  capable  of  giving  a 
orum  having  iir=91xlO~*',  comparable  in  its  freedom  from  electrolyte.^ 
with  the  solutions  of  colloidal  metals  prepared  in  an  analogous 
manner  by  Whitney  and  Blake  (Abstr.,  1904,  ii,  809).  The  serum 
obtained  in  this  way  is  distinguished  from  an  ordinary  serum   by  the 
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ease  with  which  coagulation  is  effected  by  alcohol,  and  by  the  fact 
that  the  solution  becomes  turbid  at  44°  and  finally  coagulates, 

W.  O.  W. 

The  Physiological  Permeability  of  Cells.  III.  The 
Permeability  of  the  Salivary  Glands  to  Sugar.  Theory  of 
Salivary  Secretion.  Leon  Asher  and  Theodor  Karaulow 
{Biochem.  Zeitsch.,  1910,  25,  36 — 48). — The  sugar  content  of  venous 
blood  is  during  secretion  greater  than  that  of  the  arterial.  The 
greater  the  intensity  of  secretion  the  gi^eater  the  difference.  In  the 
period  of  rest  after  activity,  the  venous  blood,  on  the  other  hand, 
contains  slightly  less  sugar  than  the  arterial.  On  stimulating  the 
resting  gland  to  activity,  sugar  is  set  free  from  some  unknown  source, 
and  serves  as  a  source  of  energy  for  the  act  of  secretion,  and,  owing  to 
its  greater  permeability,  diffuses  into  the  blood.  During  rest  the 
sugar  is  taken  up  again  by  the  gland.  The  wall  of  the  gland  is 
permeable  to  sugar  ;  no  sugar,  however,  is  found  in  the  secretion,  as 
the  capacity  for  secreting  sugar  in  the  direction  of  the  salivary 
secretion  is  wanting.  S.  B.  S, 

Salivary  Adaptation.  Judah  J,  Jona  {Proc.  physiol.  Soc,  1910, 
xxi — xxii  5  J.  Physiol.,  40). — Chewing  cane  sugar  produces  a  flow  of 
saliva  which  contains  invertase,  an  enzyme  which  is  normally  absent 
from  saliva.  This  result  is  not,  however,  uniformly  obtained  in  all 
people.  W.  D.  H. 

The  Relation  of  Ptyalin  Concentration  to  the  Diet  and  to 
the  Rate  of  Secretion  of  Saliva.  Anton  J.  Carlson  and  A.  L. 
Crittenden  {Amer.  J.  Physiol.,  1910,  26,  169 — 177), — In  man,  acetic 
acid  is  a  more  efficient  stimulus  to  secretion  than  mechanical  stimuli, 
as  it  probably  affects  more  nerve-endings  than  a  substance  like  dry 
sand.  The  concentration  of  the  saliva  increases  with  the  rate  of 
secretion  ;  the  saliva  that  is  secreted  most  rapidly  exhibits  the  greatest 
digestive  power.  The  enzyme  concentration  in  the  gastric  and 
pancreatic  juices  is  quite  independent  of  the  secretion-rate.  In  all 
investigations  on  the  influence  of  various  diets,  etc.,  on  salivary 
activity,  the  secretion-rate  factor  must  be  recognised.  W.  D.  H. 

Gastric  Proteolysis.  Eugene  Choay  (/.  Pharm.  Chim.,  1910, 
[vii],  1,  335—341,  380— 385).— A  general  method  for  the  determin- 
ation of  the  digestive  power  of  proteolytic  ferments  is  described.  On 
the  basis  of  the  results  obtained  by  the  application  of  this  method  to 
the  investigation  of  the  action  of  gastric  juice  and  pepsin  on  fibrin, 
the  conclusion  is  drawn  that  the  chief  function  of  the  gastric  ferments 
is  to  render  proteins  soluble,  the  peptonising  function  being  secondary, 
and  that  gastric  juice  is  on  the  whole  a  more  powerful  hydrolytic 
agent  than  pepsin. 

It  is  suggested  that  in  examining  proteolytic  ferments,  the  following 
determinations  should  be  made:  (1)  the  weight  of  soluble  matter 
produced  by  the  digestion  during  six  hours  of  a  weighed  quantity  of 
the  protein  with  a  known  quantity  of  the  ferment  in  presence  of 
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hydrochloric  acid  ;  (2)  the  change  in  optical  rotation  resulting  from 
the  digestion  described  under  (1),  and  (3)  the  average  molecular  weight 
of  the  amino-acids  formed  during  digestion.  The  last-mentioned 
determination  is  made  by  neutralising  an  aliquot  part  of  the  liquor 
resulting  from  the  digestion,  adding  a  neutral  solution  of  formaldehyde, 
and  then  titrating  with  standard  alkali,  as  suggested  by  Schiff.  In 
the  present  experiments,  dry  pork  fibrin  (F),  a  dry  extract  (G)  of  the 
stomach  membrane  of  the  pig,  and  a  commercial  pepsin  (P)  were  used. 
It  was  found  necessary  to  introduce  corrections  for  the  soluWe 
matter,  rotation,  and  acidity  of  the  initial  mixtures  oi  G  or  P  with 
dilute  hydrochloric  acid. 

The  results  obtained  show  that  the  dissolving  power  of  G  or  P  for 
F  increases  with  the  ratio  F/G  or  P  until  this  is  equal  to  50,  and  then 
diminishes,  due  apparently  to  a  reversible  reaction. 

Diminution  of  specific  rotation  and  lowering  of  molecular  complexity 
in  the  digested  product  may  be  taken  as  a  measure  of  the  peptonising 
power  of  the  ferments,  and  from  the  results  obtained  it  appears  that 
this  is  not  very  great  for  gastric  juice  or  pepsin.  The  final  specific 
rotation  in  both  cases  is  of  about  the  same  value  as  that  recorded  by 
Adler  for  the  protoalbumose  of  fibrin  {Inaug.  Diss.,  Leipzig,  1907), 
whilst  the  average  molecular  weight  is  about  the  same  as  that  of  the 
octadecapeptide  of  Fischer.  For  the  ratio  F;G  or  /*  =  50,  gastric  juice 
has  about  the  same  activity  as  pepsin  under  similar  conditions,  but 
for  ratios  greater  than  this,  gastric  juice  is  the  more  active. 

The  results  indicate  that  the  action  of  g;vstric  ferments  in  digestion 
~  merely  preparatory,  and  that  the  ultimate  degradation  to  simple 
roducts  is  due  to  the  action  of  the  pancreatic  juice.  T.  A.  H. 

Pancreatic  Lipase.  I.  The  Accelerating  Action  of  Haemo- 
lytic  Substances  and  their  Inhibition  by  Cholesterol.  Otto 
RosENUEiM  and  J.  A  Shaw-Mackenzie.  II.  The  Action  of  Serum 
on  Pancreatic  Lipase.  O.  Rosenheim  and  J.  A.  Shaw  Mackenzie. 
III.  The  Separation  of  the  Lipase  from  its  Co-enzyme. 
O.  Rosenheim  {Pi-oc.  p/iT/siol.  Soc,  1910,  viii — xii,  xii — xiii,  xiv — xvi  ; 
•/.  Physiol.,  40). — I.  Glycerol  extracts  of  the  pancreas  prepared 
according  to  the  authors'  method  are  strongly  lipoclastic.  The  accel- 
erating effect  of  bile  salts  on  lipase  is  a  property  shared  by  other 
hiemolytic  agents  ;  cholesterol  also  has  a  protective  action  both  in 
hjemolysis  and  lipolysis. 

II,  Serum  accelerates  lipolysis,  but  human  serum  is  comparatively 
inactive  ;  in  certain  pathological  conditions,  however  (cancer  and  other 
li.^ieasesalso),  the  lipoclastic  acceleration  of  the  serum  is  increased,  and 
lii.s  runs  parallel  with  its  antitryptic  power.  The  accelerating  sub- 
'ance  in  the  serum  dialyses,  and  is  soluble  in  dilute  alcohol:  it  is 
iihibited  by  chole.sterol. 

HI.  A  glycerol  extract  of  pancreas  is  inactive  towards  fats  after 

Itration  ;  the  residue  on  the  filter  is  alpo  inactive  ;  on  mixing  the  two 

igether,  a   mixture  possessing  the   initial  power   of    the   extract    is 

'btained.     The   same   separation    can   lie  effected  by  the   centrifuge. 

I'he    activity   of    the  filtrate    is    not   diminished  by  boiling,  but  the 

potential  energy  of  the  residue  is.     Pancre.itic  lipase  thus  consists  of 
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two  inactive  fractions ;  the  substance  in  the  filtrate,  not  destroyed  by 
boiling,  is  termed  the  co-enzyme,  and  the  deposit  is  termed  inactive 
lipase ;  this  may  be  obtained  as  a  dry  powder.  The  co-enzyme 
dialyses  readily,  and  is  soluble  in  dilute,  but  not  in  absolute,  alcohol, 
or  in  ether.  The  inactive  lipase  is  activated,  not  only  by  the 
CO -enzyme,  but  also  by  sodium  cholalate  and  by  glycero-phosphoric 
acid,  but  not  by  lecithin,  choline,  acids  or  alkalis.  It  is  also  activated 
by  serum.  The  co-enzyme  is  probably  produced  in  the  pancreas  and 
carried  by  the  blood,  and  it  may  possibly  play  a  rAle  in  enabling  the 
tissue  lipases  to  hydrolyse  the  fat  carried  to  the  tissues  by  the  blood- 
stream. W.  D.  H. 

Physiology  of  Movements  and  Digestion  in  the  Intestine. 
Robert  Baumstark  and  Otto  Cohnheim  {Zeitsch.  physiol.  Chem., 
1910,  65,  483 — 488). — The  experiments  wei'e  performed  on  a  dog  with 
a  jejunal  fistula  on  various  diets.  With  fluid  foods,  the  material 
passes  through  the  fistula  in  a  few  minutes,  but  with  solid  foods  the 
time  is  longer,  and  the  pauses  between  the  outpourings  longer  also. 
The  cause  of  the  regulation  of  intestinal  movements,  whether  chemical 
or  not,  is  discussed,  W.  D.  H. 

Gaseous  Metabolism  of  the  Small  Intestine.  I.  The 
Gaseous  Exchanges  during  the  Absorption  of  Water  and 
Dilute  Salt  Solutions.  Thomas  Geegor  Brodie  and  H.  Vogt. 
II.  The  Gaseous  Exchanges  during  the  Absorption  of  Witte's 
Peptone.  T.  G.  Brodie,  Winifred  C.  Cullis,  and  William  D. 
Halliburton  (/.  Physiol,  1910,  40,  135—172,  173— 189).— The 
small  intestine  of  dogs  was  enclosed  in  an  oncometer  in  order  to  study 
the  rate  of  blood  flow  and  the  rate  of  absorption  of  the  solution 
within  the  intestine.  The  blood-gases  in  the  arterial  blood  and  in  the 
venous  blood  leaving  the  intestine  were  examined  before  the  intro- 
duction of  the  solution,  and  at  twenty,  forty,  and  sixty  minutes 
afterwards.  The  fluid  remaining  at  the  end  of  the  hour  withiu  the 
intestine  was  also  examined,  and  the  intestine  weighed. 

The  oxygen  intake  of  the  small  intestine  as  a  whole  varies  between 
0*0056  and  0-0313  c.c.  per  gram  per  minute,  with  a  mean  of  0*0179  c.c. 
The  carbon  dioxide  output  varies  between  0*0089  and  0*0321  c.c.  per 
gram  per  minute,  with  a  mean  of  0*0199  c.c.  The  respiratory  quotient  for 
the  intestine  at  rest  is  1*11 .  During  the  activity  caused  by  making  the 
intestine  absorb  distilled  water  and  dilute  salt  solutions,  the  oxygen 
intake  I'ises  to  131%  of  the  value  at  rest,  and  the  carbon  dioxide 
output  falls  to  94%  of  that  at  rest.  In  later  stages  the  oxygen  intake 
falls,  but  is  still  higher  than  at  rest.  At  about  thirty  minutes  after 
the  commencement  of  absorption,  the  carbon  dioxide  output  shows  a 
marked  fall  to  69%  of  the  rest  value,  even  though  the  oxygen  intake 
rises.  The  rate  of  blood  flow  rises  to  139%  of  the  rest  value.  The 
oxygen  intake  for  the  epithelial  cells  is  higher  than  that  of  the 
intestine  as  a  whole.  It  is  estimated  at  0*258  c.c.  per  gram  per 
minute  during  rest,  and  0*0368  at  the  height  of  activity,  as  compared 
with  0*0179  and  0*0234  for  the  intestine  as  a  whole.  The  following 
are  the  corresponding  figures  for  the  carbon  dioxide  output,  namely, 
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0-0318  (rest),  0-294  (activity),  compared  with  0-0199  (rest)  and 
0"0187  (activity)  c.c.  per  gram  per  minute  for  the  intestine  as  a  whole. 
In  the  experiments  on  the  absorption  of  Witte's  peptone,  the  total 
fluid  remaining  unabsorbed  at  the  end  of  an  hour  was  gi'eater  than  in 
the  case  of  salt  solutions,  and  in  the  residual  fluid  the  nitrogen  con- 
centration was  increased.  The  mean  oxygen  intake  in  these  experi- 
ments for  the  resting  intestine  was  0-0199,  and  the  carbon  dioxide 
output  was  0-0175  c.c.  per  gram  per  minute;  the  CO.p/Oo  ratio  was 
()-87 ;  the  mean  blood  flow  was  0-477  c.c.  per  minute.  All  these 
values  rose  during  absorption  to  160,  153,  and  166%  of  the  values  at 
rest.  The  rate  of  nitrogen  absorption  varied  from  7  to  10  milligrams 
per  minute,  and  of  fluid  averaged  1  c.c.  per  minute.  W.  D.  H. 

The  After  Effect  of  Increased  Muscular  Work  on  Meta- 
bolism. A.  Jaquet  (Arch.  exp.  Path.  Pharm.,  1910,  62,  341—356). 
— Details  of  the  gaseous  interchanges  in  a  man  who  did  muscular  work 
(mountain  climbing)  on  one  day  are  given,  but  most  interest  attaches 
to  the  examination  of  the  urine,  which  showed  a  marked  rise  in  the 
nitrogen  excreted  ;  the  output  per  diem  before  the  work  averaged  16-24 
grams ;  on  the  day  of  the  work  it  rose  to  19-23,  and  for  four  days  after 
that  was  over  18 '4.  The  diet  was  constant  throughout ;  the  sulphates 
excreted  ran  a  parallel  course.  The  chlorine  and  phosphorus  showed 
a  diminution  on  the  work  day,  but  rose  again  to  the  normal  the  next 
day.  W.  D.  H. 

Phosphorus  Metabolism  in  Man.  Osten  Holsti  {Skaml.  Arch. 
Physiol.,  1909,  23,  143 — 153). — Experiments  on  animals  in  which  the 
question  has  been  investigated  whether  the  body  can  obtain  its 
phosphorus  from  inorganic  sources  have  not  in  the  hands  of  various 
investigators  yielded  concordant  results.  In  the  present  experiments, 
in  which  organic  and  inorganic  phosphorus  were  determined  in  the 
food  and  excretions  of  a  man,  the  result  obtained  is  that  it  is  possible 
to  supply  the  necessary  phosphorus  in  large  measure  from  inorganic 
phosphates.  W.  D.  H. 

Phosphorus  Metabolism.  IV.  Phosphorus  Excretion  of  a 
New-born  Child.  Wolfgang  Heubner  {Arch.  txp.  Path.  Pharm., 
1910,  62,  252 — 257). — The  amniotic  fluid  contained  phosphorus  only 
in  traces;  the  distilled  water  in  which  the  child  had  been  bathed  con- 
tained only  0-0007  gram.  The  urine  passed  during  the  first  eight 
hours  after  birth  contained  0004  gram  or  01%  of  the  dry  residue. 
From  the  ninth  to  the  twenty-fourth  hour,  the  child  passed  29  c.c.  of 
unne  containing  0005  gi-am.  In  the  next  nine  hours,  31  c.c.  were 
passed  containing  000055  gram  of  phosphorus.  The  meconium  was 
collected  in  two  portions,  which  together  yielded  00031  gram  of 
phosphorus,  or  004%  of  the  dry  residue.  There  was  altogether  an 
excretion  of  one-third  of  a  milligram  of  phosphorus  or  three-quarters 
of  a  milligram  of  phosphoric  acid  per  kilogram  of  body-weight  in 
twenty-four  hours.  This  probably  represents  the  amount  of  phosphorus 
endogenously  metabolised.  '  W.  D.  H. 
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The  Degradation  of  Fatty  Acids  in  the  Organism  and 
the  Mutual  Relations  of  the  "Acetone  Substances."  Lkon 
Blum  {Munch.  Med,  Wochenschri/t,  1910,  lieprint). — The  author  has 
continued  his  work  on  this  subject  (compare  Baer  and  Blum,  this  vol., 
ii,  227),  the  experimental  method  adopted  in  most  cases  being  the 
subcutaneous  injection  of  large  quantities  of  the  substance  examined. 
When  sodium  acetoacetate  is  administered,  ^-^-hydroxybutyric  acid  is 
found  in  the  urine ;  this  is  the  case,  not  only  with  dogs,  but  also  with 
normal  and  slightly  diabetic  human  beings.  "When  the  degradation  of 
butyric  acid,  hexoic  acid,  and  isovaleric  acid  takes  place  in  a  normal 
animal,  acetoacetic  acid  is  first  formed,  and  from  this  l-ft-hydroxj- 
butyric  acid.  The  degradation  of  /3-hydroxybutyric  acid  by  way  of 
acetoacetic  acid  seems  to  be  due  to  disease  of  the  liver  cells ;  the 
amount  of  glycogen  in  the  liver  is  not  the  only  factor  concerned.  This 
decomposition  is  not  effected  in  the  normal  animal.  Liver  after 
removal  from  the  body  can  I'educe  sodium  acetoacetate  to  Z-^-hydroxy- 
butyric  acid.  Crotonic  acid  is  converted  into  y8-hydroxybutyric  acid 
in  the  body.  ^-/3-Hydroxybutyric  acid,  unlike  many  other  fatty  acids, 
is  only  slightly  toxic  in  its  effects,  so  that  the  theory  of  diabetic  coma 
which  is  based  on  its  supposed  toxicity  is  open  to  objection. 

R.  V.  S. 

Fate  of  the  Amino-acids  in  the  Organism.  Graham  Lusk 
{J.  Amer.  Cliem.  Soc,  1910,  32,  671— 680).— A  review  of  recent 
work  on  the  decompositions  which  proteins  undergo  in  animal 
metabolism,  particularly  with  reference  to  their  "  deamination  "  and 
conversion  into  fats  or  carbohydrates.  E.  G. 

Is  the  Assimilation  of  Fat  in  the  Body-cells  Dependent  on 
the  Composition  of  the  Fat  in  the  Food  ?  Emil  Abderiialden 
and  Carl  Brahm  {Zeitsch.  physiol.  Chem.,  1910,  65,  330 — 335). — The 
composition  and  physical  constants  of  the  body-fat  of  dogs  does  not 
vary  with  the  kind  of  fat  given ;  mutton  fat  and  rape  oil  were  the  fats 
selected  for  the  experiments.  W,  D.  IT. 

Fat  Absorption.  F.  W.  Lamb  {Proc.  physiol.  Soc,  1910, 
xxiii — xxvi  ;  J.  Physiol.,  40). — Lorrain  Smith  and  Mair's  modification 
of  Weigort's  method  is  valuable  for  investigating  the  relative  ease 
of  oxidation  of  lipoid  globules  in  the  tissues.  Fat  absorption  occurs 
in  the  stomach  of  kittens  when  fed  on  their  mother's  milk ;  the  fat 
in  the  epithelium  is  readily  oxidised,  especially  that  in  the  gastric 
mucosa.  The  stomach  fat  shows  an  acid  reaction  to  Nile-blue  more 
readily  than  the  intestinal  fat.  The  rapidity  with  which  fat  reaches 
the  stainable  stage  of  the  dichromate  method,  and  the  occurrence 
of  anisotropic  globules  can  be  explained  by  the  association  of 
cholesterol.  Saturated  fat  after  absorption  can  be  stained ;  this  may 
be  due  to  the  presence  of  cholesterol  or  to  a  process  of  desaturation. 

W.  D.  H. 

The  Digestion  of  Cellulose  in  Domesticated  Animals.  I. 
Arthur  Sciieunert  {Berl.  I'ierdrzt.  Wochenschri/t,  1909,  llepriut 
4  pp.). — Historical.    A  critical  account  of  the  literature  of  the  subject. 

K.  V.  S. 
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The  Digestion  of  Cellulose  in  Domesticated  Animals. 
III.  As  to  the  Solubility  of  Cellulose  in  the  Saliva  of  the 
Sheep.  AuTHUR  Scheunert  {Berl.  Tierdrzt.  Wochenschrift,  1910, 
26,  Reprint). — The  author  finds  that  cellulose  remains  unaffected 
after  having  been  in  contact  with  sheep's  saliva  for  three  days  at 
body-temperature.  This  is  also  the  case  if  the  saliva  is  rendered 
faintly  acid  with  acetic  acid,  and  it  follows,  therefore,  that  under  no 
circumstances  can  cellulose  be  digested  in  this  way,  although  the 
contrary  has  been  stated.  R.  V.  S. 

The  Metabolism  of  Some  Pyrimidine  Derivatives. 
Lafayette  B.  Mendkl  and  Victok  C.  Myers  {Amer.  J.  Physiol.,  1910, 
26,  77 — 105). — Cytosine  and  ux-acil  intravenously  introduced  do  not 
contribute  to  purines  in  the  urine.  The  same  is  probably  true  for 
thymine,  but  the  results  are  not  so  uniformly  negative.  Creatinine 
metabolism  is  also  unaffected.  These  substances  can  be  recovered 
unchanged  in  the  urine  both  after  feeding  and  injection;  they  are  thus 
stable  substances.  On  the  other  hand,  pyrimidine  substances  cannot 
be  detected  in  the  urine  after  nucleic  acid  is  given.  They  have  no 
marked  pharmacological  or  toxic  properties.  W.  D.  H. 

The  Action  of  Massage  on  Protein  Metabolism.  Dodo 
Rancken  {Skand.  Arch.  Physiol.,  1910,  23,  279— 294).— The  small  but 
variable  increase  of  urinary  nitrogen  during  massage  noted  by  previous 
observers  has  received  various  explanations.  The  present  experiments 
on  man  conducted  with  suitable  precautions  confirm  the  main  fact  cf 
the  increase,  but  it  is  so  small  that  it  cannot  possess  any  physiological 
importance.  W.  D.  H. 

The  Value  of  Protein  Cleavage  Products  in  the  Animal 
Organism.  XIII.  Emil  Abderhaldek  and  Fidel  Glamser. 
XIV.  E.  Akderhalden  and  Dimitrie  Maxoliu  {Zeitsch.  physiol. 
Cfievi.,  1910,  65,  285—289,  336— 349).— XIII.  Particulars  are  given 
of  experiments  on  two  dogs  ;  one  received  its  protein  in  the  form  of 
digested  milk,  the  other  in  the  form  partly  of  milk  partly  of  flesh  ;  fat 
and  carbohydrate  were  given  also.  In  both  cases  the  nitrogen  balance 
waH  negative. 

XIV.  In  these  experiments,  dogs  were  fed  on  flesh,  gelatin,  the 
missing  cleavage  products  cf  gelatin,  and  the  necessary  amount  of 
carlwhydrate  and  fat.  The  animals  usually  suffered  from  diarrhoea 
and  sickness,  and  nitrogenous  equilibrium  was  not  maintained. 
Perhaps  gelatin  lacks  certain  constituents  which  are  not  yet  recognised. 

W.  D.  H. 

The  Resorption  of  the  Bence-Jones  Protein.  L.  Borchardt 
and  A.  Lippman  (Biochem.  Zeitsch.,  1910,  26,  6— 17).— The  Bence- 
Jones  protein  was  administered  j)er  os  to  dogs,  which  were  killed  a  few 
hours  afterwards.  The  blood  was  tested  for  the  Bence-Jones  protein 
(of  human  origin)  both  by  purely  chemical  methods  and  by  th« 
precipitin  reaction.  In  a  few  ca«es  the  protein  could  bo  detected  by 
purely  chemical  methods,  but  in  all  by  the  precipitin  reaction,  and  the 
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conclusion  is  drawn  that  the  protein  can  be  resorbed  unchanged  from 
the  alimentary  tract.  No  conclusions  could  be  drawn  as  to  the  quantity 
thus  entering  the  circulation.  S.  B.  S. 

Digestion  of  Connective  Tissue.  Kobert  Baumstark  and  Otto 
CoHNHEiM  {Zeitsch.  physiol.  Chem.,  1910,  65,  477 — 482). — Kiihne  and 
Ewald  found  that  uncooked  collagenous  tissue  is  not  digested  by 
trypsin,  but  is  by  pepsin-hydrochloric  acid ;  this  was  confirmed  by 
A.  Schmidt,  who  regarded  the  undigested  material  as  ballast  for  the 
fjeces.  The  present  experiments  were  carried  out  in  vitro,  and  these 
confirm  the  statements  of  Kuhne  and  Ewald.  Some  experiments  were 
also  made  in  vivo  in  dogs  with  fistulas.  It  was  found  that  a  consider- 
able amount  of  digestion  occurs  in  the  duodenum,  but  this  is 
attributed  not  to  the  pancreatic  or  duodenal  juices,  but  to  the  con- 
tinued action  of  pepsin-hydrochloric  acid  after  it  has  passed  the 
pylorus.  W.  D.  H. 

The  Physiology  of  Cell  Division.  II.  The  Action  of  Iso- 
tonic Salt  Solutions  on  Unfertilised  Eggs  of  Asterias  and 
Arbacia.  Ralph  S.  Lillie  {Amer.  J.  Physiol,  1910,  26,  106—133). 
— Unfertilised  eggs  placed  in  pure  solutions  of  neutral  salts  isotonic 
with  sea-water  undergo  a  loss  of  pigment,  which  is  an  effect  analogous 
to  haemolysis,  and  indicates  increased  permeability  of  the  plasma 
membrane ;  the  relative  effect  of  sodium  salts  is 

NaCl  <  NaBr  <  NaNOg  <  NaCNS  <  Nal. 
Potassium  salts  are  more  gradual  in  their  action.  After  a  short 
exposure  to  such  solutions,  the  eggs  when  transferred  to  sea-water 
usually  exhibit  cleavage,  and  thus  the  view  is  supported  that  increase 
in  the  permeability  of  the  membrane  is  the  primary  change  in  the 
initiation  of  cell  division.  W.  D.  H. 

Action  of  the  Choroid  Plexuses  on  the  Secretion  of  Cerebro- 
spinal Fluid.  Walter  E.  Dixon  and  William  D.  Halliburton 
(Proc.  j)hy8ioL  Soc,  1910,  xxx — xxxiii  ;  /.  Physiol.,  40). — An  extract 
of  the  choroid  plexuses  derived  from  ox,  sheep,  and  man  (1  gram  of 
the  dried  material  to  100  c.c.  of  normal  saline  solution)  causes  a 
secretion  (in  anaesthetised  dogs)  of  the  cerebro-spinal  fluid.  A  similar 
excitation,  but  much  less  pronounced,  is  produced  by  extract  of  brain 
(dog,  ox,  sheep).  Many  other  substances  and  extracts  which  were  tried 
were  without  action.  W.  D.  H. 

The  Gaseous  Exchange  of  Nerve  Fibres  after  Section. 
ViTTORio^ScAFFiDi  (Piochent  Zeitsch.,  1910,  25,  24 — 35). — The  gaseous 
exchange  was  measured  in  the  Thunberg-Winterstein  microspirometer. 
The  material  employed  was  the  sciatic  nerve  of  frogs.  The  con- 
sumption of  oxygen  was  in  all  cases  measured.  The  gaseous  exchange 
was  measured  in  the  nerve-fibres  removed  from  animals  at  varying 
periods  after  the  section.  It  was  found  that  in  the  first  few  days 
lifter  section  there  is  an  increase  in  the  oxidative  procos.ses.  The 
respiratory  quotient  both  in  tiie  degenerating  and  normal  nerves  is 
always  less  than  unity.  S.  B.  S. 
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Chemical  Excitation  and  Paralysis  of  Non-meduUated 
Nerves  and  Smooth  Muscle  in  Invertebrates.  Investigations 
on  the  Chromatophores  of  Cephalopods.  F.  B.  Hofmaxn 
{PJiuger' 8  Archiv,  Id  10,  132,  82 — 130). — Substances  which' stimulate 
nerve  trunks  (sodium  hydroxide,  triethylamine,  ammonium  sulphate, 
nicotine,  physostigmine)  produce  on  subcutaneous  injection  in 
cephalopods  (especially  in  decapods)  a  stimulation  of  the  cutaneous 
nerves.  Those  which  paralyse  (cocaine,  chloral  hydrate,  etc.)  neutralise 
the  effect  of  mechanical  and  electrical  stimuli.  Some  of  these 
substances  produce  a  local  effect  when  applied  to  the  skin.  The 
question  is  discussed  at  length  on  what  part  of  the  neuro-muscular 
apparatus   of   the   chromatophores   the   effects    are    due. 

W.  D.  H. 

Role  of  the  Constituents  of  Dissociation  of  Tricalcium 
Carbophosphate  in  the  Formation  of  Osseous  Tissue  and 
Various  Concretions,  Having  as  a  Basis  Calcium  Phosphate 
and  Calcium  Carbonate.  A.  Barille  (J.  Fharm.  Chim.,  1910, 
[vii],  1,  342—348,  377— 380).— The  view  already  expressed  (Abstr., 
1909,  ii,  324)  that  the  formation  of  bone  and  of  calculi  and  similar 
abnormal  concretions  in  the  organism  is  due  to  the  dissociation  of 
carbophosphates  (Abstr.,  1902,  ii,  258  ;  1904,  ii,  27)  is  supported  by 
the  results  of  a  number  of  analyses  of  calculi  given  in  detail  in  the 
original.  In  stating  the  results  of  analyses  of  calculi,  the  author 
converts  all  the  bases  present  into  their  lime  equivalents,  then 
associates  the  necessary  amount  of  lime  with  the  acids  other  than 
phosphoric  acid  present,  and  finally  assumes  that  the  rest  of  the  lime  is 
combined  with  phosphoric  acid,  the  ratio  of  these  two  making  it 
possible  to  say  whether  dicalcium  or  tricalcium  phosphate  or  a  mixture 
of  the  two  is  present.  It  is  also  desirable  to  state  whether  or  not  the 
medium  in  which  the  calculus  is  found  is  acid  or  alkaline. 

T.  A.  H. 

Influence  of  Difierent  Substances  on  the  Gaseous  Exchange 
of  the  Surviving  Muscular  Tissue  of  Progs.  III.  Torsten 
Tnu.NHERG  {Skand.  Archiv.  Physiol.,  1909,  23,  154 — 161.  Compare 
this  vol.,  ii,  54). — In  previous  work  it  was  shown  that  the  chlorides 
of  calcium,  barium,  and  strontium  lessen  the  gaseous  interchange 
which  occurs  in  surviving  frog's  mu-scle,  whilst  that  of  magnesium 
is  comparatively  inactive.  The  pres^ent  research  deals  with  the 
intluenee  of  hydrogen  and  hydroxyl  ions.  Dilute  solutions  of  hydro- 
chloric acid  and  various  hydroxides  were  employed  in  equivalent 
concentrations  ;  hydrochloric  acid  lessens  the  gaseous  metabolism 
much  more  than  sodium  hydroxide ;  calcium  hydroxide  is  more 
powerful  than  sodium  hydroxide,  and  magnesium  hydroxide  more 
powerful  ati!l  ;  in  the  latter  case  concentration  of  hydroxyl  ions  less 
than  7  x  lO"'*  lessens  the  uptake  of  oxygen  to  a  third  of  the  normal. 

W.  D.  H. 

Survival  of  an  Excised  Muscle  Under  Aseptic  Con- 
ditions. Georoe  R.  Mines  {Pro>-.  physiol.  ^oc,  1910,  xvii— xviii  j 
J.  Physiol.,  40). — In  sterile  Ringer's  solution,  a  frog's  sartorius 
remained  excitable  for  twenty-one  days.  \V.  D.  H. 
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The  Effects  of  Distilled  Water  and  of  Various  Solutions 
on  the  Weight  and  Length  of  Striated  Muscle.  Edward  B, 
Meigs  {Amer.  J.  Physiol,  1910,  26,  191— 210).— Striated  muscle 
undergoes  (as  Overton  stated)  two  kinds  of  swelling,  one  due  to  the 
presence  of  a  membrane  permeable  to  water,  but  not  to  salts  and  other 
crystalloids  ;  the  other  is  best  studied  after  the  destruction  of  the 
membrane,  and  is  akin  to  the  swelling  observed  in  gelatin  or  fibrin  in 
water,  acids,  and  alkalis.  This  second  kind  is  a  property  of  the 
muscle  sarcostyles  alone.  McDougall's  main  contention,  that  the 
contraction  of  striated  muscle  is  the  result  of  the  swelling  of  the 
sarcostyles,  and  that  this  is  produced  by  the  formation  within  them  of 
sarcolactic  acid,  is  supported.  W.  D.  H. 

Action  of  Organic  Acids  on  Muscle  as  a  Function  of 
Chemical  Change.  Action  of  Nicotine  and  Other  Pyridine 
Bases  on  Muscle,  and  on  the  Antagonism  of  Nicotine  by 
Curarine.  Victor  H.  Veley  and  Augustus  D.  Waller  {Proc. 
physiol.  Soc,  1910,  xviii — xx,  xx — xxi ;  Proc.  Roy.  Sac,  1910,  B,  82, 
333 — 345). — The  relative  values  of  the  organic  acids  are  of  a  higher 
order  as  determined  by  the  muscle  method  than  by  physico-chemical 
methods,  but  the  relative  position  of  the  acids  is  the  same  except  in 
the  case  of  oxalic  acid. 

The  toxic  power  of  nicotine  on  muscle  is  about  one-third  of  that  of 
quinine,  and  six  times  greater  than  that  of  curarine.  The  characteristic 
effect  of  nicotine  on  muscle  is  not  produced  by  pyridine,  picoline,  or 
piperidine,  and  these  substances  are  all  less  toxic  than  nicotine.  One 
molecule  of  curarine  overpowers  the  effect  of  100  of  nicotine. 

W.  D.  H. 

Muscle  Enzymes.  Fred  Ransom  (/.  Physiol.,  1910,  40,  1 — 16). 
— From  frozen  muscle  a  plasma  can  be  prepared  which  contains 
enzymes  capable  of  converting  dextrose  and  glycogen  into  lactic 
acid,  carbon  dioxide,  and  alcohol.  By  alcohol-ether  a  precipitate^ 
is  obtained  which  acts  in  the  same  way,  but  less  rapidly. 

W.  D.  H. 

The   Respiration    of   the    Tortoise    Heart  in   Relation    toj 
Functional  Activity.     Horace  M.  Vernon  {J.  Physiol.,  1910,  40,1 
295 — 316). — Oxygenated  Ringer's  solution  maintains  the  vitality  of] 
the  tortoise  heart  for  one  hundred  and  five  hours.     The  force  of  the] 
beat  and  the  output  of  carbon  dioxide  gradually  diminish,  but  the  latter 
rises  again  with  the  onset  of  putrefaction  in  portions  of  the  perfused] 
heart.     Tortoise  serum  and  0-1%  dextrose  do  not  improve  the  sustain- 
ing power  of  the  solution,  and  the  optimum  concentration  of  potassium] 
chloride  is  0'02%.     Mercuric  chloride  does  not  directly  affect  cardiac] 
contractility,    but    sodium    chloride    and    formaldehyde  •do ;    heartaj 
poisoned  over  and  over  again  with  these  drugs  and  also  with  hydrogenf 
cyanide  and  sodium  hydrogen  sulphite  show  perfect  recover)'  on  once 
more  perfusing  with  Ringer's  fiuid.  W.  D.  H. 

The  Significance  of  Carbon  Dioxide  for  the  Heart  Beat.  E. 
Jerusalem  and  Ernest  H.  Starling  (/.  Physiol,  1910,  40,  279 — 294). 
— An  increase  in  the  carbon  dioxide  tension  of   the  blood  causes  a 
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slowing  and  a  relaxation  of  the  heart ;  with  high  percentages  this 
affects  the  systolic  more  than  the  diastolic  volume,  so  that  the 
veutricular  output  is  lessened  ;  with  moderate  tensions  the  output 
increases.  There  is  a  certain  optimum  tension  which  probably  rises 
with  fall  of  temperature  of  the  blood.  In  acapnia,  as  pointed  out  by 
Henderson,  the  output  is  therefore  minimal.  W.  D.  H. 

Action  of  Glucinum,  Lanthanum,  Yttrium,  and  Cerium  on 
the  Frog's  Heart.  George  Kalph  Mines  {J.  Physiol.,  1910,  40, 
327 — 346). — Glucinum  solutions  have  a  powerful  action  on  the 
frog's  heart ;  this  is  due  to  their  hydrolysis  and  consequent  acidity. 
Salts  of  lanthanum,  yttrium,  and  cerium  are  not  hydrolysed,  and 
produce  effects  similar  to  those  caused  by  acid  ;  they  are  antagonised  by 
alkali.  The  hydrogen  ion  is  more  effective  than  the  bi-valent  ion,  but 
less  so  than  the  ter-valent  metallic  ion  in  stopping  the  heart.  The 
electrical  charge  is  not  the  only  important  factor  in  the  action  of  bi- 
valent ions  (as  is  seen  by  the  quite  different  actions  of  calcium  and 
magnesium) ;  it  is,  however,  of  overwhelming  importance  in  the  case 
of  ter-valent  ions.  W.  D.  H. 

Exhalation  of  Drugs  by  the  Lungs.  Arthur  K.  Cushny  {J. 
Physiol.,  1910,  40,  17 — 27). — The  exhalation  of  volatile  substances 
(alcohol,  acetone,  anajsthetics,  etc.)  from  the  lungs  is  exactly  analogous 
to  their  evaporation  from  water,  the  pulmonary  cells  being  passive. 
The  less  the  solubility  in,  and  the  more  distant  the  affinity  of  a 
substance  for,  water,  the  larger  is  the  amount  exhaled.       W.  D.  H. 

Fatty  Acid  Metabolism  in  the  Liver,  I.  V.  H.  Mottkam 
(J.  Physiol,  1910,  40,  122— 134).— A  method  for  the  estimation  of 
fatty  acid  requiring  only  10  grams  of  liver  is  described  in  detail.  It 
srives  concordant  results,  which  are  higher  than  those  obtained  by 
Rosenfeld's  method.  In  antiseptic  and  anaiiiobic  autolysis,  little  or 
no  alteration  in  the  fatty  acids  of  the  liver  was  found  either  in  amount 
or  in  the  direction  of  desaturation.  W.  D.  H. 

Absorption  of  Sugar  in  the  Kidneys.  M.  Nisui  {Arch.  exp. 
Path.  Pharm.,  1910,  62,  329— 340).— In  the  kidneys  of  rabbits  and 
dogs,  sugar  is  only  present  in  the  cortex ;  in  hyperglycajmia  this  is 
increased.  In  glycosuria  produced  by  diuretiu  and  adrenaline,  sugar 
is  increased  in  tbe  kidney,  especially  in  the  cortex,  and  it  also  occurs 
in  the  medullary  region.  In  pbloridzin  diabetes  the  kidney  contains 
leas  sugar  than  in  other  cases  of  glycosuria,  and  there  is  less  in  the 
cortex  than  in  the  medulla.  In  adrenaline  hyperglycajmia  without 
glycosuria,  and  sometimes  in  normal  animals,  a  fluid  which  contains 
sugar  can  be  forced  out  of  the  renal  tubules  by  strong  pressure. 
Rabbits'  kidneys  contain  normally  no  glycogen,  in  hyperglycajmia 
without  glycosuria  a  trace,  and  even  in  glycosuria  a  (juite  small 
amount.  These  results  are  interpreted  as  indicating  that  sugar  is 
normally  excreted  in  the  glomeruli  and  absorbed  in  the  tubules. 

W.  D.  H. 
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The  Internal  Secretion  of  the  Thyroid.  Anton  J.  Carlson 
and  A.  Woelfel  {Amer.  J.  Physiol.,  1910,  26,  32 — 67). — The  lymph 
production  of  the  normal  thyroid  is  slight,  but  is  increased  when  the 
gland  is  hypertrophied,  or  is  the  seat  of  a  tumour.  There  is  no  relation 
between  the  amount  of  lymph  and  the  iodine  contained  in  the  organ. 
The  lymph,  except  that  it  contains  fewer  lymphocytes,  has  the 
characters  of  ordinary  neck  lymph.  It  contains  no  iodine,  and  Hunt's 
acetonitrile  test  gives  negative  results.  The  amount  of  iodine  in  dog's 
thyroid  is  very  variable,  and  may  be  absent.  The  internal  secretion 
of  the  thyroid  and  parathyroid  probably  enters  the  blood  rather  than 
the  lymph.  The  thyroid  may  assume  parathyroid  structure  and  vice 
versa ;  both  organs  may  perform  their  functions  when  both  colloid  and 
iodine  are  absent.  W.  D.  H. 

The  Fat-splitting  and  Oxidising  Ferments  of  the  Thyroid 
Glands  and  the  Influence  of  the  Latter  on  Lipolytic  and  Oxida- 
tive Processes  in  the  Blood.  A.  J.  Juschtschenko  {Biochem. 
Zeitsch.,  1910,  25,  49 — 78). — The  lipolytic  capacity  of  the  thyroid 
glands  is  equal  to  that  of  the  spleen  and  testicles,  and  inferior  only  to 
that  of  the  liver  and  pancreas.  The  lipase  acts  chiefly  on  the  butyrins, 
and  to  a  less  degree  on  natural  fats.  The  thyroids  of  carnivora  are 
more  active  in  this  respect  than  those  of  herbivora.  On  drying  at  a 
low  temperature,  the  glands  only  lose  to  a  slight  extent  their  activity. 
The  ferment  is  only  extracted  to  a  small  extent  by  glycerol,  but  readily 
by  water  ;  it  is  destroyed  on  boiling.  The  removal  of  the  thyroids  in 
dogs  causes  a  diminished  lipolytic  power  of  the  serum,  whereas  hyper- 
thyroidism increases  it.  The  thyroids  also  contain  a  catalase,  as  do 
the  red  blood-corpuscles.  The  influence  of  thyroidectomy  on  the 
catalase  content  of  the  latter  was  investigated.  In  rabbits  there  was 
first  an  increase  of  oxidative  energy,  and  then  a  diminution  until  the 
normal  was  attained.  In  dogs  a  decrease  of  oxidative  energy  was 
observed.  No  definite  conclusions  could  be  drawn  as  to  the  result  of 
hyperthyroidism  on  this  factor.  S.  B.  S. 

The  EjBfect  of  Thyroidectomy  on  the  Development  of  Active 
Immunity  in  Rabbits.  C.  A.  Fjeldstad  {Amer.  J.  Physiol.,  1910, 
26,  72 — 76). — Thyroidectomy  in  rabbits  does  not  during  the  first 
month  affect  the  formation  of  immune  substances.  W.  D.  II. 

Action  of  Extracts  of  the  Anterior  Lobe  of  the  Pituitary  i 
on  Blood- Pressure.  Walter  W.  Hamburger  {Amer.  J.  Physiol., 
1910,26,178 — 180). — Extracts  of  the  anterior  lobe  of  the  pituitary 
cause  lowering  of  the  blood-pressure.  The  active  substance  is  soluble 
in  alcohol,  glycerol,  and  salt  solutions,  but  insoluble  in  ether. 
Previous  treatment  of  the  material  with  chloroform  to  prevent- 
putrefaction  inhibits  the  effect.  W.  D.  H. 

The    Relationship    of   Aqueous    Extracts    which    contain 
Nuclein    Enzymes   to    the  Physiological   Phenomena  in    the 
Living  Organisms.     Walter  Jones  {Zeitsch.  physiol.  Chem.,   1910,1 
66,   383 — 388). — A  discussion   of   the  results  obtMined  by  the  author] 
and  by  others  in  relation  to  the  question  mentioned  in  the  title. 

W.  D.  H. 
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Pigment  Formation.  Cakl  Neuberg  [Zeitsch.  KrehsforscMtng, 
1909,  8,  Heft  2). — The  origin  of  melanin,  the  black  pigment  of 
melanotic  sarcoma,  is  still  unknown  ;  the  presence  or  absence  of  iron  is 
of  small  importance  in  its  possible  relationship  to  haemoglobin,  and  in 
the  absence  of  any  guarantee  of  purity,  the  decomposition  products 
stated  to  be  obtained  from  it  do  not  assist  the  solution  of  the  problem. 
From  a  melanotic  sarcoma  of  the  adrenal  body,  an  extract  was 
obtained  which  contains  an  enzyme  that  coloured  adrenaline  and 
/>hydroxyphenylethylamine  black,  but  had  no  effect  on  tyrosine  ; 
whether  the  pigment  formed  was  the  same  as  the  natural  one  is  quite 
uncertain.  In  other  cases  no  active  extract  was  obtained,  and  in  one 
case  recorded  by  Alberg  {J.  Med.  Research,  16,  117),  the  extract  acted 
on  catechol,  but  hardly  at  all  on  tyrosine.  The  main  pigment,  how- 
ever, treated  of  in  the  present  research  is  the  black  pigment  of  the 
Sepia.  If  the  cleaned  ink-bags  of  these  animals  are  extracted  with 
sea-water,  in  some  few  cases  the  extract  colours  adrenaline  blackish- 
brown  ;  in  the  majority  of  cases  the  extract  has  no  such  action. 

Twelve  grams  of  adrenaline  were  subjected  to  the  action  of  an 
active  extract,  and  1*25  grams  of  a  black  precipitate  were  obtained, 
which  contained  C  60'64,  H  5"2,  N  7*07,  and  ash  0"32°o;  the  presence 
of  iron  in  the  ash  indicates  how  easily  small  amounts  of  this  metal 
may  creep  in  as  an  impurity.  The  extract  had  no  action  on  a  large 
number  of  organic  substances  ;  tryptophan  alone  yielded  a  similar  but 
probably  not  identical  product.  Analysis  of  sepia-melanin  itself 
yielded  analytical  figures  very  close  to  those  given  by  Nencki  and 
Sieber ;  some  attempts  were  made  to  examine  the  action  on  it  of  nitric 
acid  and  other  reagents,  but  although  a  nitro-derivative  was  obtained, 
no  great  stress  is  laid  on  this  preliminary  work.  W.  D.  H. 

The  Ferments  of  Milk.  Julius  Meyer  (Arbeiten  aus  detn. 
Kaiserl.  Gesundheitsamt,  1910,  34,  115 — 121,  Reprint). — The  author 
criticises  an  investigation  on  the  Storch  reaction  of  milk  by  Bordas 
and  Touplain  (Abstr.,  1909,  ii.  505)  (blue  colour  said  to  be  produced 
by  the  catalase  of  unboiled  milk  when  treated  with  hydrogen  peroxide 
and  the  hydrochloride  of  7>-phenylenediamine),  who  believe  that  the 
reaction  is  due  to  the  calcium  caseinogen  compound,  which  is  pre- 
cipitated, according  to  Duclaux,  on  boiling.  The  author  shows  that 
the  Storch  reaction  does  not  occur  (except  after  a  long  interval)  in 
either  the  cream  or  the  skimmed  milk  if  the  latter  has  been  heated. 
Caseinogen,  prepared  by  various  methods,  both  from  heated  and  un- 
heated  milk,  was  also  incapable  of  yielding  the  Storch  reaction.  Milk- 
serum  gave  also  a  negative  result.  The  author  shows  also  that  the 
property  of  decomposing  hydrogen  peroxide  is  not  identical  with  that 
of  yielding  the  Storch  reaction,  and  draws  the  conclusion  that  there  is 
no  reason  to  disbelieve  that  the  latter  is  due  to  a  catalase. 

S.  B.  S. 

Coagulation  of  Fresh  Milk  by  the  Ferments  of  Boiled 
Milk.  C.  ClERBKK  (Compt.  rend.,  1910,  160,  1202— 1204).— Experi- 
uicnt.s  on  the  time  required  by  dilTerent  ferments  to  coagulate  milk 
after  it  has  been  heated  for  a  definite  time  at  different  temperatures 
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(72 — 100°)  show  that  there  is  a  definite  relationship  between  the 
presence  of  the  globulins  and  albumins  and  the  resistance  of  the  milk 
to  coagulation.  The  proteins  are  not  strictly  speaking  anti-ferments, 
but  appear  to  exercise  a  direct  action  on  casein,  protecting  it  from 
attack  by  the  enzymes.  W.  O.  W. 

Isolation  of  Erythrodextrin  from  the  Urine  of  a  Dog. 
Yashiro  Kotake  {Zeitsch.  phTjsiol.  Chem.,  1910,  65,  414 — 416). — A 
dextrin-like  substance  in  human  urine  has  been  described  in  two  cases. 
The  present  observations  on  a  dog  gave  the  unique  result  of  the 
presence  of  erythrodextrin  in  its  urine.  The  dog  had  received  a 
dose  of  4  grams  of  hydroxyphenylglyoxylic  acid  by  the  mouth  ;  but  a 
few  months  later,  no  effect  was  produced  by  the  same  dose,  and  other 
dogs  also  gave  a  negative  result.  W.  D.  H. 

Pressor  Bases  in  Urine.  II.  "William  Bain  (Lancet,  1910,  1, 
1190 — 1193). — The  pressor  bases  which  are  pi'esent  in  the  urine  of 
normal  adults  can  be  most  readily  obtained  by  shaking  the  urine 
with  Fleming's  blood-charcoal  and  subsequently  extracting  the 
charcoal  with  suitable  reagents.  The  urine  of  growing  children 
contains  the  bases  in  minimal  amount.  In  two  adult  cases  the 
sul>8titution  of  a  milk  and  biscuit  diet  for  one  rich  in  meat  made 
little  or  no  difference  in  the  amount  of  pressor  bases  in  the  urine. 
This  suggests  that  they  are  formed  in  the  lower  intestine,  where  the 
growth  of  organisms  is  less  restricted,  owing  to  the  removal  of 
carbohydrates  by  absorption  higher  up.  Medicinal  doses  of  anti- 
septics by  the  mouth  made  no  appreciable  difference.  In  all  cases  of 
high  blood-pressure  the  bases  are  absent  or  nearly  so ;  this  probably 
means  that  they  are  retained  in  the  body.  There  seems  to  be  no 
direct  relationship  between  gout  per  ae  and  the  retention  of  the  bases. 
In  cases  where  the  urine  deposits  uric  acid  there  is  marked 
diminution  in  the  colloid  matter  of  the  urine ;  as  the  colloid  contains 
chondroitin  sulphuric  acid,  the  association  of  this  condition  with 
urate  deposition  in  cartilage  is  suggestive.  W.  D.  H. 

The  Excretion  of  Morphine  under  the  Influence  of  Intestinal 
Irritants.  Francis  H.  McCruddkn  {Arch.  exp.  Path.  I'harm.,  1910, 
62,  374 — 379). — Experiments  on  dogs  show  that  after  subcutaneous 
administration  of  morphine,  the  faces  contain  much  more  of  the 
alkaloid  if  at  the  same  time  the  activity  of  the  intestine  is  increased 
by  appropriate  drugs.  W.  D.  H. 

Occurrence  of  ^Hydroxyphenyl-lactic  Acid  in  the  Urine  of 
Dogs  Suffering  from  Phosphorus  Poisoning.  Yashiro 
Kotake  {Zeitsch.  physiol.  Chem.,  1910,  65,  397 — 401). — See  this 
vol.,  i.,  384. 

Occurrence  of  ;>-Hydroxymandelic  Acid  in  the  Urine  in 
Cases  of  Acute  Yellow  Atrophy  of  the  Liver.  Alexandkk 
Ellingkr  and  Yashiro  Xotakk  {Zeitsch.  phi/siol.  Chern.,  1910,  65, 
402— 413).— See  this  vol.,  i.,  384. 
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The  Different  Action  of  Barium  Chloride  on  the  Frog's 
Heart  when  Applied.  Internally  and  Externally.  E.  Pollsson 
{Arch.  exp.  Path.  Ffi/irm.,  1910,  62,  365 — 373). — Internal  application 
of  l)arium  chloride  to  the  isolated  frog's  heart  produces  systolic 
stoppage,  whilst  if  it  is  applied  externally,  the  result  is  diastolic  pauses. 
This  is  analogous  to,  but  not  so  regular  and  constant  as,  what  has 
been  previously  described  for  substances  of  the  digitalis  group. 

W.  D.  H. 

Mixed  Narcosis  and  Combined  Narcosis.  "W.  Madelung 
{Arch.  exp.  Path.  Pharm.,  1910,  62,  409— 428).— The  total  effect  of  two 
indifferent  narcotics,  such  as  ether  and  chloroform,  is  not  the  arith- 
metical sum  of  the  two  actions.  If  non-narcotic  doses  of  morphine- 
scopolamine  are  given,  deep  narcosis  can  be  induced  with  comparatively 
small  amounts  of  a  volatile  antesthetic,  and  even  with  laughing  gas. 

W.  D.  H. 

Narcotics  and  Local  Anaesthetics.  Oscar  Gros  {Arch.  exp. 
Path.  Pharm.,  1910,  62,  380— 408).— Local  anresthetics  are  proto- 
plasmic poisons ;  their  action  on  muscle  is,  within  certain  limits, 
rever.sible.  Local  anaesthetics  are  probably  strong  narcotics.  Narcotics 
inhibit  the  irritability  of  motor  nerves  in  certain  concentrations,  and 
t  his  action  is  usually  reversible ;  these  concentrations  are  about  six 
times  greater  than  those  which  Overton  gives  for  their  narcotic 
action,  that  is,  the  central  nervous  system  is  about  six  times  moro 
sensitive  than  the  peripheral ;  sensory  nerves  are  in  this  relationship 
on  the  same  level  as  motor  nerves.  W.  D.  H. 

Action  of  an  Active  Principle  from  ApocjTieum.  H.  R. 
Dale  and  Patrick  P.  Laidlaw  {Heart,  1909,  1,  138— 165).— Crystal- 
line apocynin  (acetovanillone)  has  but  the  feeblest  physiological  action 
when  pure.  The  true  active  principle  is  a  crystalline,  non-glucosidal 
ubf.tance,  to  which  the  names  cynotoxin  and  a.T^ocynamarin  have  been 
.,'iven  by  previous  workers.  Its  action  in  all  respects  resembles  that 
'n  the  digitalis  series,  but  it  is  apparently  not  cumulative. 

W.  D.  H. 

Experimental  and  Clinical  Observations   on   Disturbances 

of  Sympathetic  Innervation   (Adrenaline-mydriasis)   and   on 

Intestinal   Glycosviria.     Emil  Zak   {Pjluger's   Archiv,    1910,    132, 

' -^7 — 174). — Adrenaline  produces  its  effects  by  acting  on  sympathetic 

iierve-endings,  and  among  other  effects  is  that  of  pupillary  dilatation. 

I'Oewi  showed  that  after  extirpation  of  the  pancreas,  adienaline   no 

i<>n<;»>r  causes  mydria.sis.     In  frogs,  dogs,  and  rabbits,  it  w.as  shown 

tn.ii    corrosion    of   the    intestinal    tract    by  alkali    causes    transitory 

'  uria,  and  also  Ix)ewi's  pupil  phenomenon  ;  this  is  also  transitory  ; 

-ion  of  the    large    intestine,   however,   produces    neither    effect. 

1  iie  effects  are  slight  in  rabbits.     In  the  present  research,  it  is  shown 

■  hat  the  two  phenomena  are  not  so  intimately  associated  as   Loewi 

-upjMjsed,  and  that  adrenaline  mydriasis  cannot  be  the  simple  result  of 

sympathetic  stimulation  ;   clinical  observations  on  man  are   recorded 

which  confirm  this  view.  W.  D.  H. 
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The  Action  of  Pure  Choline  on  Blood- Pressure.  Emil 
Abdkuhalden  and  Franz  Muller  {Zeitsch.  physiol.  Ghem.,  1910,  65, 
420— 430).— Mott  and  Halliburton  (Abstr.,  1899,  ii,  315,  781)  stated 
that  choline  produces  a  fall  of  arterial  blood  pressure  unless  atropine 
has  been  given  previously,  when  it  produces  a  rise.  Modrakowski 
(Abstr.,  1908,  ii,  974)  stated  that  pure  choline  always  raises  the 
pressure.  In  the  present  paper  the  original  statements  of  Mott  and 
Halliburton  are  confirmed.  The  typical  action  of  choline  is  a 
depressor  one  ;  any  pressor  effect  is  due  to  accidental  circumstances. 
Certain  points  in  relation  to  the  antagonism  of  choline  and  adrenaline 
(on  blood-pressure,  uterus,  iris,  etc.)  are  also  referred  to. 

W.  D.  H. 

Estimation  of  the  [Physiological]  Activity  of  Certain 
Members  of  the  Digitalin  Group.  Robert  Krailsheimer  {Arch, 
exp.  Path.  Pharm.,  1910,  62,  296— 304).— The  relative  activities  of 
these  substances  were  estimated  by  the  time  in  which  they  produced 
stoppage  of  the  frog's  heart.  Digitoxin,  strophanthin,  and  antiarin 
are  about  equal.  Oleandrin  and  erythrophlein  are  less  toxic,  and 
digitalein  and  digitalin  least  so.  Four  milligrams  of  digitaleiu 
correspond  with  three  of  digitalin  and  0*1  of  digitoxin.       W.  D.  H. 

• 

The  Behaviour  of  Phloridzin  after  Extirpation  of  the 
Kidneys.  Erich  Leschke  {Pfluger^s  Archiv,  1910,  132,  319 — 337). 
— After  intravenous  injection  of  1  gram  of  phloridzin  in  nephrecto- 
mised  rabbits,  it  can  be  detected  subsequently  in  the  blood.  After 
subcutaneous  injection  in  similar  animals,  absorption  of  the  drug  is 
so  slow  that  hours  afterwards  phloridzin  can  be  found  at  the  seat  of 
injection.  That  which  is  absorbed  is  so  greatly  diluted  that  large 
amounts  of  blood  or  organ  extracts  must  be  employed  to  detect  it. 
These  results  are  at  variance  with  those  of  Glaessner  and  Pick. 
Phloridzin  is  very  toxic  to  rabbits ;  under  1  gram  is  often  fatal 
from  cardiac  failure ;  there  are  also  poisonous  effects  on  the  central 
nervous  system  (contraction  of  pupil,  convulsions,  cessation,  following 
an  exaggeration,  of  the  breathing).  W.  D.  H. 

The  Mechanism  of  the  Depressor  Action  of  Dog's  Urine, 
with  some  Observations  on  the  Antagonistic  Action  of 
Adrenaline.  Richard  M.  Pearce  and  Arthur  B.  Eisenbrey 
{Amer,  J.  Physiol.,  1910,  26,  26 — 31). — Intravenous  injection  of 
dog's  uz'ine  causes  an  abrupt  but  transient  lowering  of  arterial 
pressui'e.  This  is  antagonised  by  adrenaline  and  by  barium.  Possibly 
the  depressor  substance,  previous  to  elimination,  plays  a  part  in 
regulating  the  action  of  adrenaline.  It  nerve-endings  are  paralysed 
by  «;[Jocodeine,  neither  urine  or  adrenaline  produces  their  effects; 
both   substances    act    on   the    sympathetic    nerve-endings. 

W.  D.  H. 
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Koch's  Bacilli.  Medium  Containing  Glycerophosphates, 
Maximum  Proportion  of  Iron  and  Manganese.  G.  Baudran 
{Compt.  rend.,  1910,  150,  1200— 1202).— Analysis  of  the  ash  of 
tubercle  bacilli  and  of  the  bouillon  in  which  they  are  cultivated  led 
to  the  preparation  of  a  Hquid  having  the  following  composition,  and 
which  has  been  found  to  give  excellent  results  as  a  culture  medium  : 
sodium  citrate  4  grams,  glycerol  50  grams,  Byla's  albumose  10  grams, 
the  following  glycerophosphates,  sodium  224  grams,  potassium  0"6 
gram,  calcium  1*2  grams,  magnesium  1'76  grams,  water  1  litre.  The 
'^^nlution  is  sterilised  at  100°. 

The  maximum  proportion  of  manganese  admissible  is  3  grams,  of 
iron  3*10  grams,  both  being  present  as  glycerophosphates.  The 
latter  corresponds  with  the  amount  of  iron  in  1  litre  of  blood. 

w.  o.  w. 

Fermentation  of  Tyrosine.  F.  Traktta-Mosca  (Gazzetta,  1910, 
40,  i,  86 — 102). — The  author  has  isolated  from  horse-dung  a  bacillus 
which  is  able  to  grow  in  a  nutritive  liquid  containing  only  mineral 
salts  and  tyrosine,  and  to  decompose  the  latter,  giving,  first,  hydro- 
/j-coumaric  acid,  and  later,  benzoic  acid  and  benzene.  The  decom- 
position is  apparently  a  gradual  one,  consisting  successively  of  de- 
amidation,  oxidation,  reduction,  and  de-carboxylation.  Estimation 
of  the  carbon  dioxide  developed  during  the  fermentation  of  the 
tyrosine  shows  that  decomposition  of  the  latter  proceeds  until  the 
nucleus  is  completely  destroyed,  the  final  products  doubtless  consist- 
ing of  carbon  dioxide,  water,  and  ammonia.  The  organism  also  grows 
^vell  in  a  solution  containing,  as  sole  organic  constituent,  hydro-^- 
coumaric,  />-hydroxybenzoic,  or  benzoic  acid,  but  does  not  develop 
in  a  liquid  containing  only  mineral  acids  and  o-  or  r»-hydroxybenzoic 
acid.  The  cultural  and  morphological  characters  of  the  bacillus  are 
described.  T.  H.  P. 

♦  Biology  and  Chemistry  of  Nitroso-Bacteria.  Geobge  E.  Gage 
{Cenlr.  Jiakt.  Par.,  1910,  ii,  27,  7— 48).— The  weakest  strains  of 
Paeudoinonas  radicicola  can  be  made  capable  of  fixing  considerable 
Amounts  of  nitrogen  by  constantly  growing  on  non-nitrogenous  media. 
As  regards  the  utilisation  of  sugar,  it  was  found  that  maltose  gives  the 
^>««t  results ;  with  carbohydrates  containing  less  than  five  carbon  atoms, 
'm  is  not  produced. 

In  old  cultures,  especially  on  solid  media,  PsettdonioiMS  radicicola 

•  '•velops  a  membrane  which  appears  cell-like  in  structure,  but  does 

not  give  cellulose  and  starch  reactions.     When  inoculated  from  such 

!  cultures  into  artificial  culture  solutions  it  may  be  capable  of  producing 

!*rable  amounts  of  nitrites  and  nitrates.     There  is,  at  present,  no 

nee  that  nitrates  are  produced  without  nitrite  production. 

N.  H.  J.  M. 
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Soil  Bacteriology.  Adam  Dzferzbicki  {Bull.  Acad.  Sci.  Cracow, 
1910,  B,  21 — 66). — The  author  emphasises  the  necessity  for  making  a 
chemical  study  of  the  soil  simultaneously  with  bacteriological  investi- 
gations. Kemy's  method  only  gives  useful  and  consistent  results  when 
the  chemical  composition  of  the  solution  is  such  that  it  is  practically 
unaffected  by  the  addition  of  the  soil  used  for  inoculation.  Nitrogen 
fixation  is  considerably  influenced  by  the  amount  of  available  mineral 
matter  present;  any  lack  of  available  calcium  and  potassium  compounds 
and  of  phosphates  is  distinctly  unfavourable.  Humus  is  also  desirable  ; 
hence  in  making  up  a  culture  solution  for  investigating  nitrogen 
fixation  some  sodium  humate  should  be  added,  as  well  as  the  usual 
mannitol  and  mineral  substances.  Potassium  phosphate  is  better  than 
a  mixture  of  monocalcium  phosphate  and  potassium  chloride. 

E.  J.  R. 

Relation  of  Methylpentosans  to  Pentosans  in  Some  Kinds 
of  Seeds.  Guido  Borghesani  (J.  Landw.,  1910,  58,  77 — 79). — The 
amounts  of  methylpentosans  and  pentosans  were  estimated  in  (1)  five 
varieties  of  Soja  beans,  and  (2)  four  varieties  of  maize.  The  average 
amounts  were  as  follows :  Methylpentosans  (1)  0-48 ;  (2)  0-46%. 
Pentosans  (1)  2-98;  (2)  2-47%.  K  H.  J.  M. 

A  Peculiar  Type  of  Plant  Respiration.  S.  Kostytschew 
{Zeitsch.  physiol.  Cliem.,  1910,  65,  350—382). — As  a  rule,  fermentable 
carbohydrates  alone  are  broken  down  during  respiration ;  even  where 
fats  serve  as  the  respiratory  material  they  are  probably  first  converted 
into  sugar.  In  absence  of  air,  the  sugars  do  not  oxidise,  but  are  con- 
verted into  carbon  dioxide  and  alcohol,  which  may  be  regarded  as  the  i 
general  products  of  anaerobic  respiration. 

The  author  finds  that  a  mushroom,  Psalliota  compestris,  sho"v 
exceptional  behaviour,  as  probably  do  other  Hymenomycetes  cou^ 
taining  no  soluble  carbohydrates.  No  alcohol  is  formed,  but  caiboi 
dioxide  is  evolved.  MUntz's  observation  that  hydrogen  and  alcohol  ai 
both  formed  was  not  confirmed.  A  number  of  experiments  were  mad^ 
with  the  pressed  juice  of  the  mushroom,  indicating  that  oxygen  is 
readily  absorbed,  and  also  that  carbon  dioxide  is  readily  evolved  ;  th« 
latter  process  is  not  enzymic,  since  it  is  not  inhibited  by  boiling  th< 
solution  or  by  addition  of  lime-water,  which  precipitates  the  proteinsJ 
The  author  applies  Bach  and  Engler's  autoxidation  hypotheses,  anfl 
considers  that  they  explain  the  facts.  E.  J.  R. 

Action  of  Useful  and  Injurious  Stimulants  on  thi 
Respiration  of  Plants.  N.  N.  Ivanoff  {Bull.  Acad.  aSci.  Si 
Pelersbourg,  1910,  [vi],  571 — 581.  Compare  this  vol.,  ii,  438j 
Palladin,  this  vol.,  ii,  438).— The  results  of  experiments  oB 
etiolated  bean  twigs  and  wheat  embryos  show  that  the  actions  of 
poisons  on  the  respiration  of  living  and  dead  plants  may  be  divided 
into  three  classes:  (1)  The  living  plants  are  stimulated  and  the  dead 
ones  oppressed,  or  else  the  two  behave  similarly ;  (2)  the  living  objects 
are  not  at  all  or  but  slightly  oppressed,  the  dead  ones  being  oppressed 
to  a  considerably  greater  extent ;  (3)  both  the  living  and  dead  plants 
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are  either  equally  oppressed  or  else  indifferent.     The  respiration  was 
measured  by  means  of  the  volume  of  carbon  dioxide  evolved. 

T.  H.  P. 

Osmotic  Pressure  in  Plants.  Thermo-electric  Method  of 
Determining  Freezing  Points.  Henry  H.  Dixon  and  W.  R. 
Gelston  Atkins  {Set.  Proc.  Roy.  Dublin  Soc.,  1910,  12,  275 — 311). — 
Osmotic  pressures  vary  witli  the  species  and  individual.  Leaves  of 
the  same  individual,  under  similar  conditions,  have  the  same  osmotic 
pressure,  whilst  under  varying  conditions  considerable  variations  are 
found,  due  probably  to  fluctuations  in  the  carbohydrate-contents  of 
the  cells.  Assimilation  results  in  a  rise  in  the  osmotic  pressure  and 
in  the  mean  mol.  wt.  of  the  solutes.  Similar  results,  but  less 
marked,  are  seen  when  detached  leaves  are  stored  in  the  dark.  These 
changes  are  attributed  largely  to  the  hydrolysis  of  sucrose  and 
starch. 

The  osmotic  pressure  of  leaves  attached  to  a  plant  may  be 
considerably  reduced  by  shielding  from  light. 

The  greatest  depression  of  freezing  point  was  shown  by  the  sap  of 
St/ririga  vulgaris  ( -  2-234°,  corresponding  with  an  osmotic  pressure 
of  26*87  atmospheres) ;  the  smallest  depression  was  in  the  sap  of 
Chamaerops  humilis  (- 0*315°,  equivalent  to  an  osmotic  pressure  of 
3'79  atmospheres). 

In  summer,  when  the  leaf  cells  of  Syringa  contain  greater  amounts 
of  sugars,  pressures  from  30  to  40  atmospheres  are  not  improbable. 

N.  H.  J.  M. 

Position  at  which  the  Nitrogen  of  Nitrates  is  Utilised  in 
Plants.  Camillo  Acqua  {Atti  R.  Accad.  Lincei,  1910,  [v],  19, 
1,  339 — 344). — When  ordinary  wheat  is  treated  with  a  solution  of  a 
radioactive  salt,  such  as  uranyl  nitrate,  examination  of  the  corns  by 
the  electroscopic  method  reveals  an  accumulation  of  active  material  in 
the  root-apices,  whilst  microscopic  examination  of  the  tissues  shows 
the  formation  of  an  insoluble,  yellow  deposit  of  uranic  oxide  (?) :  tirstly 
in  the  dermatogen  near  to  the  apex,  and,  on  prolonged  culture,  in  the 
adjacent  lower  layers  of  tissue.  As  this  deposit  is  formed  by  uranyl 
nitrate  and  scarcely  at  all  by  other  uranium  salts,  the  author  regards 
the  phenomenon  as  due  to  the  decomposition  of  the  nitrate  with 
utilisation  of  the  nitrogen  by  the  plant,  and  conse^iuent  deposition  of 
the  oxide.  Uranium  having  an  injurious  action  on  plants,  the  author 
has  carried  out  preliminary  experiments  on  the  action  of  manganous 
j  nitrate  solutions  on  wheat  and  the  ordinary  bean.  The  results  are  similar 
I  to  those  given  by  the  uranyl  salt,  an  insoluble,  black  deposit  being 
;  formed.  With  manganous  chloride  and  sulphate,  no  deposits  were 
"''■nined.  'X\  H.  P. 

Absorption  of  Barium  by  Plants.     H.  Colin  and  J.  de  Hufz 
Wompt.  reiui.,  1910,  160,  1074— 1076).— E.xperiments  on  the  cultiva- 
tion  of    peas    in   dilute    solutions    of    barium    nitrate   and    chloride 
'0-0125%)  indicate  that  the  plants,  especially  the  roots,  are  capable  of 
orbing  appreciable  amounts  of  barium.     The  metal  appears  to  bo 
\oviii.  VOL.  ii.  37 
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localised,  and  its  distribution  to  correspond  with  certain  granulations 
in  the  pericycle.  W.  O.  W. 

Variation  in  the  Amount  of  Sparteine  in  Common  Broom. 
Jacques  Chevalier  (Com;:>«.  rend.,  1910,  150, 1068 — 1069). — Sparteine 
is  produced  more  rapidly  during  the  early  life  of  the  plant  than 
during  the  flowering  season,  or  after  this  period.  The  seeds  at 
maturity  contain  1*1%  of  the  alkaloid.  W.  0.  W, 

Constituents  of  Cauliflower.  Roman  Dmochowski  and  Bernhard 
ToLLENS  {J.  Landw.,  1910,  58,  27 — 31). — The  composition  of  (1)  the 
flower,  and  (2)  the  stalk,  was  found  to  be  as  follows  : 


Crude 

Crude 

Mcthyl- 

N-free 

Crude 

Water. 

protein. 

fat. 

Cellulose. 

Pento.fan. 

pentosan. 

extract.  * 

ash. 

1. 

90-84 

2-95 

0-25 

1-05 

0-87 

0-26 

2-78 

100 

2. 

90-84 

2-11 

0-15 

1-50 

1-15 

0-27 

2-81 

1-17 

*  Exc'uding  pentosan  and  methylpentosan. 

Dextrose  and  laevulose  were  found  to  be  present,  but  not  sucrose. 

N.  H.  J.  M. 

The  Fruit  of  Cornacea  stolonifera.  Jay  Duncan  (Ghem.  News, 
1910,  101,  217— 218).— The  dry  berries  contain  3%  of  ash,  11-5%  of 
a  substance  resembling  dextrin,  about  38%  of  sugars,  and  3*5%  of  fixed 
oil.  The  sugars  present  include  dextrose  and  maltose.  Tartaric, 
oxalic,  or  citric  acid  could  not  be  detected.  T.  A.  H. 

Presence  of  Betaine  in  the  Tubers  of  Helianthus  tuberosus. 
ERNfcT  ScHULZE  {ZeitscJi.  physiol.  Ckem.,  1910,  65,  293— 294).— By 
means  of  the  method  of  separation  described  in  a  former  paper  (Abstr., 
1909,  ii,  605),  the  author  has  shown  the  presence  of  betaine  in  the 
tubers  of  this  plant.  From  25  kilos,  of  the  tubers,  2  grams  of  betaine 
hydrochloride  could  be  obtained.  The  substance  was  identified  by 
means  of  a  number  of  derivatives.  R.  V.  S. 

Presence  of  Hydrocyanic  Acid  in  the  Order  Thalictrum. 
Leopold  van  Itallie  (Pharm.  Weekhlad,  1910,  47,  442 — 448  ;  Arch. 
Pharm..,  1910,  248,  251—256.  Compare  Absor.,  1905,  ii,  852).— An 
investigation  of  the  amount  of  hydrocyanic  acid  present  in  plants  of 
the  Thalictrum  order  at  various  periods  of  the  year.  The  seeds  of 
Thalictrum  aquilegi/olium  and  1\  angustifolium  alone  contain 
hydrocyanic  acid.  A.  J.  W. 

Mineralogical  Significance  of  Vegetation  Experiments. 
J.  Samoiloff  {Centr.  Min.,  1910,  257 — 262). — Powdered  minerals  in 
a  fresh,  unweathered  condition  were  added  to  soils  or  other  media 
which  had  been  deprived  of  certain  elements  necessary  for  the  growth 
of  plants.  As  shown  by  the  rates  of  growth  in  such  experiments, 
it  is  evident  that  inorganic  nourishmeut  can  be  extracted  more  easily 
from  some  minerals  than  from  others.  It  is  therefore  sugge.<<ted  that 
this  method  of  investigation,  like  that  given  by  the  study  of  weather- 
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ing  products,  may  throw  some  light  on  the  chemical  constitution  of 
minerals,  and  especially  in  the  case  of  dimorphous  minerals,  such  as 
calcite  and  aragonite,  and  orthoclase  and  microcline. 

Wheat,  vetch,  etc.,  were  grown  in  quartz-sand  together  with  (I) 
orthoclase  (from  St.  Gottard  and  from  Mursinka),  and  (2)  microcline, 
with  practically  the  same  results  for  both  minerals,  although  a  more 
profuse  growth  was  obtained  with  sanidine,  Apophyllite  and  leucite 
produced  about  the  same  result  as  orthoclase,  but  phillipsite  gave  a 
greater  profusion  of  growth,  indicating  that  potassium  can  be  more 
easily  extracted  from  this  zeolitic  mineral. 

Of  lower  organisms,  cultures  of  AspergUlus  niger  were  found  to 
thrive  better  on  mica  (muscovite  and  biotite)  than  on  felspar  (ortho- 
clase and  microcline).  L,  J.  S. 

Function  of  Micas  in  Arable  Soils.  Bieler-Chatelan  {Compt. 
rend.,  1910,  150,  1132  — 1135).  —  Experiments  on  pot  culture  with 
artificial  soils  have  shown  that  the  roots  of  some  plants  are  capable  of 
assimilating  the  potassium  of  insoluble  silicates,  such  as  white  mica, 
and  con.>^equently  the  presence  of  these  uiineials  in  soils  is  not  without 
advantage.  The  suggestion  is  put  forward  that  mici,  with  apatite 
and  tourmaline,  may  be  the  principal  source  of  the  fluorine  found  in 
plants.  W.  0.  W. 

Nature  of  the  Colour  of  Black  Cotton  Soils  [in  India].  H.  E. 
Annett  {Mem.  Dept.  Agric.  India,  1910,  1,  185— 203).— The  dark 
colour  of  the  black  cotton  soil  of  India,  which  covers  an  ai-ea  of  quite 
200,000  square  miles,  was  generally  supposed  to  be  due  to  organic 
matter.  It  was  shown  by  Leather,  however,  that  the  soil  does  not 
contain  high  amounts  of  organic  matter,  and  that  when  this  is 
destroyed  by  sulphuric  acid  the  residue  was  still  black ;  and  the  con- 
clusion was  drawn  that  the  dark  colour  is  due  to  the  presence  of  a 
black  mineral.  This  view  is  now  shown  to  be  substantially  correct, 
although  the  colour  is  in  part  attributed  to  organic  matter. 

The  black  mineral,  which  is  magnetic,  forms  lustrous  crystals,  D  about 
5-7.  A  sample,  freed  as  far  as  possible  from  earthy  matter,  was  found 
to  contain  :  MgO,  332  ;  FogOg,  7324,  and  TiO^,  1807.     N.  H.  J.  M. 

Nitrogen  Economy  of  Arable  Soils.  Theodor  Pfeiffer, 
August  Guttmann,  and  F.  Thiel  {Mitt,  landw.  Inst.  kgl.  Univ.  Breslau, 
1910,  5,  657 — 713). — Numerous  pot  experiments  were  made  to  ascer- 
tain the  amounts  of  nitrogen  fixed  by  soil,  in  its  natural  sta'e,  after 
fallow,  oats,  and  mustard  respectively ;  in  the  same  soil  sterilised  by 
heating  in  steam  under  3  atmospheres  pressure ;  in  the  soil  treated 
with  carbon  disulphide,  and  in  soil  to  which  sugar  was  added.  The 
experiments  were  made  in  pots  holding  13  kilos,  of  loam.  Tiie 
amounts  of  produce  obtained  in  the  different  series,  and  the  nitrogen  in 
crops  and  soil  were  determined. 

The  results  invariably  showed  gains  of  nitrogen  from  0'778  to 
r275  grams,  the  average  gain  being  1-034  grams  per  13  kilos,  of  soil 
(compare  Joulie,  Ann.  Agron.,  1886,  12,  5,  and  Berthelot,  Abstr  ,  1887, 
395).     The  greatest  gain   affer  fallow  was   in  the  soil  treated   with 
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carbon  disulphide  (1"275  grams),  then  in  the  steamed  soil  ( 1*031  grams), 
and  iu  the  natural  soil  the  gain  was  0*901  gram.  The  nitrogen 
in  the  produce  was  liighest  in  the  steamed  soil  ;  carbon  disulphide  had 
very  little  effect,  whilst  addition  of  sugar  reduced  the  amount  of 
nitrogen  taken  up  by  the  plants,  although  the  soil  showed  a  distinct 
gain.  The  total  gain  (in  soil  and  crop)  was  practically  the  same  with 
sugar  as  without  it.  The  soil  in  its  natural  condition  (without  carbon 
disulphide  or  sugar)  showed  gains  of  nitrogen  in  addition  to  the 
nitrogen  of  the  crops. 

Sand  culture  experiments  with  soil  algae  showed  that  with  luxuriant 
growth  the  gain  of  nitrogen  was  only  slight.  N.  H.  J.  M. 

Fixation  of  Nitrogen  in  the  Soil  with  the  Help  of  Cellulose 
as  Source  of  Energy.  Alfred  Koch  {Centr.  Bakt.  Par.,  1910, 
ii,  27,  1 — 7.  Compare  Pringsheim,  this  vol.,  ii,  230). — Soil  to  which 
paper  (0*33%)  was  added  was  found  to  be  quite  free  from  nitrates 
about  nine  months  later.  Subsequently,  after  the  paper  had  dis- 
appeared, nitrates  were  again  found  to  be  present.  Experiments  with 
buckwheat  and  mangolds  grown  in  soil  mixed  with  sand,  both  without 
and  with  paper,  showed  enormous  reductions  in  the  amount  of  produce 
when  paper  was  present,  due,  no  doubt,  in  part  to  the  destruction  of 
nitrates. 

Further  experiments  are  described  in  which  liquid  cultures  containing 
paper  (12  grams)  were  inoculated  from  soil,  from  vegetable  refuse,  and 
from  dung,  and  then  covered  with  soil.  After  six  months,  it  was  found 
that  with  soil  bacteria  alone  only  1-2  grams  of^cellulose  was  destroyed  ; 
with  bacteria  from  vegetable  matter  and  from  dung,  the  amounts  of 
cellulose  destroyed  were  3*85  and  10*35  grams  respectively.  The 
amounts  of  nitrogen  fixed,  coincident  with  the  destruction  of  cellulose, 
were  9*04,  13*68,  and  102*2  mg. 

The  divergent  results  obtained  with  cellulose  would  thus  seem  to  be 
due  to  different  cellulose  organisms.  The  beneficial  action  of  farm- 
yard manure  is  probably  largely  due  to  the  introduction  of  cellulose 
bacteria  favourable  to  nitrogen-fixing  organisms  ;  and  the  increased 
effect  of  green  manure  by  the  addition  of  farmyard  manure  is  to  be 
attributed  to  the  action  of  organisms  introduced  with  the  latter  on 
the  cellulose  of  the  green  manure,  rather  than  to  any  increased 
decomposition  of  nitrogenous  matters.  N,  H,  J.  M, 

Denitriflcation  and  Accumulation  of  Nitrogen  in  Soils. 
Fkancis  S.  Mark  (Mitt,  landw.  Inst.  kyl.  Univ.  Breslau,  1910,  5, 
639 — 656). — Experiments  are  described  in  which  a  loam  soil  (3  kilos, 
per  pot)  to  which  straw  (0*5%)  and  sucrose  (2  and  8%)  respectively 
were  added,  in  some  cases  with  further  addition  of  sodium  nitrate 
(0*15%),  was  kept  for  about  three  months  at  30°,  the  total  nitrogen 
being  determined  at  the  commencement,  after  six  weeks,  and  at  the 
conclusion.  Pots  containing  soil  only  were  included  in  the  experiment, 
and  some  of  those  containing  straw  (or  sucrose)  and  nitrate  were 
aerated  every  two  or  three  days. 

The  soil  alone  (which  contained  0'133%  N)  showed  a  slight  gain  of 
nitrogen  in  the  first  period,  followed  by  a  slightly  greater  loss  in  the 
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second.  Addition  of  straw  resulted  in  a  decided  gain  (0'173  gram)  in  the 
first,  and  a  loss  (0'094  gram)  in  the  second,  period,  whilst  with  2%  of 
sucrose  there  was  a  gain  of  0*079  gram  in  the  first  period  and  a  gain 
of  0"053  gram  in  the  second.  With  the  soil  containing  8%  of  sucrose, 
in  which  only  the  initial  and  final  amounts  of  nitrogen  were  deter- 
mined, there  was  a  gain  of  0'150  gram  N. 

When  sodium  nitrate  was  supplied  in  addition  to  straw,  the  gain  of 
nitrogen  in  the  first  period  was  reduced  from  0-1 73  to  0008  gram, 
whilst  the  loss  in  the  second  period  was  increased.  Similar  results 
were  obtained  with  2%  of  sucrose  +  nitrate  in  the  first  few  weeks ;  in 
the  second  period  there  was  still  a  gain,  but  greatly  reduced  as 
compared  with  sucrose  alone.  Where  nitrate  was  added  to  the  soil 
containing  8%  of  sucrose,  there  was  a  slight  loss  (0"005  gram)  instead 
of  the  gain  of  0*150  gram. 

Aeration  of  the  soil  containing  organic  matter  +  nitrate  considerably 
reduced  the  final  loss  in  the  case  of  straw,  and  had  no  appreciable 
effect  on  the  final  result  with  2%  of  sucrose.  With  8%  of  sucrose  and 
nitrate  the  loss  was  increased  to  0*203  gram.  N.  H.  J.  M. 

The  Retention  of  Superphosphate  in  Soils.  Ignaz  K. 
Gbeisenegger  iZeitsch.  landw.  Vers.-icesen.  Oesterr.,  1910,  13,  1 — 47). — 
A  comprehensive  study  of  the  mode  of  occurrence,  the  distribution, 
and  retention  of  phosphorus  in  soil  and  plants.  Three  types  of  soil 
were  studied:  (1)  a  rich  alluvial  loam,  (2)  a  light  sandy  loam,  (3)  a 
strong  soil,  rich  in  humus  and  manurial  deposits ;  these  were  sub- 
mitted to  mechanical  and  chemical  analysis,  and  plants  grown  in  them 
likewise  examined  at  different  stages  of  growth,  the  phosphorus  content 
in  the  different  organs  being  separately  estimated.  Numerous  pages 
of  tabulated  results  are  appended.  F.  M.  G.  M. 

Calcium  Cyanamide  and  Some  of  its  Decomposition  Pro- 
ducts. Albert  Stutzeb  and  F.  Reis  (J.  Landw. ,  1910,  58, 65 — 76). — 
Calcium  cyanamide  remains  unchanged  for  a  long  time  in  the  soil,  and 
acts  injuriously  on  germination.  It  is,  however,  without  injurious 
action  when  applied  to  growing  plants  when  the  soil  contains  other 
available  forms  of  nitrogen.  Production  of  dicyanodiamide  from 
calcium  dicyanamide  in  the  soil  need  not  be  feared.  The  latter  is  not 
injurious  to  bacteria,  yeast,  and  Streptothrix  when  other  sources  of 
nitrogen  are  present. 

The  first  process  in  the  decomposition  of  calcium  cyanamide  is  the 
absorption  of  carbon  dioxide.  This  is  followed  by  the  decomposition 
of  the  cyanamide,  mainly  chemical  and  not  biological,  into  urea 
and  similar  compounds.  The  most  important  soil  constituent  concerned 
in  this  change  is  ferric  oxide.  The  urea  is  rapidly  converted  into 
ammonia,  and  subsequently  into  nitrates.  Dicyanodiamide  is  not 
available  as  a  source  of  nitrogen  for  higher  plants. 

Dicyanodiamidine  and  diguanidine  sulphate  are  utili.sed  by  Peni- 
eillium  glattcum  and  Aspergillus  oryzae.  Soil  and  water  bacteria  are 
very  sensitive,  and  both  compounds  are  injurious  to  the  germination 
of  seeds.  N.  H.  J.  M. 


ii.  538 


ABSTRACTS   OF    CHEMICAL   PAPERS. 


The  Efiiciency  of  Calciura  Cyanamide,  Chili  Saltpetre,  and 
Ammonium  Sulphate.  Johann  J.  Vanha  {Zeitsch.  landw.  Vers.- 
wesen.,  1909,  12,  785 — 838). — A  detailed  account  of  numerous  experi- 
ments in  which  varying  quantities  of  calcium  cyanamide,  Chili 
saltpetre,  and  ammonium  sulphate  were  applied  to  various  soils  under 
different  crops,  either  alone  or  in  conjunction  with  phosphatic,  lime, 
and  other  manures.  Numerous  tabulated  results,  with  discussions  on 
their  significance,  are  given  in  the  paper.  F.  M.  G.  M. 

Manurial  Experiments  on  Peat  Soil  with  "  Palmaer  Phos- 
phate," a  New  Manure  Prepared  by  an  Electrolytic  Process. 
Hjalmar  von  Feilitzen  (J.  Landw.,  1910,  58,  33 — 43). — The  manure 
is  produced  by  the  following  process.  A  solution  of  sodium  chlorate 
or  perchlorate  is  electrolysed,  and  the  acid  anode  liquid  allowed  to 
act  on  crude  phosphate,  which  it  dissolves.  The  saturated  solution  is 
then  treated  with  the  alkaline  cathode  liquid  until  only  slightly  acid, 
when  dicalcium  phosphate  separates  as  a  fine,  crystalline  powder ;  the 
yield  is  almost  quantitative.  The  calcium  in  solution  is  precipitated 
in  part  as  hydroxide  by  adding  the  rest  of  the  alkaline  solution, 
and  the  remainder  as  carbonate  by  passing  in  carbon  dioxide  (Soder- 
baum,  Zeitsch.  landw.  Vers.-wesen.  Oesterr.,  1908,  506).  The  manure 
contains  36 — 38%  of  phosphoric  acid,  of  which  about  95%  is  citrate- 
soluble. 

The  results  of  pot  and  field  experiments  on  peat  soil  with  oats,  peas, 
lupins,  and  potatoes  showed  that  the  manure  is  equal  in  value  to  super- 
phosphate and  basic  slag.  N.  H.  J.  M 
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[Absorption      and      Extraction      Apparatus. 
Pipettes.]      Ernst    Berl    (Chem.    Zeit.,    1910,    34, 


Fig.  1. 


Weighing 
428—429).— 
Absorption  ApparatuSy  Fig.  1. — 
The  ground  joint  S,  which  is 
slightly  greased,  serves  for  the 
introduction  by  means  of  a  pipette 
of  the  absorbent,  and  is  fitted  with 
the  vertical  bulb-tube  A,  which 
is  plugged  with  glass  wool  and 
filled  with  granulated  calcium 
chloride.  On  applying  suction 
at  B,  the  solution  ascends  into 
K ;  by  blowing,  it  fills  the  six 
.'•eparate  absorption  cells.  When 
filled  with  aqueous  potassium 
hydroxide^(l||:  1),  the  apparatus  weighs  about  60  gi'ams. 

Weighing    Pipette,   Fig.    2. — An   improvement    on  the   Lunge-Key 
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pipette,  being  much  less  in  weight,  although  the  Vmlb  is  larger. 
When  required  for  use,  the  three-way  cock,  Fig.  3,  is  placed  as  figured 
in  (1),  and  suction  is  applied  at  A,  causing  a  diminished  pressure  in 
K.  The  stopcock  is  now  turned  as  figured  in  (2) ;  the  point  of  the 
pipette  is  immersed  in  the  liquid,  and,  after  turning  the  stopcock  as 
figured  in  (3),  the  liquid  is  drawn  by  suction  into  the  pipette  and  the 
stopcock  turned  as  figured  in  (4). 

The  stopper  of  the  bulb  K  is  momentarily  lifted,  the  point  S  is 
wiped  dry,  and  the  pipette  placed  in  its  support.  After  weighing, 
the  stopcock  is  turned  as  figured  in  (5)  ;  the  apparatus  is  emptied 
partly  or  completely,  and  then  reweighed  after  turning  the  stopcock  in 
position  (4). 

Modified   Weighing  Pipette,  Figs.  4  and  5. — In  weighing  liquids  of 


Fio.  4. 


Fig. 


Fig.  2.  Fig.  6. 


considerable  vapour-tension  in  a  pipette,"  the  liquid  is  apt  to  drop 
during  the  weighing ;  to  prerent  this,  the  modified  form  has  been 
devised  in  which,  on  suction,  the  liquid  enter  the  bulb  S.  When 
emptying  the  pipette,  the  pipette  is  inclined,  and  the  stopcock  turned 
in  position  (5).  The  pipette  may  be  weighed  either  by  placing  it  in  a 
Ruppfirt,  or  it  may  be  suspended  from  the  balance. 

Mollified  Winkler  Serpentine  Tube,  Fig.  6.  — The  absorption  liquid  is 
introduced  into  A  by  mejins  of  a  pipette.  The  liquid  expelled  by 
the  gas  entering  through  B  enters  the  reservoir  R,  runs  from  there 
into  the  tube  F,  to  be  again  forced  upwards  through  the  spirals  by 
the  gas  injected  at  the  point  2\  When  first  pa.ssing  the  gas,  the 
the  three-way  cock  D  is  turned  as  figured  in  (2)  (Fig.  3) ;  the  gas 
ascends  from  the  injection  point  T  into  the  worm  S.  When  this 
is  filled  with  gas  bubbles,  the  stopcock  is  turned  as  in  (1)  (Fig.  3). 


ii.  540 


ABSTRACTS  OF   CHEMICAL  PAPERS. 


Fio.  7. 


The  tube  F  is  now  in  direct  communication  with  the  injection  point, 
and  the  liquid  collecting  in  R  again  descends  through  F,  and  so  keeps 
on  circulating.  The  absorption  liquid  may  be  drained  after  turning 
the  stopcock  as  figured  in  (3  and  5)  (Fig.  3). 

Fxtraction  Apparatus,  Fig.  7. — A  is  a  boiling  tube  connected  by 
means  of  a  ground  joint  with  a  reservoir  B, 
holding  about  500  c.c.  and  containing  the 
liquid  to  be  extracted.  In  this  reservoir 
is  placed  the  removable  glass  worm  arrange- 
ment F,  furnished  with  a  cooler  K,  also  re- 
movable. Near  this  is  placed  the  overflow 
tube  G  for  the  solvent ;  a  part  of  this  tube 
may,  if  necessary,  be  disconnected.  By  way 
of  precaution,  a  bulb  has  been  introduced  at 
S  so  as^to  retain  any  heavy  liquid  accidentally 
passed  over. 

When  required,  30  c.c.  of  the  solvent  and 
some  very  small  stones  are  placed  in  A,  and 
the  reservoir  R  is  placed  on.  At  D,  mercury 
is  poured  into  about  two-thirds  of  the  content  of 
the  beaker;  the  object  of  the  mercury  seal  being 
to  avoid  too  strong  a  tension  in  the  appar- 
atus, and  also  to  serve  as  a  safety  valve 
in  case  of  a  stoppage  in  the  injection  point 
T.  The  liquid  to  be  extracted  is  now  placed 
in  R  up  to  about  3  cm.  below  the  end  of  the 
tube  G,  the  glass  worm  is  put  in,  the  solvent 
is  added,  and  the  cooler  is  fixed  in.  After 
making  a  water  seal  between  the  cooler  and 
R,  heat  is  applied  to  A,  and  a  current  of 
air  or  other  inert  gas  is  passed  through  the 
inlet  tube  F.  This,  mixed  with  the  vapours 
of  the  solvent,  enters  through  T,  below  the 
spirals  F  of  the  reservoir  R.  The  vapour  of 
the  solvent  condenses  in  the  cooled  liquid  in 
very  fine  drops,  which,  together  with  the  neutral  gas  and  the  attracted 
liquid,  rise  through  the  worm-tube  and  are  ejected  at  its  open  end. 
The  two  layers  soon  separate,  and  the  solvent  accumulating  on  the 
surface  runs  continually  through  G  back  into  A.  Owing  to  the 
mechanical  action  of  the  current  of  air,  the  extraction  is  soon  completed. 
When  the  operation  is  finished,  the  liquid  is  drawn  off  by  turning 
stopcock  L,  and  the  remainder  of  the  solvent  is  then  collected.  The 
mercury  is  drawn  off  by  turning  stopcock  M,  and  the  apparatus  is 
then  disconnected  and  cleaned.  L.  de  K. 


v^^ 


Decanting  Apparatus  for  Laboratory  Purposes.  M.  Netto 
(Zeitsch.  angew.  Chem.,  1910,  23,  784). — A  swing  apparatus  in  which 
a  basin  or  beaker  can  be  securely  held.  By  means  of  a  long  sciew 
working  in  a  nut,  the  apparatus  can  be  gi'adually  turned  on  its  axis, 
and  the  liquid  decanted  off  without  fear  of  disturbing  the  precipitate. 

L.  DE  K 
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Cleaning  of  Platinum  Wires  for  Flame  Coloration 
Experiments.  Lucien  L.  de  Koninck  {Bull.  Soc.  chim.  Belg.,  1910, 
24,  197 — 198). — For  the  removal  of  traces  of  copper,  barium,  and 
other  compounds  from  platinum  wires,  the  author  recommends  the  use 
of  a  borax  bead,  which  is  allowed  to  flow  two  or  three  times  over  the 
contaminated  portions  of  the  wire.  H.  M.  D. 

Use  of  Phosphorus  Solutions  in  Gas  Analysis.  Mieczyslaw 
Centnerszwer  {Chem.  Zeit.,  1910,  34,  494 — 495). — Instead  of  absorb- 
ing oxygen  from  gaseous  mixtures  with  solid  phosphorus,  which  in 
presence  of  very  much  oxygen  is  somewhat  inactive,  the  author  recom- 
mends using  a  solution  made  as  follows  :  230  c.c.  of  castor  oil  are  placed 
in  a  250  c.c.  flask,  and  3  grams  of  dried  phosphorus  are  added.  The 
flask  is  then  stoppered  and  heated  in  an  oil-bath  to  200"^,  when  it 
is  thoroughly  shaken  until  the  phosphorus  is  completely  dissolved. 
The  solution  is  used  in  the  same  way  as  the  other  gas-absorbents,  and 
the  absorption  of  oxygen  is  complete  when  no  more  luminosity  is 
noticed.  When  dealing  with  highly  oxygenated  mixtures,  the 
oxidation  of  the  phosphorus  must  be  accelerated  by  warming  ;  for 
this  purpose  an  electric  arrangement  is  described  and  illustrated  in 
the  original  article.  L.  de  K, 

Estimation  of  the  Intensity  of  Acidity  and  Alkalinity  with 
2 : 5-Dinitroquinol.  Lawrence  J.  Henderson  and  Alexander 
Forbes  (/.  Arner.  Chevi.  Soc,  1910,  32,  687— 689).— It  is  pointed 
out  that  although  there  are  many  indicators  capable  of  .sharply 
marking  the  end-point  in  a  titration,  there  has  not  hitherto  been 
any  indicator  suggested  which  is  suitable  for  measuring  all  intensities 
of  hydrogen  ion  concentration. 

It  has  now  been  found  that  2  : 5-dinitroquinol  is  well  adapted  for 
this  purpose.  This  substance  dissolves  in  water  to  form  a  bright 
orange-coloured  solution,  which  is  turned  pale  greenish-yellow  by 
moderately  strong  acid,  and  deep  purple  by  moderately  strong 
alkali.  Between  these  extremes  there  is  a  wide  range  of  colours 
which  renders  it  possible  to  estimate  the  concentration  of  hydrogen 
and  hydroxyl  ions  in  a  solution  with  considerable  rapidity  and 
accuracy.  Eleven  different  intensities  of  reaction  can  be  distinguished, 
all  that  is  necessary  being  to  prepare  a  series  of  standard  solutions, 
and  then  to  compare  the  colour  produced  in  the  solution  under 
examination  with  the  standards.  E.  G. 

A  Method  of  Titrating  Physiological  Fluids.  George  S. 
VValpole  {Proc.  physiol.  Soc,  1910,  xxvii — xxix ;  J.  Physiol.,  40).— 
The  difficulty  of  titrating  coloured  physiological  fluids  may  be  obviated 
by  taking  four  glass  cells,  A,  B,  C  and  D  ;  A  is  placed  over  C,  and  B 
over  D,  and  these  are  illuminated  from  below,  the  observer  looking 
down  through  them.  A  contains  x  c.c.  of  the  sample  to  be  titrated  ; 
B  contains  the  same  4-  y  c.c.  of  the  indicator ;  C  contains  ?/  c.c.  of  the 
indicator  -f-  x  c.c.  of  Sorensen's  mixture  ;  />  contains  water.  Standard 
acid  or  alkali  is  added  to  B  until  the  colour  seen  on  looking  down 
BD  is  the  same  as  that  seen  on  looking  down  AC.  When  the  colours 
mat-ch,  the  contents  of  B  have  the  .same  ionic  concentration  as  the 


ii.    542  ABSTRACTS   OF    CHEMICAL   PAPERS. 

chosen  Sorensen  mixture.     By  modifying  the  arrangement  of  the  tubes 

CD 
so  that  they  are  placed    -    j.,  the  ionic  concentration  of  a  feebly  acid 

or  alkaline  mixture  can  be  measured.  The  Sorensen  mixture  in  C  is 
altered  until  a  match  is  obtained.  The  ionic  concentration  of  the 
solution  in  B  is  then  the  same  as  in  C,  and  can  be  discovered  from 
Sorensen's  tables.  W.  D.  H. 

Gravimetric  Estimation  of  Free  Bromine  and  Chlorine, 
Combined  Iodine,  and  Oxidising  Reagents  by  means  of  Metallic 
Silver.  Claude  C.  Perkins  {Amer.  J.  ScL,  1910,  [iv],  29,  338—340. 
Compare  Abstr.,  1909,  ii,  932). — A  definite  volume  of  the  aqueous 
solution  of  free  bromine  or  chlorine  is  added  to  a  solution  of  potassium 
iodide,  acidified  with  hydrochloric  acid,  and  the  solution  now  contain- 
ing free  iodine  is  shaken  with  a  sufficiency  of  electrolytically  deposited 
silver  in  an  atmosphere  of  hydrogen.  Tne  increase  in  weight  of  the 
silver  equals  iodine,  which  is  then  calculated  to  either  bromine  or 
chlorine. 

Potassium  iodide  may  be  analysed  by  adding  a  sufficiency  of 
potas^um  nitrite  or  hydrogen  peroxide.  On  acidifying  with  hydro- 
chloric acid,  the  iodine  is  liberated,  and  may  then  be  removed  by 
shaking  with  a  known  weight  of  silver. 

The  process  may  be  also  applied  successfully  to  the  assay  of  oxidising 
agents,  such  as  potassium  permanganate,  hydrogen  peroxide,  potassium 
dichromate,  and  ferric  chloride.  An  excess  of  potassium  iodide  is 
added,  and  then  some  hydrochloric  acid,  and  the  iodine  liberated  is 
removed  by  silver  as  directed  previously.  L.  de  K. 

Reaction  between  Hydriodic  Acid  and  Bromic  Acid  in  the 
Presence  of  a  Large  Amount   of   Hydrochloric   Acid.    D.  L. 
Randall    {J.    Amer.    CJiem.    Soc,    1910,    32,   644 — 646). — Andrews 
(Abstr.,  1903,  ii,  686)   has  shown  that  when  a  solution  of  potassium 
iodide  containing  a  considerable  quantity  of  hydrochloric  acid  is  titrated 
with  standard  potassium  iodate,  the  following  reaction  takes  place  : 
2KI  +  KlOg  +  6HC1  =  3KC1  +  3IC1  +  3H.p. 
It  has  now  been  found  that  potassium  bromate  can  be  substituted 
for  the  iodate  in  the  estimation  of  iodides,  but  that  the  bromate  is 
a  more  powerful  oxidising  agent,  since  the  bromine  itself  reacts  with 
one  atom  of  iodine.     The  reaction  is  represented  by  the  equation  : 
SKI  +  KBrOg  +  6HC1  =  4KC1  +  SH^O  +  2IC1  +  IBr. 

E.  G. 

Estimation  of  Fluorine  in  Fluorite  by  Jannasch's  Method. 
Josef  Loczka  {Zeitsch.  anal.  Chem.,  1910,  49,  329 — 340). — A  slight 
modification  of  the  platinum  apparatus  and  the  process  used  by 
Jannasch  [and  Ebttgen]  (Abstr.,  1895,  ii,  460).  Illustrations  are 
given  of  both  the  original  and  new  apparatus.  In  the  original  process 
the  fluorite  is  heated  with  sulphuric  acid  in  simultaneous  currents 
of  air  and  carbon  dioxide,  and  the  gases  passed  through  aqueous 
sodium  hydroxide,  but  the  author  now  uses  a  current  of  air  first,  and, 
after  some  six  hours,  a  current  of  carbon  dioxide  is  passed  for  some 
two  hours. 
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It  is  pointed  out  that  when  subsequently  separating  the  calcium 
carbonate  from  the  calcium  fluoride,  great  care  should  be  taken  that  no 
excess  of  acetic  acid  is  used,  as  on  evaporating  to  dryness  the  acid  acts 
on  the  calcium  fluoride  to  a  serious  extent,  and  so  causes  a  decided  loss, 

L.  DE  K. 

Estimation  of  Sulphur  and  of  Halogens  in  Organic 
Substances.  Julius  Marcusson  and  H.  Doscher  (Chem.  Zeit.,  1910, 
34^  417 — 418). —  The  process  is  a  modification  of  the  Hempel-Graefe 
method  of  estimating  sulphur  by  burning  the  substance  in  a  large 
volume  of  oxygen  and  oxidising  the  sulphur  dioxide  to  sulphuric  acid 
by  the  addition  of  a  solution  of  sodium  peroxide  from  a  dropping- 
fuonel  (Abstr.,  1904,  ii,  514).  The  method  is  also  applicable  to  the 
estimation  of  halogens  if  sodium  hydroxide  is  introduced  in  place  of 
the  peroxide.  Instead  of  a  platinum  cone  to  hold  the  wadding  and 
the  substance,  the  authors  use  a  shallow,  cylindrical  platinum  vessel 
suspended  by  a  platinum  wire  fused  into  the  well-ground  glass 
stopper  of  the  large  bottle.  The  use  of  a  dropping-funnel  is 
obviated  by  placing  the  solution  of  sodium  peroxide  or  hydroxide  in 
the  bottle  itself.  The  ignition  of  the  substance  and  wadding  is 
effected  by  lighting  a  thread,  one  end  of  which  touches  the  wadding 
and  the  other  reaches  nearly  to  the  glass  stopper.  The  stopper  is  held 
firmly  in  position  while  the  combustion  is  proceeding.  The  sulphate 
or  the  haiide  formed,  after  reduction  of  any  oxyhalide  by  Devarda's 
alloy,  is  estimated  in  the  usual  way.  C.  S. 

Analysis  of  Sulphur  Used  for  Agricultural  Purposes. 
EuGEXE  CuLLiN  {Ann.  Falsi/.,  1910,  3,  132— 138).— The  detection  of 
grotind  sulphur  in  flowers  of  sulphur  is  of  some  importance  owing  to 
the  difference  in  the  prices  of  the  two  substances,  although  considerable 
conflict  of  opinion  obtains  as  to  their  respective  insecticidal  properties. 
A  microscopical  examination  of  a  sample  of  sulphur  will  indicate 
whether  a  sample  consists  solely  of  one  kind  of  sulphur  or  not,  but 
comparison  specimens  of  the  two  varieties  should  be  examined  at  the 
same  time.  In  the  case  of  a  mixture,  the  quantities  of  the  two  kinds 
of  sulphur  present  may  be  approximately  ascertained  by  comparison 
with  mixtures  containing  known  amounts.  The  solubility  of  the 
sample  in  carbon  disulphide  is  also  of  some  use,  as  freshly  sublimed 
flowers  of  sulphur  yield  about  33%  of  matter  insoluble  in  this 
solvent ;  this  amount  diminishes  as  the  sample  is  kept,  and  may 
decline  to  12%,  or  even  less,  but  any  sample  of  flowers  of  sulphur 
yielding  less  than  12%  of  insoluble  sulphur  probably  contains  ground 
sulphur.  W.  P.  S. 

Estimation  of  Sulphur  in  Metallic  Molybdenum  and 
Tungsten  and  their  Iron  Alloys.  Woldemar  Trautmann 
{Zeitsch.  aruU.  Chevi.,  1910,  49,  360— 361).— Two  grams  of  the 
powdered  metal  are  placed  in  a  porcelain  boat,  and  burnt  in  a  35  cm. 
long  combustion  tube  in  a  current  of  pure  oxygen.  The  tube  is 
drawn  out  at  one  end  so  as  to  minimise  contact  with  the  caoutchouc 
tubing  (which   may  contain   sulphur)   used   to   connect  it  with   the 
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potash  apparatus.  The  sulphur  dioxide  or  trioxide  is  absorbed  in 
aqueous  potassium  hydroxide,  bromine  is  added,  and,  after  adding 
a  slight  excess  of  hydrochloric  acid,  the  sulphuric  acid  is  precipitated 
as  usual.  L.  de  K. 

Comparison  of  Methods  for  the  Estimation  of  Sulphur  in 
Coal.  Samuel  W.  Parr,  W.  F.  Wheeler,  and  Ruth  Berolzheimek 
{J.  Ind.  Engin.  Chem.,  1909,  1,  689 — 692). — A  discussion  and 
comparison  of  various  methods  for  estimating  sulphur  in  coal,  the 
publication  of  which  is  due  to  the  appearance  of  papers  by  Hollinger 
containing  results  identical  with  those  of  the  author,  except  with 
respect  to  a  photometric  process.  The  authors  jfind  in  opposition  to 
Hollinger  that  fusion  with  sodium  pei^oxide  is  satisfactory,  if  the 
reagent  is  specially  prepared  and  the  fusion  carried  out  in  a  special 
" calorimetric  bomb,"  a  sketch  of  which  is  given  in  the  paper;  a 
"  sulphur  photometer  curve  "  and  comparative  tables  of  results  are 
also  included.  F.  M.  G.  M. 

Estimation  of  Free  and  Combined  Sulphurous  Acid  in 
Wmes.  P.  Cazenave  {Ann.  Falsi/.,  1910,  3,  154— 158).— Having 
found  by  actual  experiment  that  iodometric  estimations  of  sulphurous 
acid  in  wine  are  untrustworthy,  the  author  recommends  that  this  acid 
should  be  estimated  gravimetrically  after  oxidation  with  iodine.  He 
finds  that  all  free  sulphurous  acid  may  be  removed  from  wine  by 
distilling  the  latter  for  five  minutes  under  reduced  pressure  at  a 
temperature  below  50°.  The  residual  or  [combined  sulphurous  acid 
is  then  estimated,  and  the  difference  between  this  amount  and  that  of 
the  total  sulphurous  acid  present  gives  the  quantity  of  free  sulphurous 
acid.  The  total  sulphurous  acid  is  best  estimated  by  the  difference  in 
the  quantity  of  sulphate  before  and  after  oxidation  with  iodine.  It  is 
found  that  it  is  not  necessary  to  carry  out  the  distillation  of  the  free 
sulphurous  acid  in  an  atmosphere  of  carbon  dioxide.  W.  P.  S. 

Estimation  of  Sulphuric  Acid  and  of  Sulphur  in  Pyrites. 
Maurice  Huybrechts  (Bull.  Soc.  chim.  Belg.,  1910,  24,  177 — 197). — 
The  author  has  examined  in  detail  the  factors  which  influence  the 
accuracy  of  the  gravimetric  estimation  of  sulphuric  acid  by  precipita- 
tion as  barium  sulphate.  In  particular,  the  effect  of  the  presence  of 
hydrochloric  acid,  of  excess  of  barium  chloride,  and  of  the  presence  of 
ammonium  and  sodium  chlorides  has  been  studied.  The  observations 
indicate  that  the  best  results  are  obtained  when  the  solution,  from 
which  the  sulphate  is  precipitated,  contains  from  20  to  30  c.c.  of  5iV- 
hydrochloric  acid  and  5  to  10  c.c.  of  a  normal  solution  of  barium 
chloride  per  500  c.c.  Precipitation  should  be  effected  in  boiling 
solution,  and  the  volume  reduced  to  one  half  by  evaporation.  Before 
filtration,  the  precipitate  should  be  allowed  to  remain  in  contact  with 
the  solution  for  about  twenty-four  hours.  Small  quantities  of  sodium 
and  ammonium  chloride  have  very  little  influence  on  the  i-esulta 
obtained.  In  the  presence  of  iron,  the  method  of  Gyzander  (Abstr., 
1906,  ii,  391),  according  t to  which  the  iron  is  reduced  to  the  ferrous 
condition  by  the  addition  of  hydroxylamine  hydrochloride,  is  found  to 
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give  satisfactory  results.  The  solutiou  should  be  made  uearly  neutral 
by  alkali  before  the  reducing  agent  is  added,  and  this  should  be  used 
in  considerable  excess.  H.  M.  D. 

Estimation  of  Sulphuric  Acid  by  the  "  Benzidine  Process," 
Particularly  in  the  Presence  of  Chromium.  Georg  vox  Knorre 
{Chem.  Zeit.,  1910,  34,  405 — 407). — In  the  presence  of  ferric  chloride 
the  iron  should  be  reduced  to  the  ferrous  state  by  means  of  hydroxyl- 
amine  hydrochloride.  When  analysing  pyrites,  the  amount  of  ferric 
chloride  formed  may  be  neglected. 

Estimation  of  sulphuric  acid  in  the  presence  of  chromic  salts. — The 
solution  is  boiled  with  excess  of  ammonium  acetate  or  formate,  and 
then  mixed  with  the  usual  benzidine  solution.  The  precipitation  of 
the  sulphuric  acid  takes  place  somewhat  slowly,  but  is  complete  in  a 
day. 

•  Estimation  of  sulphuric  acid  in  tJie  presence  of  chromic  acid. — The 
solution  is  acidified  with  hydrochloric  acid,  and  heated  with  hydrazine 
hydrochloride.  When  reduction  is  complete,  the  solution  is  neutralised 
with  ammonia,  boiled  with  excess  of  ammonium  formate,  and  treated 
as  before. 

Sulphuric  acid  in  the  presence  of  but  little  chromic  acid  may  also 
be  precipitated  by  adding  a  little  hydrochloric  acid  and  then  excess  of 
benzidine  solution  to  which  hydroxylamine  hydrochloride  has  been 
added.  L.  de  K. 

Phenolsulphonic  Acid  Method  for  the  Estimation  of 
Nitrates  in  Water.  II.  Composition  of  the  Yellow  Com- 
pound. Emil  M.  Chamot  and  D.  S.  Pratt  {J.  Amer.  Chem.  Soc.,  1910, 
32,  630 — 637). — In  an  earlier  paper  (Abstr.,  1909,  i,  641)  it  has  been 
shown  that  the  yellow  coloration  produced  when  standard  phenol- 
sulphonic acid  is  employed  for  estimating  nitrates  in  water  is  not  duo 
to  picric  acid,  but  to  an  alkali  nitropheuolsulplionate. 

The  yellow  compound  has  now  been  isolated,  and  found  to  consist  of 
tripotassium  6-nitrophe7iol-2  :  A^-disulphonate, 

N02-CeH2(S03K)2-OK,l  iHjO, 
which  forms  brilliant,  highly  refractive,  orange-yellow,  triclinic  prisms. 
This  i«  the  only  yellow  substance  which  could  be  detected  in  treated 
water  residues  containing  from  less  than  1  up  to  60  parts  per  million 
of  nitrogen  as  nitrate.  In  water  residues  containing  more  than  50 
parts  per  million  of  nitrogen  as  nitrates,  minute  traces  of  picric  acid 
may  be  formed  in  the  cold,  and  can  be  detected  microchemically.  If 
the  water  residues  contain  a  large  quantity  of  nitrates  and  are  heated 
with  the  reagent  for  a  long  time,  appreciable  amounts  of  picric  acid 
may  be  produced.  E.  G. 

Estimation  of  Phosphorus  in  Bronze,  Brass,  and  Similar 
Alloys  in  the  Presence  of  Arsenic.  E.  SchOhmann  (Mitt.  K. 
MatervUpnifgg-Amt.  Gross- Lichterfelde  West,  1909,  27,  474— 476).— The 
estimalion  ot  phosphorus  in  alloys  containing  arsenic  is  frequently 
incorrect,  owing  to  the  co-precipitation  of  arsenic  with  ammonium 
molybdate.     A  method  is  described  in  which  the  bronze  after  solution 
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in  concentrated  hydrochloric  acid  is  cooled  and  shaken  with  zinc- 
magnesium  couple,  the  filtered  solution  treated  with  sulphurous  acid, 
and  any  arsenic  remaining  precipitated  with  hydrogen  sulphide ;  the 
filtrate  is  then  evaporated  to  dryness,  treated  with  dilute  hydrochloric 
acid,  and  the  phosphorus  estimated  with  ammonium  molybdate  in  the 
usual  manner.  F.  M.  G.  M. 

The  Estimation  of  Phosphorus  in  Meat.  Per^Iy  F.  Trowbridge 
(/.  Ind.  Engin.  Chem.,  1909,  1,  675). — In  the  estimation  of  phosphorus 
in  meat,  it  was  found  that  when  ignition  was  carried  out  in  a  platinum 
dish  in  a  muffle  furnace,  loss  of  that  element  by  volatilisation  occurred. 
The  method  finally  advocated  is  to  bake  the  meat  in  a  tared  crucible 
at  110 — 120°,  and  then  gently  ignite  in  an  open  crucible  until  the 
organic  matter  is  destroyed,  a  process  often  requirmg  eight  to  ten  hours 
for  completion.  It  is  very  important  to  obtain  an  ash  from  which  the 
phosphorus  can  be  precipitated  with  ammonium  molybdate,  and  the 
Neumann  method  of  digesting  with  equal  volumes  of  nitric  and 
sulphuric  acids,  or  for  eight  to  ten  hours  with  nitric  and  hydrochloric 
acids,  is  considered  most  surely  to  accomplish  this  purpose. 

F.  M.  G.  M. 

Quantitative  Volatilisation  of  Arsenic  from  Solutions, 
Arsenic  Chloride  being  Reduced  to  Arsenious  Chloride  by 
Hydrazine  Salts.  Paul  Jannasch  and  T.  Seidel  {Ber.,  1910,  43, 
1218 — 1223). — The  substance  to  be  analysed  is  washed  into  a  special 
distilling  flask  with  a  little  water  and  hydrochloric  acid,  80 — 100  c.c. 
of  hydrochloric  acid  (D=1'19)  added,  together  with  1  gram  of 
potassium  bromide  (or  concentrated  hydrobromic  acid)  and  3  grams  of 
hydrazine  hydrochloride  or  sulphate.  The  distilling  flask  is  connected 
with  a  condenser  by  means  of  a  ground  glass  joint,  and  sealed  on  to 
the  end  of  the  condenser  is  a  50  c.c.  pipette  dipping  into  a  receiver 
containing  water.  The  contents  of  the  flask  are  distilled  until  the 
volume  of  the  residue  is  25 — 30  c.c,  the  time  necessary  being  about 
an  hour.  All  the  arsenic  is  volatilised  in  this  one  operation,  and  the 
amount  present  in  the  receiver  may  then  be  determined  either  gravi- 
metrically  or  volumetrically. 

This  method  is  preferable  to  distillation  in  a  current  of  hydrogen 
chloride  (compare  Abstr.,  1908,  ii,  430),  which  takes  two  to  three  hours. 
It  is  accurate  when  the  arsenic  is  in  the  presence  of  antimony,  copper, 
mercury,  silver,  lead,  tin,  bismuth,  gold,  cadmium,  phosphoric  acid,  and 
vanadic  acid.  These  other  elements  or  acids  can  readily  be  estimated 
in  the  residue  after  volatilisation  of  the  arsenic.  T.  S.  P. 

Application  of  Potassium  Ferricyanide  in  Alkaline! 
Solution  to  the  Estimation  of  Arsenic,  Antimony,  and 
Tin.  Howard  E.  Palmek  (Jmer.  J.  Sci.,  1910,  [iv],  29,  399—403).— 
Arsenic. — The  solution  should  contain  not  more  than  0*2  gram  of 
arsenious  acid.  Excess  of  potassium  ferricyanide  (at  least  five  times 
the  theoretical  amount)  is  added,  and  then  25  c.c.  of  20%  potassium 
hydroxide.  After  a  few  minutes,  the  liquid,  which  should  occupy  less 
than  100  c.c,  is  mixed  with  10  grams  of  ammonium  sulphate  and  then 
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with  100  c.c.  of  magnesium  mixture  (55  grams  of  magnesium  chloride 
and  29  grams  of  ammonium  chloride  are  dissolved  in  a  litre  of  water 
and  5  c.c.  of  ammonia  are  then  added),  and  when  the  arsenical  precipi- 
tate has  settled,  the  liquid  is  filtered  and  the  precipitate  washed  with 
weak  ammoniacal  water.  The  filtrate  is  then  mixed  with  dilute 
sulphuric  acid  in  somewhat  large  excess,  and  the  potassium  ferrocyanide 
formed  in  the  reaction,  which  therefore  represents  the  arsenic,  is 
titrated  as  usual  with  standard  permanganate.  If  not  enough  acid  is 
added,  a  temporary  but  troublesome  deposit  appears. 

Antimony. — The  process  is  practically  the  same  as  for  arsenic.  The 
antimony,  however,  need  not  be  removed  before  titrating  with 
permanganate,  so  that  the  addition  of  ammonium  sulphate  is  not 
necessary. 

Tin. — The  solution  containing  not  more  than  0-2  gram  of  the  metal 
in  the  stannous  state  is  mixed  with  an  excess  of  potassium  ferricyanide 
previously  dissolved  and  mixed  with  the  potassium  hydroxide  solution. 
To  the  clear  solution  is  then  added  ammonium  sulphate,  and,  after 
heating  at  50°  or  60°,  the  tin  is  completely  precipitated.  The  liquid  is 
filtered,  and  the  precipitate  washed  with  10%  ammonium  sulphate 
solution.  The  filtrate  is  then  strongly  acidified  with  sulphuric  acid, 
and  the  potassium  ferrocyanide  formed  titrated  with  standard  perman- 
ganate. L.  DE  K. 

Estimation  of  Silicon  in  High  Grade  Perrosilicon.  Bernhakd 
Neumann  {Zeitsch.  angtw.  Chem.,  1910,  23,  690). — The  author  states 
that  he  has  used  the  method  recommended  by  Preuss  (this  vol.,  ii, 
346)  since  1907,  and  has  found  it  to  be  useful  also  for  ferrochrome  and 
other  iron  alloys.  The  mixture  of  sodium  peroxide  and  potassium 
hydroxide  does  not  injure  a  nickel  crucible  so  much  as  the  former 
alone.  L.  de  K. 

Lead  Peroxide  in  Organic  Combustions.  Max  Dennstedt  and 
F.  Hassler  {Ber.,  1910,  43,  1 197— 1200).— Weil  (this  vol.,  ii,  242) 
has  fctnted  that  the  u.se  of  lead  peroxide  in  organic  combustions  is 
attended  with  errors,  due  to  the  retention  of  carbon  dioxide.  It  is  now 
claimed  that  this  is  not  the  case,  and  that  the  use  of  about  10  grams 
of  lead  f)eroxide  is  permissible  in  all  case-*.  Commercial  lead  peroxide 
frequently  coti tains  organic  impurities,  but  it  gives  up  one- half  the 
total  amount  of  carbon  dioxide  possible  below  250—300°,  that  is,  in 
the  treatment  before  the  combustion,  whilst  the  rest  is  only  given  up 
above  400 — 450^^,  that  i.",  at  a  temperature  higher  than  usually  attained. 
To  prepare  pure  lead  peroxide,  it  is  advisable  to  electrolyse  lead  nitrate 
and  dry  the  deposit  obtained  in  a  vacuum.  K.  F.  A. 

Betimation  of  Carbon  in  Iron,  Graphite,  and  Tungsten  by- 
Combustion.  Max  Dennstedt  and  Th.  Klunder  {Chem.  ZeU.,  1910, 
«34,  4oo  486). — Dennstedt's  simplified  organic  combustion  process  is 
applied,  but  instead  of  a  gla.ss  combustion  tube,  one  made  of  quartz  is 
|»«ed  ;  no  iron  trough  is  used  to  hold  the  tube,  but  this  is  heated  directly 
by  the  burner.s. 

Itie  combustion  is  carried  on  as  usual  in  a  current  of  oxygen,  the 
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iron,  in  the  shape  of  powder,  filings,  or  turnings,  being  placed  in  a 
porcelain  boat.  On  no  account  should  the  heating  be  started  at  the 
end  of  the  boat  opposite  the  current,  as  this  will  cause  spirting  of  the 
mass.  After  combustion,  the  mass  is  powdered,  and  once  more  ignited 
in  oxygen  if  thought  necessary.  Tungsten  may  be  burnt  in  an  ordinary 
combustion  tube  in  a  current  of  air.  L.  de  K. 

Estimation  of  Potassium  as  Potassium  Platinichloride. 
Paul  Rohland  {Zeitsch.  anal.  Chem.,  1910,  49,  358—360). — When 
analysing  potash  salts  by  the  platinic  chloride  method,  any  sulphates 
present  must  be  decomposed  by  means  of  barium  chloride,  a  slight 
excess  of  which  cannot  be  avoided. 

By  evaporating  with  platinum  chloride  at  a  temperature  not 
exceeding  80°,  and  extracting  the  dry  mass  with  methyl  alcohol  instead 
of  ethyl  alcohol,  the  admixed  barium  chloride  is  completely  dissolved 
and  a  pure  potassium  platinichloride  results.  L.  de  K. 

Use  of  Phenol  in  the  Estimation  of  Alkali  Earths.  L]eon 
LiNDET  and  Brasart  {Bull.  Assoc-  chim.  Sucr.  Bist.,  1910,  27, 
933 — 936  *). — A  solution  of  phenol  in  water  dissolves  calcium  oxide, 
barium  oxide,  strontium  oxide,  and  magnesium  oxide  readily,  and  its 
use  affords  a  means  of  obtaining  these  oxides  in  solution  for  the  pur- 
pose of  titration.  Carbonates,  phosphates,  silicates,  or  iron  and 
aluminium  compounds  are  not  soluble  in  phenol.  The  method  is 
particularly  suitable  for  estimating  the  alkalinity  of  the  milk-of-lime 
used  in  sugar  works.  W.  P.  S. 

Estimation  of  Organically-combined  Calcium  in  Sugar 
Refinery  Products.  D.  Sidersky  {Bull.  Assoc,  chim.  Sucr.  Dist., 
1910,  27,  936— 938).— The  method  proposed  is  based  on  the  fact  that 
organic  salts  of  calcium  react  with  sodium  carbonate,  calcium  carbonate 
a  neutral  sodium  salt  being  formed,  and  that,  until  more  sodium 
carbonate  has  been  added  than  is  sufficient  to  combine  with  or  decom- 
pose the  organic  salts,  the  solution  remains  neutral  in  reaction.  The 
saccharine  liquid  under  examination  is  first  of  all  titrated  with 
standardised  hydrochloric  acid,  using  phenolphthalein  as  indicator. 
To  the  neutral  solution  is  then  added,  drop  by  drop,  sodium  carbonate 
solution  until  the  mixture  just  becomes  alkaline  in  reaction.  The 
sodium  carbonate  solution  used  should  be  equivalent  in  strength  to 
the  hydrochloric  acid  ;  in  the  absence  of  organic  salts,  the  volume  of 
sodium  carbonate  solution  required  will  be  equal  to  that  of  the  hydro- 
chloric acid  used,  but  if  organic  salts  of  calcium  are  present,  the 
quantity  of  sodium  carbonate  needed  will  exceed  that  of  the  acid  in 
proportion  to  the  amount  of  organic  salts.  In  other  words,  the  excess 
quantity  of  sodium  carbonate  solution  is  a  measure  of  the  organic 
salts  of  calcium.  This  applies  when  the  alkalinity  of  the  liquid  is  due 
solely  to  calcium  salts,  but  it  sometimes  happens  that  the  alkalinity  is 
partly  due  to  potassium  salts,  and,  in  this  case,  the  volume  of  sodium 
carbonate  solution  required  will  be  less  than  that  of  the  hydrochloric 
acid  used  for  neutralising  the  liquid,  the  difference  indicating  the 
alkalinity  due  to  potassium  salts.  W.  P.  S. 

*  and  Bull.  Soc.  chim.,  1910,  [iv],  7,  434—439 
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Detection  of  Metalloids  and  Metals  in  Quantity  in  Mineral 
Waters.  F.  Garrigou  {Compt.  re.id.,  1910,  150,  1002—1003).— 
The  residue  from  1  litre  of  the  water  is  treated  with  aqua  regia  and 
several  times  with  hydrochloric  acid,  evaporating  to  dryness  each 
time.  The  chlorides  are  dissolved,  and  a  little  hydrogen  sulphide  solu- 
tion is  added.  A  darkening  of  the  liquid  or  a  black  precipitate  shows 
that  heavy  metals  or  metalloids  are  present.  The  filtrate  is  treated 
with  ammonium  sulphide  to  detect  metals  of  group  3. 

The  dried  precipitates  are  further  examined  by  flame  tests,  borax 
bead,  microcosmic  salt,  reduction  on  carbon  filament  or  the  spectro- 
scope. The  method  here  described  is  a  useful  preliminary  to  a 
complete  analysis,  which  may  require  100  litres  of  water. 

K.  J.  C. 

Detection  of  Copper  and  Cobalt  by  means  of  Naphtenic 
Acid.  K.  W.  Charitschkoff  {Chem.  ZeU.,  1910,34,479—480).— 
The  author  has  proposed  some  time  ago  a  solution  of  naphtenic  acid 
in  benzene  as  a  delicate  test  for  copper,  and  now  states  that  it  is  also 
useful  for  the  detection  of  cobalt.  When  shaken  with  the  reagent, 
this  becomes  eosin-red,  whilst  nickel  gives  only  a  pale  green,  and  does 
not  interfere  with  the  test  for  cobalt.  L.  de  K. 

A  Process  for  the  Analysis  of  Bronze,  Brass,  and  other 
Alloys,  and  the  Electrolytic  Estimation  of  Tin  in  the  Same. 
E.  ScHUBMANN  and  Haks  Arnold  {Mitt.  K.  JlaterialprufungaanU 
Gross-Lichterfdde  West,  1909,  27,  470— 473).— This  method  can  be 
employed  for  alloys  having  the  average  composition  Cu  40 — 50°4  Sn 
45 — 55%,  and  Sb  5%,  About  a  gram  of  the  alloy  is  dissolved  in  a 
mixture  of  nitric  and  tartaric  acids,  and  the  copper  electrolytically 
deposited,  any  copper  remaining  in  solution  being  subsequently 
precipitated  in  alkaline  solution  as  sulphide.  The  filtrate  is  neutral- 
ised with  sulphuric  acid,  acidified  with  oxalic  acid,  and  antimony 
precipitated  from  the  hot  solution  with  hydrogen  sulphide.  The  filtrate 
from  the  antimony  is  evaporated  to  a  convenient  volume,  rendered 
slightly  alkaline,  and  the  tin  precipitated  as  stannic  acid  by  electro- 
lysis, the  deposition  of  0*5  gram  of  tin  requiring  three  to  four 
hours.  F.  M.  G.  M. 

Reducing  Action  of  Alkali  Formates  on  Some  Inorganic 
Substances.  Alexander  Ch.  Vournasos  {Compt.  rend.,  1910,  150, 
922 — 923.  Compare  this  vol.,  ii,  286). — Reduction  of  boron  nitride 
with  sodium  formate  leads  to  the  formation  of  amorphous  boron  with 
liberation  of  hydrogen,  ammonia,  and  boron  hydride.  The  same 
treatment  reduces  most  metallic  compounds  to  the  free  metal,  and  a 
method  for  the  detection  of  small  quantities  of  mercury  is  based  on 
this  fact.  The  substance  is  heated  with  dry  sodium  formate,  and  the 
evolved  hydrogen  burnt  at  a  jet,  the  flame  being  allowed  to  impinge 
<m  porcelain,  when  a  black  stain  of  the  metal  is  produced. 

w.  o.  w. 

Detection  of  Mercuric  Chloride  in  Compressed  Gun-cotton. 
KPUA.N  P.  Jannopoulos  {Zeitsch.  ges.   Schiesa-Sprengstoffwesen,  1910, 
[^  *7). — Gun-cotton  (30 — 40  grams)  is  made  into  a  homogeneous  paste 
VOL.  xcviiT.  ii.  38 
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with  distilled  water,  small  pieces  (15 — 20)  of  fine,  bright,  metallic 
copper  wire  stirred  in  with  about  3  c.c.  of  concentrated  hydrochloric 
acid,  and  the  mixture  left  during  several  days.  The  copper  wire  is 
removed,  washed  successively  with  sodium  hydroxide,  water,  alcohol, 
and  ether,  placed  in  a  dry  glass  tube,  and  gently  heated ;  a  sublimate 
is  produced  which  can  be  examined  under  a  microscope  for  mercury, 
or,  if  preferable,  iodine  vapour  is  introduced,  when  crystals  of  mercuric 
iodide  will  be  clearly  visible.  F.  M.  G.  M. 

Volumetric  Estimation  of  Manganese  with  Potassium. 
Permanganate.  Eduaed  Donath  {Chem.  Zeit.,  1910,  34,  437). — 
The  process  given  by  Deiss  (this  vol.,  ii,  35 Ij  does  not  materially 
differ  from  that  given  by  Schbffel  and  Donath  in  1886.        L.  de  K. 

The  Precipitation  of  Iron  and  Copper  with  Nitrosophenyl- 
hydroxylamine  in  Quantitative  Analysis.  Heinrich  Biltz  and 
Otto  Hodtke  {Zeitsch.  anorg.  Chem.,  1910,  66,  426 — 431.  Compare 
Baudisch,  this  vol.,  ii,  76). — A  6%  solution  of  ammonium  "  cupferron  " 
(nitrosophenylhydroxylamine)  precipitates  ferric  iron  quantitatively. 
An  excess  of  acid  does  not  interfere  with  the  precipitation.  The 
separation  of  iron  from  nickel,  aluminium,  or  chromium  by  this 
means  is  quantitative. 

In  precipitating  copper,  a  large  excess  of  mineral  acid  must  be 
avoided.  An  acetic  acid  solution  is  the  most  suitable,  and  a  double 
quantity  of  the  reagent  should  be  used.  Cadmium  and  zinc  do  not 
interfere  with  the  precipitation.  Silver,  mercury,  lead,  and  tin  are 
precipitated.  Baudisch's  method  of  separating  iron  and  copper  gives 
quantitative  results.  C.  H.  D. 

The  Volumetric  Estimation  of  Uranium  and  Vanadium. 
E.  DE  MiLLE  Campbell  and  Charles  E.  Griffin  {J.  Ind.  Engin.  Chem., 
1909,  1,  661 — 665). — The  various  methods  for  estimating  uranium  and 
vanadium  which  have  been  described  by  Friedel  and  Cumenge,  A.  N. 
Finn,  Fritchle,  G.  Edgar,  and  others  are  recapitulated  and  criticised. 
When  uranium  and  vanadium  are  present  in  approximately  equal 
amounts,  the  authors  recommend  the  following  procedure.  The 
solution  of  the  mixed  metallic  salts  is  rapidly  heated  to  boiling  with 
sulphuric  acid  in  a  tube  containing  a  spiral  of  aluminium  wire,  and 
maintained  at  100°  until  the  grey  colour  of  the  solution  shows 
that  reduction  is  complete  ;  the  spiral  is  withdrawn,  the  solution  cooled, 
and,  after  the  addition  of  a  little  concentrated  sulphuric  acid,  titrated 
with  potassium  permanganate.  As  the  vanadium  content  was  reduced 
in  proportion  to  the  uranium,  the  nearer  the  results  came  to  the  calcu- 
lated figures  and  their  uniformity  increased  ;  this  was  considered  to  be 
due  to  the  tendency  of  the  vanadium  to  oxidise  in  contact  with  air,  and 
was  to  some  extent  prevented  by  the  addition  of  ferric  alum  solution 
when  the  spiral  was  withdrawn.  The  application  of  the  method  to  an 
ore  analysis  is  described  in  the  paper.  F.  M.  G.  M. 

Improved  Method  for  the  Estimation  of  Titaniun. 
Alexander  Gemmell  {Analyst,  1910,  35,  198— 202).— The  sulphuric 
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acid  solution,  which  should  on  no  account  contain  more  than  0'15  gram 
of  titanium  dioxide,  is  reduced  in  a  conical  flask,  fitted  with  a  rubber 
cork  and  Bunsen  valve,  by  means  of  an  alloy  composed  of  ninety  parts 
of  zinc  and  ten  parts  of  aluminium.  When  heated  at  50°,  the  reduction 
is  complete  within  five  or  eight  minutes,  provided  the  amount  of 
titanium  does  not  exceed  0*05  gram,  but  if  over,  a  much  longer  time 
is  required. 

The  liquid  is  now  filtered  as  quickly  as  possible  into  a  flask  contain- 
ing a  solution  of  ferric  sulphate  and  dilute  sulphuric  acid,  the  air 
having  been  swept  out  by  means  of  a  little  solid  sodium  carbonate  ; 
as  a  precaution,  a  current  of  carbon  dioxide  may  be  passed  over  the 
funnel  during  filtration.  The  ferrous  sulphate  formed  in  the  reaction 
is  then  titrated  with  standard  permanganate. 

Filtration  through  a  tube  containing  small  lumps  of  an  alloy  of 
magnesium  and  aluminium  ("  magnalium ")  also  causes  complete 
reduction,  but  its  use  is  less  convenient.  L.  de  K. 

Vanadium  and  its  Estimation.  George  Auchy  {J.  Ind.  Engin. 
Chem.,  1909,  1,  455). — A  discussion  as  to  whether  the  presence  of 
vanadium  imparts  more  valuable  properties  to  steel  than  does  that  of 
other  metals.  The  results  of  other  workers  are  collected  and  expressed 
in  "  Quality  Figures,"  which  consist  of  the  tensile  strength,  shock,  and 
hardness  figures  of  each  sample  summed  up  and  expressed  as  a  single 
figure ;  by  this  method,  vanadium  is  shown  to  be,  if  anything,  inferior 
to  chromium,  molybdenum,  tungsten,  and  even  to  silicon  unless  the 
percentage  of  the  latter  exceeds  0'5^^ 

The  various  methods  employed  for  the  estimation  of  vanadium  are 
considered,  and  one  described  in  which  the  steel  after  solution  in  aqua 
regia  is  evaporated  several  times  to  dryness  with  hydrochloric  acid 
and  the  operation  subsequently  repeated  with  sulphuric  acid  until 
hydrogen  chloride  is  expelled,  the  residue  treated  with  water  and 
again  evaporated  several  times  to  convert  the  vanadium  completely 
into  vanadium  dioxide  (VgO^),  and  finally  titrated  with  potassium 
permanganate,  the  end  point  being  indicated  by  the  pink  colour  persist- 
ing after  the  liquid  has  had  fifty  to  sixty  vigorous  shakings.  The 
statement  by  Treadwell,  that  concentrated  hydrochloric  acid  reduces 
vanadium  pentoxide  (VoOj)  to  a  variable  mixture  of  the  lower  oxides 
VjO^  and  VjOj,  is  not  corroborated  by  the  author,  except  when  the 
solutions  have  not  been  efficiently  evaporated.  F.  M.  G.  M. 

"Volumetric  Estimation  of  Antimony.     Eugen  Schmidt  {Chem. 

Zeii.,  1910,  34,   453 — 454). — The   following   existing   processes   are 

I  particularly  recommended  :  (1)  Titration  with  iV/lOO-iodine  in  presence 

of  sodium  potassium  tartrate  and  sodium  hydrogen  carbonate;   the 

'iodine  should  be  added  in  very  slight  excess,  and  titrated  back  with 

•':n.sulphate.     (2)  Titration  with  AyiO-potassium  bromate  in  hydro- 

iic   acid    solution    containing    methyl-orange    as    indicator;    the 

iisappearance  of    the  colour  marks    the   end-point.     (3)    The    direct 

itration  with  standard  permanganate  in  hydrochloric  acid  solution. 

L.  J>B  K. 
3S— 2 
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The  Estimation  of  Caoutchouc  as  Tetrabromide.  Georg 
Fendler  {Guviini  Zeit.,  1910,  24,  931). — A  discussion  of  the  methods 
employed  when  caoutchouc  is  estimated  as  tetrabromide,  with  a  criticism 
on  the  work  and  results  obtained  by  Hiibener.  F.  M.  G.  M. 

Physico-chemical  Estimation  of  the  Ash  of  Wine.  Paul 
DuTOiT  and  Marcel  Duboux  {J,  suisse  Chim.  Fharm.,  1909,  No.  26. 
Reprint,  7  pp.). — The  authors  having  made  a  large  number  of 
experiments,  propose  the  following  formula:  {x  10^  +  /?)(4 +  20)/330  = 
%  of  ash,  in  which  x  —  the  speciBc  conductivity  of  the  sample,  and  A 
the  volume  %  of  alcohol,  whilst  y8  is  a  factor  depending  on  x  10^ 
When  the  latter  lies  between  100  and  149  the  value  of  /S  =  0,  between 
150  and  174/?  =  5,  between  175  and  199  /3  =  9,  between  200  and  249  y3  = 
15,  between  250  and  299  /S=22,  between  300  and  399  ^  =  30,  and 
between  400  and  500  /?  =  40.  L.  de  K. 

Colour  Reactions  [for  Fusel  Oil,  etc.]  with  Salicylaldehyde 
and  Sulphuric  Acid.  Hans  Kreis  {Chem.  Zeit.,  1910,  34,  470). — 
The  red  coloration  obtained  by  adding  salicylaldehyde  and  sulphuric 
acid  to  an  alcoholic  solution  of  the  higher  alcohols  (fusel  oil)  is  not 
conclusive,  since  most  ethereal  oils  also  give  the  test. 

These  may,  however,  be  removed  to  a  great  extent  by  diluting  and 
salting  out  the  original  sample  (such  as  artificial  essences)  before 
saponification  and  distillation.  L.  de  K. 

Estimation  of  Phenol,  Salicyl  Alcohol,  Salicylic  Acid, 
and  ^-Hydroxybenzoic  Acid  as  Tribromophenol  Bromide. 
WiLHELM  AuTENRiETH  and  Fritz  Beuttel  (Arck.  Pharm.,  1910,  248, 
112 — 127). — Text-books  still  t^tate  that  phenol  in  aqueous  solution  is 
estimated  by  precipitation  as  tribromophenol  by  an  excess  of  bromine 
water,  despite  the  fact  that  thirty  years  ago  Benedikt  showed  that 
under  these  conditions  the  precipitate  consists  entirely  of  tribromo- 
phenol bromide  [tribromophenyl  hypobromite],  CgH^Brg'OBr,  m.  p.  118° 
(Auwers  and  Biittner  give  the  m.  p.  131°,  a  value  confirmed  by  the 
authors).  The  substance,  which  can  be  kept  without  loss  of  bromine 
for  a  long  time  over  sulphuric  acid  in  a  vacuous  desiccator,  can  be 
recrystallised  unchanged  from  benzene,  chloroform,  or  petroleum  and 
carbon  disulphide ;  other  solvents  convert  it  into  tribromophenol. 
It  is  remarkably  stable  to  boiling  aqueous  alkalis. 

The  estimation  of  phenol  is  performed  as  follows.  The  aqueous 
solution,  about  0'2%,  is  placed  in  a  large  glass-stoppered  bottle,  and  is 
slowly  treated,  at  first  with  only  gentle  shaking,  with  so  much 
saturated  bromine  water  that  the  supernatant  liquid  is  reddish- 
brown,  and  an  appreciable  amount  of  bromine  vapour  is  present. 
After  the  mixture  has  been  shaken  vigorously  for  ten  to  fifteen 
minutes  and  kept  in  ice  for  four  to  six  hours  with  frequent  shaking, 
the  precipitate  is  collected  on  a  tared  Gooch  crucible,  washed  with 
bromine  water,  dried  for  three  to  four  hours  over  sulphuric  acid  in  a 
vacuous  desiccator,  and  weighed  as  CgHjOBr^ ;  the  result  is  accurate 
to  within  3%. 

Salicylic   acid,  salicyl   alcohol,    and  jo-hydroxybenzoic   acid,  all    of 
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which  yield  tribromophenol  bromide  under  the  preceding  conditions, 
can  be  estimated  in  a  similar  manner ;  in  the  ease  of  salicylaldehyde 
the  result  is  about  6%  too  low. 

Aqueous  solutions  of  p-cresol  and  bromine  yield,  under  different 
conditions,  mixtures  of  3  : 5-dibromo-p-cresol,  3  :  5-dibromo-/>-cresol 
bromide,  CgHg^IeBr./OBr,  3  :  5-dibromo-/j-hydroxybenzyl  bromide,  and 
tribromophenol  bromide.  By  the  prolonged  action,  six  to  ten  days,  of 
an  excess  of  saturated  bromine  water  on  its  aqueous  solution,  jtMJresol 
is  ultimately  converted  into  tribromophenol  bromide ;  the  yield, 
however,  is  only  77 — 88%  of  the  theoretical.  o-Cresol  is  not  converted 
into  tribromophenol  bromide  by  bromine  water.  C.  S. 

Qviinonoid.  Compounds.  XXII.  The  Estimation  of 
Quinones.  Richard  Willstatter  and  Riko  ^Iajima  {Ber.,  1910, 
43,  1171 — 1175). — The  authors  have  examined  more  fully  the  method 
formerly  employed  (Willstatter  and  Dorogi,  Abstr.,  1909,  i,  535)  for 
estimating  quinones,  which  is  based  on  that  of  Yaleur  (Abstr.,  1900, 
ii,  57).  When  ethereal  solutions  are  being  dealt  with,  especially  if 
they  are  impure,  neither  this  method  nor  that  of  Wieland  (this  vol., 
i,  24:3)  is  satisfactory.  The  reaction  between  quinone  and  hydriodic 
acid  reaches  an  equilibrium,  so  that  it  is  necessaiy  to  have  an  excess 
of  the  latter  in  the  ether  during  the  titration  of  the  liberated  iodine. 
When  the  solution  is  coloured,  a  slight  excess  of  dilute  (X/10)  thio- 
sulphate  is  added,  and  the  excess  afterwards  titrated  back  with  iodine 
and  star6h.  The  ether  used  must  be  carefully  purified,  otherwise  it 
liberates  iodine  itself,  and  produces  a  notable  error.  The  concentrations 
of  the  solutions  must  be  within  certain  limits. 

The  reaction  with  acidified  potassium  iodide  proceeds  rapidly  enough 
with  benzoquinone  and  toluquinone,  but  in  the  case  of  xyloquinone 
and  thymoquinone  it  is  so  much  slower  that  it  is  advisable  to  increase 
three-fold  the  excess  of  hydriodic  acid.  The  reaction  and  titration 
must  then  be  effected  in  an  atmosphere  of  carbon  dioxide  to  prevent 
the  liberation  of  iodine  by  the  oxygen  of  the  air.  R.  V.  S. 

Detection  of  Inositol  in  Organic  Products.  G.  Meillebe  and 
P.  Fleury  {J.  Pharm.  Chim.,  1910,  [vii],  1,  348— 354).— The  detection 
of  inositol  can  only  be  accomplished  by  its  isolation  and  the  deter- 
mination of  its  physical  characters.  The  possibility  of  isolating  it  by 
precipitation  with  metallic  salts,  such  as  basic  lead  acetate,  copper 
acetate,  etc.,  is  studied,  and  the  following  general  method  is  suggested. 
The  liquid  is  diluted  to  contain  05%  of  total  sugars,  calculated  as 
dextrose.  For  liquids  of  animal  origin,  a  mixture  of  lead  and  mercuric 
•cetatea  is  used  as  a  preliminary  defecating  agent,  and  with  vegetable 
infusions  a  solution  of  lead  acetate,  the  solution  in  either  case  being 
urtt  made  slightly  acid.  The  precipitate  is  filtered  off,  or  removed  by 
a  centrifugal  machine,  and  the  filtrate  neutralised.  To  it  is  added 
basic  lead  acetate,  cadmium  nitrate,  and  ammonia  in  succession.  The 
precipitate  so  formed  contains  all  the  inositol  with  a  proportion  of 
sugars ;  it  is  collected,  suspended  in  water,  decomposed  with  hydrogen 
1  sulphide,  and  the  excess  of  the  latter  removed.  This  filtrate  is  again 
treated  with  basic  lead  acetate  and  cadmium  nitrate  in  succession* 
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This  precipitate  contains  all  the  inositol,  which  can  then  be  regenerated 
as  before  and  purified  by  crystallisation  from  methyl  alcohol.  The 
preliminary  defecation  and  the  application  of  this  general  method  to 
fermented  liquors,  animal  fluids  and  plant  juices,  urines,  etc.,  are 
discussed  in  detail  in  the  original.  T.  A.  H. 

Estimation  of  Blood-Sugar.  Ivar  Bang,  H.  Lyttkens,  and 
J.  Sandgren  {Zeitsch.  physiol.  Chem.,  1910,  65,  497 — 503). — A  com- 
parison of  the  various  methods  in  use  for  removing  the  proteins  before 
the  Bang  method  is  employed  for  sugar  estimation.  The  method 
recommended  consists  in  general  terms  in  extracting  the  blood 
thoroughly  with  alcohol,  concentrating  the  alcoholic  extracts,  then 
treating  with  hydrochloric  acid  and  blood-charcoal.  The.  whole  pro- 
cedure, including  the  estimation,  can  be  carried  out  in  half  an  hour. 

W.  D.  H. 

Simple  Method  of  Estimating  Sugar  in  Blood.  K.  Mobckel 
and  E.  Frank  (Zeitsch.  physiol.  Chem.,  1910,  65,  323— 329).— The 
method  proposed  by  Bertrand  (Abstr.,  1907,  ii,  136)  for  the  estimation 
of  reducing  sugars  can  be  employed  to  estimate  the  sugar  in  blood- 
plasma  or  -serum  if  all  the  protein  matter  is  first  removed  by  means  of 
colloidal  ferric  hydroxide  in  the  presence  of  a  little  magnesium  sulphate, 
or,  better,  of  sodium  potassium  tartrate.  The  authors  give  a  table  in 
extension  of  that  published  by  Bertrand  {loc.  cit.).  R.  Y.  S. 

The  Digestion  of  Cellulose  in  the  Domesticated  Animals. 
IV.  Simon  and  Lohrisch's  Method  for  the  Estimation  of 
Cellulose.  W.  Grimmer  and  Arthur  Scheunert  [Berl.  Tierarztl. 
Wochenschrift,  1910,  26,  Reprint). — When  cellulose  is  treated  with  hot 
concentrated  (50%)  potassium  hydroxide  and  subsequently  with 
hydrogen  peroxide,  as  described  by  Simon  and  Lohrisch  in  their 
method  of  estimating  cellulose  (Abstr.,  1904,  ii,  787),  it  does  not 
remain  unaffected,  as  these  authors  supposed,  but  a  considerable 
proportion  (25 — 40%)  is  dissolved.  This  loss  again  occurs  if  the 
treatment  is  repeated,  so  that  the  above  method  and  the  results 
obtained  by  means  of  it  must  be  regarded  as  incorrect.         R.  Y.  S. 

New  Method  for  Estimating  Cellulose.  Roman  Dmochowski 
and  Bernhard  Tollens  {J.  Landw.,  1910,  58, 1 — 20). — About  3  grams 
of  the  finely-powdered  substance  are  boiled  successively  with  200  c.c. 
each  of  1*25%  sulphuric  acid,  water,  r25%  potassium  hydroxide,  and 
water  in  a  Wattenberg  dish  (J.  Landw.,  1880,  28,  273).  The  liquid 
is  then  removed  by  means  of  a  flat  filter  attach*ed  to  a  pump.  The 
filter  consists  of  a  glass  plate  with  grooves  leading  to  a  hole  in  the 
centre  and  connected  on  the  other  side  with  a  tube  ;  the  plate  is  covered 
with  a  hardened  filter  paper,  except  with  slimy  substances,  for  which 
ordinary  filter  paper  is  used.  Porcelain  filters,  with  fine  perforations, 
may  also  be  employed. 

The  residue  is  next  washed  into  a  Gooch -crucible  with  asbestos,  and 
as  much  of  the  water  as  possible  removed  by  suction.  It  is  then 
transferred  to  a  100  c.c.  beaker,  and  heated  for  an  hour  to  about  80° 
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with  nitric  acid  (D  I'lo),  being  frequently  stirred.  The  yellow 
substance  is  returned  to  the  dish,  and,  after  the  nitric  acid  has  been 
removed  by  suction,  is  boiled  with  water  until  no  longer,  or  only 
slightly,  yellow.  Woody  substances  should  be  heated  on  a  water-bath 
for  half  an  hour  with  2%  ammonia,  filtered,  and  boiled  twice  with 
water. 

It  is  then  filtered  in  a  Gooch  crucible,  treated  for  half  an  hour  with 
alcohol  and  ether,  dried  at  105 — 100°  until  the  weight  remains 
constant,  ignited,  and  again  weighed.  The  difference  between  the  two 
weights  multiplied  by  1"1  gives  the  amount  of  cellulose. 

N.  H.  J.  M. 

Employment  of  the  Nevr  Method  of  Estim.ating  Cellulose  in 
"Wood  and  the  Materials  Employed  in  the  Paper  Industry. 
RoMAy  Dmochowski  and  Beenhakd  Tollens  (J.  Landw.,  1910,  58, 
21 — 26). — Estimations  of  cellulose  in  wood,  sulphite  cellulose,  and 
Swedish  paper,  etc.,  were  made  by  the  new  method  (preceding  abstract) 
and  by  several  other  methods  for  comparison.  In  the  case  of  wood, 
the  results  obtained  by  Henneberg's  method  were  about  60%  too  high. 
The  new  method  and  that  of  Cross  and  Bevan  show  some  agreement  ; 
it  is  considered,  however,  that  the  latter  is  less  satisfactory,  as 
no  correction  is  made  for  loss  of  cellulose  in  the  process. 

X.  H.  J.  M. 

New  Reaction  for  Glycxironic  Acid.  Guido  Goldschmiedt 
{Zeitsch.  physiol.  Chem.,  1910,  66,  389 — 393). — A  trace  of  glycuronic 
acid  dissolved  in  0"5  c.c.  of  water  and  mixed  with  1  or  2  drops  of 
a  15%  alcoholic  solution  of  a-naphthol  gives  a  deep  emerald-greea 
coloration  on  the  addition  of  3 — 4  c.c.  of  concentrated  sulphuric  acid, 
and  this  changes  to  deep  blue  or  violet  when  diluted  with  water.  The 
coloration  is  best  seen  when  the  aqueous  liquid  is  poured  carefully  on 
to  the  concentrated  acid.  Glycuronic  acid  derivatives,  for  example, 
scutellarin,  glycuron,  acetylscutellarin,  the  phenylhydrazine,  and 
/)-bromophenyihydrazine  derivatives  of  the  acid,  euxanthic  acid, 
urochloralic  acid,  phenylglycuronic  acid,  and  glycyrrhizinic  acid,  also 
give  the  same  reaction, 

A  similar  reaction  is  given  by  the  glycuron  present  in  normal  urine. 

J.  J.  S. 

Assay  of  Anhydromethylenecitric  Acid  and  of  "  Citarine  " 
and  "HelmitoL"  J.  M.  A.  Heglakd  {Pharm.  Weekblad,  1910,  47, 
418 — 422). — Anhydromethylenecitric  acid,  a  condensation  product 
of  citric  acid  and  formaldehyde  having  strongly  acid  properties,  is 
assayed  as  follows :  0*408  gram  of  the  product  is  heated  in  a  flask 
with  10  c.c.  of  ^-potassium  hydroxide,  5  c.c.  of  water,  and  6  c.c.  of 
3%  hydrogen  peroxide  on  the  water-bath  for  one  hour,  and  then  just 
heated  to  boiling  to  decompose  the  excess  of  peroxide.  When  cold, 
55  c.c.  of  water  are  added,  and  the  liquid  is  titrated  with  iV710-hydro-. 
chloric  acid,  using  phenolplithalein  as  indicator.  Theoretically,  157  c.c. 
of  acid  are  required  to  neutralise  the  excess  of  alkali. 

"Citarine"  (the  sodium  salt  of  the  above  acid)   and  "  helmitol " 
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(its  compound  with  hexamethylenetetramine)  are  best  tested  accord- 
ing to  the  directions  given  in  Bayer  and  Co.'s  pamphlet,     L.  de  K. 

The  Bmplojrment  of  Sodium  Hydroxide  and  Barium 
Hydroxide  in  Formaldehyde  Titrations.  Soken  P.  L.  Sorensen 
(Biochem.  Zeitsch.,  1910,  25,  1 — 5). — In  the  presence  of  carbonates 
and  phosphates,  it  is  advisable  to  separate  these  acids  by  barium 
hydroxide  and  barium  chloride  before  neutralising  to  litmus,  and  then 
titrating  with  barium  hydroxide  in  presence  of  formaldehyde  and 
phenolphthalein.  If  other  essential  substances  are  precipitated  at 
the  same  time,  then  sodium  hydroxide  should  be  used  for  titration, 
and  the  error  due  to  the  presence  of  carbonates  and  phosphates  is 
smaller.  In  titration  of  digests,  barium  hydroxide  is  preferable 
to  sodium  hydroxide  in  presence  of  carbonates  and  phosphates, 
except  in  cases  when  barium  precipitates  are  produced,  which  interfere 
with  the  results.  In  solutions  free  from  carbonate  and  phosphate, 
either  reagent  may  be  used  for  titration.  S.  B.  S. 

The  Refraction  of  the  Insoluble  Fatty  Acids  of  Butter 
Fat.  G.  DuMiTEESCU  and  D.  M.  Popescu  {Ann.  Falsif.,  1910,  3, 
149 — 153.  Compare  Abstr. ,  1907,  ii,  314), — The  authors  consider 
that  the  refraction  of  the  insoluble  fatty  acids  of  a  sample  of  butter 
fat  affords  more  certain  evidence  of  sophistication  than  does  the 
refraction  of  the  butter  fat  itself,  as  the  variation  observed  between 
the  fatty  acids  from  different  butters  is  smaller  than  in  the  case  of 
the  fats.  Forty-eight  samples  of  butter  examined  gave  refractometer 
numbers,  at  40°,  lying  between  40"9  and  43*7,  whilst  the  fatty  acids 
from  the  same  butters  gave  readings  varying  from  29*0  to  30*4  ;  three 
other  samples,  however,  yielded  fatty  acids  showing  a  refractometer 
number  of  31'1,  but  these  samples  are  considered  to  be  abnormal.  The 
insoluble  fatty  acids  of  cocoanut  oil  gave  a  reading  of  15'1  ;  those  of 
lard,  37-4,  and  those  of  beef  fat,  37-4.  W.  P.  S. 

Estimation  of  Fat  in  Cocoa  and  Chocolate.  Adolf 
Pkochnow  {Arch.  Pharm.,  1910,  248,  81 — 88). — The  author  considers 
that  rapid  methods,  such  as  those  of  Tschaplowitz  (Abstr.,  1906,  ii, 
404)  and  of  Kirschner  {ibid.,  ii,  502),  for  the  estimation  of  fat  in 
cocoas  are  applicable  only  when  very  accurate  results  are  not  required. 
In  view  of  recent  determinations,  the  accepted  average,  50%,  of  fat 
should  be  increased  to  56%. 

The  adulteration  of  cocoa  preparations  with  fats  of  vegetable 
origin  can  easily  be  detected,  but  not  so  the  addition  of  animal  fats. 
The  detection  of  the  latter  by  Neuberg  and  Rauchwerger's  spectro- 
scopic test,  whereby  cholesterol  can  be  identified  in  the  presence  of 
phytosterol,  appears  to  be  untrustworthy,  because  the  phytosterols, 
isolated  by  the  author  from  two  genuine  cocoa  butters  and  also  from 
sesame  oil  and  cotton-seed  oil,  give  the  spectrum  characteristic  of 
cholesterol.  C.  S. 

The  Reaction  of  Sesame  Oil  with  Furfuraldehyde.  P.  N. 
VAN  EcK  {Pharm.  Weekblad,  1910,  47,  394—398.  Compare  ihid., 
1907,    44,  1282) — In   order   to   obtain  the  test  for   sesame  oil,  the 
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presence  of  ^-hydroxy-S-methylfurfuraldehyde  or  of  furfuraldehyde  is 
required.  The  following  substances  on  treatment  with  hydrochloric 
acid  yield  the  first-named  aldehyde,  and  may,  therefore,  serve  as  new 
reagents  :  vanillin,  heliotropine,  anisaldehyde,  and  cinnamaldehyde. 
The  following  oils  should  be  added  to  the  list  of  those  which  do  not 
give  the  reaction  :  Oleum  mucunae  capitatae,  oleum  silyhi  Mariani, 
oleum  lyco]X)dei,  oleum  aleuriti,  and  oleum  staphidis  agriae. 

A  well-known  test  for  pyrogallol  is  the  violet-red  coloration 
obtained  on  boiling  with  hydrochloric  acid  and  adding  a  little  vanillin. 
The  latter  may,  however,  be  replaced  by  one  of  the  other  three  reagents. 

L.  DE  K. 

Aromatic  Nitro-derivatives,  particularly  Nitrophenols,  as 
Precipitants  for  Alkaloids.  Leopold  Rosenthaler  and  P.  Gorxer 
{Zeitsch.  anal.  Cliem.,  1910,  49,  340— 358).— The  action  of  sixteen 
representative  nitro-compounds  of  the  phenol  type  on  thirty-four 
alkaloids  has  been  studied,  and  the  results  are  tabulated.  In  several 
cases  characteristic  precipitates  were  obtained,  and  micro-illustrations 
of  some  of  these  are  shown.  L.  de  K. 

Colour  Reactions  of  Adrenaline  and  Allied  Bases.  Arthur 
J.  EwiNS  (/.  Physiol.,  1910,  40,  317 — 326). — The  colour  reactions  of 
adrenaline  produced  by  iodine,  mercuric  chloride,  or  di-iodate  are  due 
wholly  or  in  part  to  oxidation,  and  a  new  reagent  acting  in  the  same 
way,  namely,  potassium  persulphate,  gives  a  similar  red  colour,  owing 
to  the  same  cause.  It  is  more  sensitive  than  the  others  ;  other  bases 
{the  amino-base  corresponding  with  adrenaline,  dehydroxyphenylethyl- 
amine,  the  corresponding  methyl,  ethyl  and  propylami no-bases, 
•and  aminoacetopyrogallol)  gave  the  same  reaction.  Those  of  the 
type  aminoacetocatechoi  do  not.  W.  D.  H. 

Estimation  of  "  Ferripyrine."  A.  Astruc  and  J.  Bocisson 
{J.  Fliarm.  Chim.,  1910,  [vii],  1,  395— 397).— When  "ferripyrine"  is 
neutralised  with  sodium  or  potassium  hydroxide,  using  pheuolphthaleia 
as  indicator,  the  iron  is  precipitated  as  ferric  hydroxide,  and  a  solution 
of  antipyrine  is  obtained.  The  amount  of  antipyrine  in  this 
solution  may  be  estimated  by  titration  with  iodine,  as  described  by 
Bougault  ( Abstr.,  1899,  ii,  193),  or  by  the  use  of  picric  acid,  as  suggested 
by  Astruc  and  Pegurier  for  pyramidone  (Abstr.,  1905,  ii,  778).  In 
the  latter  case,  sodium  hydroxide  must  be  employed  for  the  initial 
neutralisation.  T.  A.  H. 

Separation  of  Creatinine  from  Meat  Extracts.  Karl  Micko 
{Zeilsch.  NaJir.  Genussm.,  1910,  19,  426— 134).— The  following  method 
is  deacribed  for  the  separatiou  of  creatinine  from  meat  and  other 
extracts,  as  it  is  sometimes  important  to  prove  that  the  coloration 
obtained  with  alkaline  picric  acid  (Jaffa's  reaction)  is  actually  due  to 
the  prtsence  of  creatinine  in  a  given  extract.  A  quantity  of  the 
extract  is  dissolved  with  water  and  treated  with  lead  acetate  in  excess, 
the  precipitate  formed  being  separated  by  filtration,  and  the  excess  of 
lead  then  removed  from  the  filtrate  by  evaporation  after  the  addition 
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of  hydrochloric  acid  and  alcohol.  The  lead-free  solution  is  nexfc 
treated  with  20%  sodium  hydrogen  sulphide  solution  and  13%  copper 
sulphate  solution,  boiled,  cooled,  and  filtered.  After  removing 
sulphurous  acid  and  copper  from  the  filtrate,  the  latter  is  evaporated 
and  extracted  with  alcohol,  the  alcoholic  solution  obtained  being  in 
turn  evaporated.  The  resulting  syrup  is  dissolved  in  dilute  sulphuric 
acid,  and  the  solution  is  treated  with  phosphotungstic  acid  solution. 
After  the  lapse  of  two  days,  the  precipitate  is  collected  on  a  filter, 
washed,  and  then  decomposed  by  boiling  with  a  slight  excess  of  barium 
hydi-oxide.  The  mixture  is  passed  through  a  filter,  the  excess  of  barium 
is  removed  from  the  filtrate  by  evaporation  with  sulphuric  acid,  the 
barium-free  solution  is  evaporated,  and  the  residue  extracted  with 
alcohol.  The  alcoholic  solution  is  evaporated,  the  residue  is  dissolved 
in  water,  lead  hydroxide  and  an  excess  of  hot  alcohol  are  added,  the 
solution  is  filtered  after  the  lapse  of  several  hours,  and  the  excess  of 
lead  is  removed  from  the  filtrate  as  sulphide.  The  solution  is  then 
evaporated,  the  crystalline  residue  is  dissolved  in  1'2%  picric  acid 
solution,  and  allowed  to  crystallise.  The  creatinine  picrate  is  collected 
on  a  filter,  and  the  filtrate  evaporated  under  reduced  pressure,  a 
further  small  quantity  of  creatine  picrate  thus  obtained  being  added 
to  the  main  bulk.  After  decomposing  the  picrate  with  hydrochloric 
acid  and  extracting  the  picric  acid  with  toluene,  the  creatine  hydro- 
chloride solution  is  evaporated  until  crystallisation  commences.  The 
mass  of  crystals  is  treated  with  a  mixture  of  1  part  of  acetone  with  2 
parts  of  alcohol,  and  -collected  on  a  filter,  the  filtrate  being  then 
evaporated  in  order  to  obtain  a  small  quantity  of  creatine  hydrochloride 
passing  into  solution.  The  crystals  are  dried  at  a  temperature  of  100° 
and  weighed.  A  sample  of  meat  extract  examined  yielded  4 '5%  of 
creatine  hydrochloride.  The  method  may  be  applied  to  mixtures  of 
meat  and  yeast  extract,  but,  in  this  case,  larger  quantities  of  the  sub- 
stance must  be  employed.  W.  P.  S. 

Estimation  of  Morphine.  Rudolf  Gottlieb  [Arch.  exp.  Path. 
Pharm.,  1910,  62,  430). — It  is  pointed  out  that  Winterstein's  recent 
criticisms  (this  vol.,  ii,  363)  on  RUbsamen's  method  are  based  ou  a 
misunderstanding  of  certain  points  in  the  technique.  W.  D.  H. 

Estimation  of  Morphine,  Narcotine,  and  Codeine  in  Opium 
and  its  Galenical  Preparations.  P.  van  der  Wielen  {Bull.  Sci. 
Pharmacol,  1910,  17,  69 — 63). — For  the  estimation  of  the  morphine, 
the  process  given  in  the  Dutch  Pharmacopcea  is  followed  ;  this  is 
essentially  the  same  as  the  method  given  in  the  French  Codex. 

For  the  estimation  of  the  narcotine  and  codeine,  the  following 
process  is  recommended.  Ten  grams  of  opium  are  boiled  with  100 
grams  of  alcohol  (70°  French)  in  a  reflux  apparatus  for  an  hour,  and 
any  loss  in  alcohol  is  restored.  In  5  grams  of  the  filtrate  the  extract 
is  determined.  Suppose  the  solution  contains  p%  of  extract,  then  the 
total  quantity  of  the  alcoholic  solution  is  1 0,000/1 00-jo  grams,  and  3 
grams  of  opium  correspond  with  3000/1  OO-p  grams  of  the  alcoholic 
solution.  This  quantity  is  evaporated  in  a  porcelain  capsule  to  3  c.c, 
which  are  then  transferred  to  a  flask,  the  capsule  being  washed  three 
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times  in  succession  with  2*5  c.c.  of  water  ;  90  c.c.  of  ether  are  added, 
and,  after  shaking,  5  c.c.  of  10%  sodium  hydroxide  are  introduced. 
After  three  hours  interval,  with  occasional  shaking,  3  grams  of  gum 
tragacanth  are  added,  and  75  grams  of  the  clear  ethereal  solution 
evaporated  to  dryness.  The  residue  is  then  dissolved  by  warming  with 
4  grams  of  alcohol  (90°  French).  After  twenty-four  hours,  the  crystals 
of  narcotine  are  collected,  washed  with  5  c.c.  of  alcohol,  dried,  and 
weighed.  As  narcotine  is  not  quite  insoluble  in  alcohol,  a  correction 
of  +  0*0 16  gram  must  be  applied. 

The  filtrate  containing  the  codeine  is  diluted  with  10  c.c.  of  water, 
and  then  evaporated  to  10  c.c.  The  resinous  matters  separate,  and, 
after  twenty-four  hours  the  solution  is  filtered.  Ten  c.c.  of  J^yiOO- 
hydrochloric  acid  are  added,  and  the  excess  of  acid  is  titrated  with 
i\7100-sodium  hydroxide,  using  haematoxylin  as  indicator;  1  c.c.  of 
acid  =  3*17  mg.  of  codeine. 

For  tne  estimation  of  narcotine  and  codeine  in  extract  of  opium, 
3  grams  of  the  sample  are  dissolved  in  5  c.c.  of  water  and  shaken 
with  ether,  etc.,  as  just  directed.  AYhen  dealing  with  tinctures  or 
laudanum,  30  c.c.  of  the  sample  are  evaporated  to  expel  the  alcohol,  and 
further  treated  in  the  same  manner. 

An  alcoholic  extract  of  opium  seems  to  contain  more  alkaloids  than 
an  aqueous  one.  L.  de  K. 

The  Tryptophan-aldehyde  Reaction.  George  W.  Heimrod  and 
Phcebus  a,  Levene  {Biochem.  Zeitsch.,  1910,  25,  18 — 23). — Hehner's 
test  for  formaldehyde  (tryptophan-contaioing  protein,  formaldehyde, 
ferric  chloride,  and  concentrated  sulphuric  acid)  is  characteristic  for 
this  aldehyde.  A  similar  reaction  is,  however,  given  with  other 
aldehydes  if,  before  the  addition  of  the  sulphuric  acid,  the  mixture 
is  warmed  with  a  little  phosphoric  acid.  The  colours  given  with 
indole  and  skatole  are  not  so  marked  as  those  given  with  tryptophan. 

S.  B.  S. 

Estimation  of  the  Pharmacological  Activity  of  the  Dried 
Leaves  of  Digitalis  purpurea.  Oscar  Schmiedeberg  [Arch.  exp. 
Path.  Fharm.,  1910,  62,  305 — 328) — The  therapeutic  use  of  digitalis 
18  uncertain,  and  various  methods  tor  estimating  the  activity  of  pre- 
parations, such  as  lethal  dose,  effect  on  blood-pressure,  etc.,  have  been 
from  time  to  lime  proposed.  These  are  discussed  in  full,  as  well  as 
the  precautions  necessary  to  obtain  extracts  as  nearly  alike  in 
concentration  as  possible.  The  method  for  standardising  adopted  is 
the  effect  produced  on  the  frog's  heart,  and  experiments  with  various 
preparations  of  the  leaves  are  described.  W.  D.  H. 

Haemolysis  as  a  means  of  Detecting  Saponin  in  Beer, 
Aerated  Waters,  and  Wine.  Arnaldo  Kusconi  {Boll.  Hoc.  Med.- 
Chir.  Bavia,  19 lU,  Feb.  4). — The  saponins,  which  are  often  added  to 
beer  and  other  beverages  for  the  purpose  of  head-formation,  all 
exert  a  greater  or  less  haemolytic  action.  Normal  red  wines  contain 
a  factor  mhibitive  of  hsemolysis  by  saponin,  a  factor  which  consists 
neither  of  the  tannin  nor  of  the  colouring  matter,  but  which  is  susceptible 
of  fixation  by  gelatin  or  albumin.     The  method  of  testing  is  as  follows. 
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The  liquid  to  be  tested  is  rendered  isotonic  or  somewhat  hypertonic  to 
the  red  blood-corpuscles  by  the  addition  of  2%  sodium  citrate  solution. 
The  blood-corpuscles  are  separated  and  washed  in  the  ordinary  way, 
and  are  then  taken  up,  to  the  extent  of  5%,  in  1%  sodium  chloride 
solution.  Two  c.c.  of  this  globule  suspension,  together  with  5  drops 
of  the  liquid  treated  as  above,  are  kept  in  a  thermostat  for  three  hours, 
then  in  the  open  air  for  twelve  hours,  after  which  the  liquid  is  tested 
to  ascertain  whether  haemolysis  has  occurred.  With  beer  one  part  of 
saponin  per  10,000  can  be  detected,  whilst  with  aerated  waters  the 
sensitiveness  of  the  test  is  1  in  400,000.  T.  H.  P. 

A  New  Protein  Colour  Reaction.  Organ-peptides.  "W". 
Arnold  (Bull.  Acad.  Sci.  Cracow,  1910,  A,  56—60,  61— 64).— The 
protein  of  the  crystalline  lens,  when  dissolved  in  water  either  before 
•or  after  purification  by  repeated  precipitation  with  ammonium  sulphate, 
^ives  the  following  reaction  :  a  few  drops  of  a  4%  solution  of  sodium 
nitroprusside  and  then  of  ammonia  produce  an  intense  purple  colour, 
which  is  discharged  by  acetic  acid.  Various  other  tissue  proteins  give 
the  reaction  in  varying  degrees  of  intensity.  The  proteins  of  egg- 
white  do  not,  unless  previously  subjected  to  peptic  digestion.  Keratin 
belongs  to  this  group  also.  A  third  group  of  proteins  (ovomucoid, 
mucin,  casein,  and  the  proteins  of  blood-plasma)  do  not  give  the 
reaction  even  after  digestion.  Various  amino-acids  investigated  also 
give  a  negative  result. 

The  positive  result  in  organ  proteins  is  believed  to  be  due  to 
admixture  with  hydrolysed  products  of  protein,  which  are  called  organ- 
peptides.  These  are  considered  to  be  of  physiological  importance,  and 
are  more  abundant  in  the  tissues  of  warm-blooded  than  in  those  of  cold- 
blooded animals.  W.  D.  H. 

Detection  of  Albumin  in  Urine.  Y.  Oguro  {Chem.  Zentr., 
1910,  i,  63;  from  Zeitsch.  expt.  Path.  Ther.,  1909,  7,  349—351).— 
I. — Five  c.c.  of  urine  are  acidified  with  acetic  acid  and  mixed  with 
1  c.c.  of  tincture  of  iodine  (one  part  of  iodine,  ten  parts  of  alcohol),  and 
the  brown  liquid  is  then  decolorised  by  cautiously  adding  saturated 
solution  of  sodium  hydrogen  sulphite.  An  opalescence  or  a  flocculent 
precipitate  shows  the  presence  of  albumin ;  traces  will  take  a  few 
minutes  to  form. 

II, — The  tincture  of  iodine  is  first  decolorised  with  the  acid  sulphite, 
filtered,  and  then  used  as  a  reagent  for  albumin.  L.  de  K. 

Rapid  Estimation  of  Albumin  in  Urine.  Aufrecht  (Chem. 
Zentr.,  1909,  ii,  2204;  from  DeiU.  med.  Woch.,  1909,  35,  2018—2019). 
— A  modification  of  the  Esbach  albuminometer.  The  precipitate  formed 
on  addition  of  3  c.c.  of  the  picric  acid  solution  to  4  c.c.  of  the  urine 
{acidified,  if  necessary,  with  acetic  acid)  settles  in  the  drawn  out  and 
graduated  part  of  the  tube  when  submitted  to  a  two  minutes'  centrifugal 
action. 

Propeptone  may  be  estimated  by  heating  4  c.c.  of  the  urine  in 
a  test-tube.  The  filtrate  is  then  introduced  into  the  apparatus,  diluted 
to  the  mark  with  absolute  alcohol,  and  centrifugalised.  The  volume 
of  the  jrecipitate  equals  %  of  propeptone.  L.  de  K.| 
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The  Refraction  and  Dispersion  of  Argon  and  Redeter- 
minations of  the  Dispersion  of  Helium,  Neon,  Krypton,  and 
Xenon.  Clive  Cuthbertson  and  Maud  Cuthbertson'  {Proc.  Roy. 
Sue,  1910,  A,  84,  13—15.  Compare  Abstr.,  1909,  ii,  105).— The 
mean  of  seven  experiments  gave  1*00028230  for  the  refractive  index 
of  argon  for  the  wave-length  5461.  The  dispersion  observed  between 
the  wave-lengths  6438 '5  and  4799 "9  (7  lines)  agreed  with  the  formula 
^  _  1  =  c/(nQ- -  »■-),  in  which  c  was  9'43264  x  10-'  and  n^ 
17008'9  X  10-".  Improvements  in  the  source  of  light  (use  of  the  arc 
with  poles  of  cadmium-silver  and  lithium-silver  alloys)  made  it  worth 
while  to  repeat  the  former  measurements  for  the  dispersion  of  the 
other  rare  gases,  and  the  values  of  n^-  now  found  agreed  to  within  2% 
with  the  former  determinations.  A  table  of  the  constants  for  the  five 
rare  gases  is  given.  F.  S. 

Molecular  Dispersion  of  c^/cZoPentadiene.  A  Correction. 
Karl  Auwers  and  Fritz  Eiseklohr  {Ber.,  1910,  43,  1545.  Compare 
this  vol.,  ii,  367). — The  theoretical  value  for  the  molecular  dispersion 
of  cJ/cZopentadiene  is  0'87  (not  0'46),  and  this  agrees  with  the 
experimental  value,  so  that  the  compound  does  not  show  exaltation. 

J.  J.  S. 

Wave-length  Measurements  in  the  Visible  Region  of  the 
Arc  Spectrum  of  Welsbach's  Elements,  Aldebaranium  and 
Cassiopeium.  Josef  Eder  and  Eduard  Valenta  {Zeitsch.  anoi-g. 
Chem.,  1910,  67,  102 — 106). — The  two  components  of  ytterbium, 
aldebaranium  and  cassiopeium,  have  been  examined  in  the  arc.  Both 
elements  give  bright  characteristic  lines  in  the  region  from  green  to 
red,  tables  of  which  are  given.  C.  H.  D. 

Positive  Band  Spectrum  of  Nitrogen  and  its  Variation  with 
Temperature.  Ernst  Angerer  (/Inn.  Physik,  1910,  [iv],  32, 
549 — 576). — The  spectra  of  the  positive  glow  emitted  by  Geissler 
tulies  containing  nitrogen  at  the  ordinary  temperature  and  at  the 
temperature  of  liquid  air  have  been  compared.  Special  arrangements 
were  made  to  ensure  that  the  conditions  of  discharge  should  be 
as  nearly  as  pos.sible  the  same  at  the  two  temperatures. 

In  genei"al,  the  spectrum  obtained  at  the  lower  temperature  is  much 
less  intense  than  that  emitted  at  the  ordinary  temperature.  In  the 
ca.se  of  certain  bands  and  line*,  however,  the  lowering  of  temperature 
is  not  accompanied  by  any  appreciable  alteration  in  the  intensity 
of  the  emitted  light.  Similar  experiments  with  hydrogen  and  helium 
have  shown  that  the  spectrum  of  these  ga.ses  is  unaltered  by  change 
of  temperattire.  On  the  other  hand,  argon  appears  to  behave  in 
the  same  way  a.s  nitrogen. 

The  wave-lengths  of  the  nitrogen  lines  and  bands  are  recorded  in 
^'etail.  H.  M.  D. 
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Dispersion  in  the  Electrical  Spectrum  of  Petroleum.  N. 
Obolensky  {Physikal.  Zeitsch.,  1910,  11,  433 — 440). — The  dispersion 
in  the  electrical  spectrum  of  Caucasian  petroleum  has  been  examined 
by  the  method  used  by  Colley  (Abstr.,  1908,  ii,  909).  Measurements 
of  the  refractive  indices  for  electrical  waves  of  different  wave-lengths 
are  recorded,  and  curves  are  drawn  which  show  the  dependence  of  the 
refractive  index  on  the  wave-length.  These  curves  indicate  the 
resistance  of  a  large  number  of  dispersion  bands.  The  well-defined 
band  between  332  and  335  mm.  (half  wave-length  in  air)  is  also  found 
in  the  electrical  spectrum  of  toluene  and  acetone,  and  its  presence  in 
the,  spectrum  of  petroleum  containing  naphthenes  is  considered  to 
afford  further  evidence  in  favour  of  the  view  that  this  band  is  due  to 
the  methyl  group. 

With  rise  of  temperature,  this  dispersion  band  appears  to  be 
displaced  in  the  direction  of  greater  wave-lengths.  The  variation  of 
the  refractive  index  of  petroleum  with  temperature  is  only  in 
approximate  agreement  with  the  requirements  of  the  Clausius- 
Mossotti  formula.  H.  M.  D. 

Absorption  Spectra  of  Nitrates.  Konrad  Schaefer  {Zeitsch. 
wiss.  Fhotochem.,  1910,  8,  212—234,  257— 287).— A  detailed  examina- 
tion has  been  made  of  the  absorption  due  to  the  NO3  group  in 
metallic  and  organic  nitrates.  The  experimental  data  show  that  these 
two  series  of  compounds  are  sharply  distinguished  from  one  another  by 
their  absorption  spectra.  In  the  case  of  solutions  of  metallic  nitrates, 
the  absorption  spectrum  is  almost  independent  of  the  nature  of  the 
metal  and  of  the  degree  of  ionisation  of  the  salt.  This  specific 
character  of  the  absorption  is,  moreover,  not  confined  to  solutions  of  the 
metallic  salts,  for  it  is  found  that  solid  potassium  nitrate  has  the  same 
spectrum  as  is  shown  by  its  dilute  solutions. 

The  behaviour  of  organic  nitrates  is  quite  different.  From  the 
examination  of  methyl,  ethyl,  amyl,  and  allyl  nitrates,  it  appears  that 
the  organic  nitrates  show  only  general  absorption.  Although  these 
substances  were  examined  under  different  conditions  in  the  liquid  and 
vapour  form,  and  also  dissolved  in  various  solvents,  there  was  no 
evidence  of  selective  absorption.  The  observations  are  discussed 
from  the  point  of  view  of  the  theories  of  Stark  and  Hantzsch. 

H.  M.  D. 

Absorption  Spectra  of  Potassium  Cobaltous  Thiocyanate  in 
Organic  Solvents.  Jan  von  Zawidski  {Chem.  Zentr.,  1910,  i, 
1426—1427;  from  C/iemik  Pohki,  1910,  10,  49).— Potassium  cobalt- 
ous thiocyanate,  K2Co(CNS)4,  is  soluble  in  many  organic  solvents, 
but  not  in  hydrocarbons  and  alkyl  halides.  The  solutions  are  dark 
blue,  and  the  characteristic  absorption  spectrum  is  independent  of  the 
solvent.  The  solvents  examined  include  alcohols,  aldehydes,  ketones, 
acids,  nitrobenzene,  esters,  nitriles,  cyanohydrins,  and  thiocyanates. 
The  spectrum  is  therefore  due  to  the  complex  Co(CNS)4,  being  inde- 
pendent of  the  ionising  power  of  the  solvent.  The  complex  is 
broken  up  by  water  and  formamide,  and  the  pink  colour  of  cobaltous 
salts  is  then  obtaiiicd.  C  H.  D. 
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Absorption  Spectrum  of  the  Three  Xylenes  in  the  Ultra- 
violet. WiLHELM  Mies  {Zeitsch.  wiss.  Photochem.,  1910,  8,  287 — 291. 
Compare  Abstr.,  1909,  ii,  776). — In  order  to  ascertain  the  influence  of 
the  relative  position  of  the  methyl  groups  on  the  ultra-violet  absorp- 
tion spectrum,  the  author  has  investigated  the  vapours  of  o-  and 
m-xylene  by  the  same  method  as  that  previously  used  for  p-xylene. 
The  absorption  of  m-xylene  is  considerably  weaker  than  that  of  the 
]  ar-a-compound,  and  contains  only  one  series  of  bands  instead  of  the 
two  exhibited  by  p-xylene.  The  absorption  of  o-xylene  is  still  smaller, 
and  the  photographs  afford  no  evidence  of  any  definite  series  of 
bands.  In  regard  to  the  position  of  the  heads  of  the  bands,  ^-xylene 
approximates  to  o-xylene  more  closely  than  to  the  meta-compounds. 
'llie  heads  of  the  most  intense  bands  are  at  the  following  wave-lengths  : 
para  A.  =  2722-5,  meta  A  =  2721-5,  and  ortho  X-2723.  The  relative 
l)eliaviour  of  the  three  xylenes  in  the  liquid  state  is  similar  to  that 
found  by  the  examination  of  the  vapours.  H.  M.  D. 

Evidence  of  the  Nature  of  Chemical  Ring-compounds  on 
the  Basis  of  Ultra-violet  Fluorescence.  Heixrich  Ley  and 
W.  Grafe  {Zeitsch.  xjoiss.  Photocliem.,  1910,  8,  294— 300).— The 
fluorescence  spectrum  of  a-naphthylamine  consists  of  a  single  broad 
band  reaching  from  X  =  1920  to  \  =  2690.  On  addition  of  an  equimolar 
quantity  of  hydrogen  chloride  to  an  alcoholic  solution  of  the  amine, 
the  fluorescence  band  is  reduced  in  intensity  and  displaced  slightly 
towards  the  ultra-violet ;  at  the  same  time  a  new  band  makes  its 
appearance  in  the  region  A.  =  2700 — 3100.  With  increasing  relative 
proportions  of  acid,  this  band  is  resolved  into  a  series  of  nine  bands 
which  closely  resemble  the  fluorescence  bands  of  naphthalene.  These 
bands  are  attributed  to  a-naphthylamine  hydrochloride,  and  the 
flo.se  similarity  between  the  spectrum  of  the  hydrochloride  and  that 
of  naphthalene  is  attributed  to  the  existence  of  a  similar  condition  in 
the  ring  structure  of  the  two  compounds.  The  entirely  different 
fluorescent  spectrum  of  the  free  base  is  attributed  to  the  effect  of  the 
presence  of  the  unsaturated  nitrogen  atom. 

The  ab.sorption  spectra  of  a-naphthylamine  and  its  hydrochloride  are 
also  quite  different,  but  the  latter  resembles  that  of  naphthalene. 

H.  M.  D. 

Rotation  Dispersion.  I.  Influence  of  the  Solvent  on  the 
Rotation  of  Ethyl  Tartrate  and  of  Menthol.  Hermann 
UaossMANN  {Zeitsch.  physihd.  Chem.,  1910,  73,  148—162.  Compare 
Abstr.,  1909,  ii,  713  ;  this  vol.,  ii,  372).— The  optical  rotation  of 
solutions  of  ethyl  tartrate  in  a  large  number  of  solvents,  including  all 
the  liquid  halogen  derivatives  of  methane  and  ethane,  certain  alcohols, 
benzene  hydrocarbons,  and  a  number  of  their  derivatives,  has  been 
measured  for  light  of  different  wave-lengths  at  20'',  and  the  results  are 
J^presonted  graphically  and  also  in  tabular  form.  The  magnitude  of 
the  rotation  varies  enormously  with  the  nature  of  the  solvent.  In 
tho«e  solvents  in  which  the  specific  rotation  in  the  red  is  higher  than 
that  for  the  pure  ester,  the  dispersion  curve  rises  from  red  to  blue, 
whilst  for  such  solvents  as  tetrachloroethylone  and  tetrachloroethane, 
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in  which  the  specific  rotation  is  less  than  that  of  the  pure  liquid,  the 
dispersion  curve  falls  from  red  to  blue. 

A  progressive  increase  in  the  number  of  chlorine  atoms  in  methane 
and  ethane  regularly  lessens  the  specific  rotation  towards  the  right 
until  the  system  becomes  Isevorofcatory,  but  beyond  a  certain  point 
the  rotation  towards  the  right  increases  with  an  increase  in  the 
number  of  chlorine  atoms. 

The  entrance  of  the  nitro-  and  amino-groups  into  benzene  greatly 
increases  the  rotation  to  the  right  in  these  solvents ;  the  effect  of  the 
aldehyde  and  primary  alcohol  groups  is  also  considerable,  whilst  other 
substituents,  such  as  a  single  halogen  or  methyl  group,  have  a  slight 
diminishing  effect. 

In  solvents  which  have  only  a  slight  effect  on  the  specific  rotation, 
the  dispersion  curve  shows  a  maximum,  as  in  the  case  of  the  ester 
itself.  The  greatest  specific  rotation  was  observed  in  pyridine, 
quinoline,  and  furfuraldehyde. 

Measurements  were  made  with  6,  15,  and  30  grams  of  the  ester  in 
each  solvent,  and  thus  information  has  been  gained  as  to  the  effect  of 
change  of  concentration  of  the  solvent  on  the  rotation.  In  solvents 
in  which  the  ester  is  strongly  dextrorotatory,  the  specific  rotation- 
temperature  curve  tends  to  fall  as  the  concentration  increases,  whilst 
in  Isevorotatory  solutions  it  rises  in  the  same  circumstances. 
Quinoline  and  tetrachloroethane  are  exceptional,  inasmuch  as  in  the 
former  case  there  are  indications  of  a  maximum,  in  the  latter  case  of 
a  minimum,  in  the  rotation-concentration  curve.  For  acetone  a 
maximum,  and  for  xylene  and  ethylene  chloride  minima,  have  actually 
been  observed. 

When  menthol  is  used  as  optically  active  substance,  change  in 
concentration  of  the  solvent  has  much  less  influence,  and  the  course  of 
the  dispersion  curves  is  very  similar  in  all  solvents.  G.  S. 

Chemical  Effect  of  Ultra-violet  Light  on  Gases.  Oxidising 
Actions.  Combustion  of  Cyanogen  and  Ammonia ;  Synthesis 
of  Formic  Acid.  Daniel  Bertiielot  and  Henri  Gaudechon  {Compt. 
read.,  1910,  150,  1327—1329.  Compare  this  vol.,  i,  349).— No 
paracyanogen  is  formed  when  cyanogen  is  exposed  to  ultra-violet  light 
in  presence  of  oxygen,  the  gas  becoming  completely  oxidised  to  carbon 
dioxide  and  nitrogen.  Under  the  same  conditions,  ammonia  is  first 
decomposed  into  its  elements,  the  hydrogen  then  becoming  oxidised  to 
water  ;  a  mixture  of  hydrogen  and  oxygen,  on  the  other  hand,  is 
unaffected  by  ultra-violet  light. 

On  exposing  a  mixture  of  acetylene  (1*60  c.c.)  and  oxygen  (2'72  c.c.) 
for  four  hours  at  a  distance  of  4  cm.  from  a  quartz-mercury  lamp 
(220  volts),  a  mixture  was  obtained  consisting  of  carbon  dioxide 
(0"57  c.c.)  and  carbon  monoxide  (0*88  c.c),  together  with  formic  acid, 
unaltered  oxygen,  and  acetylene.  A  mixture  of  ethylene  and  oxygen 
in  the  same  way  gave  carbon  dioxide,  formic  acid,  and  carbon 
monoxide  if  the  amount  of  oxygen  was  limited.  W.  O.  W. 

Eder's  Solution.  II.  Chr.  Winther  (Zeitsch.  wias.  P/iotochem., 
1910,8,  197—211,  237—256.  Compare  Abstr.,  1909,  ii,  283;  this 
vol.,  ij,  115). — Further  experiments  have   been  made  relating  to  the 
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influence  of  iron  and  oxygen  on  the  photochemical  sensitiveness  of 
Eder's  solution.  The  sensitiveness  is  very  largely  dependent  on  the 
purity  of  the  mercuric  chloride  and  the  ammonium  oxalate  which  are 
used  in  the  preparation  of  the  solution.  The  active  impurity  is  iron, 
and  experiments  with  solutions  containing  very  small  quantities  of 
ferric  chloride  show  that  the  photochemical  sensitiveness  is  propor- 
tional to  the  iron  content.  These  observations  lead  to  the  conclusion 
that  a  solution  of  mercuric  oxalate  which  is  completely  free  from  iron 
would  not  exhibit  any  photochemical  effect. 

Further  measurements  of  the  rate  at  which  mercurous  chloride  is 
precipitated  from  an  active  solution  show  that  the  previously-observed 
period  of  induction  corresponds  with  the  time  required  for  the  dis- 
appearance of  the  free  oxygen  dissolved  in  the  solution.  With 
decreasing  iron  concentration,  the  retarding  influence  exerted  by 
oxygen  increases  very  rapidly.  On  account  of  this  variable  influence 
exerted  by  oxygen,  the  use  of  Eder's  solution  for  exact  actinometric 
measurements  cannot  be  recommended. 

Spectrophotographic  observations  show  that  Eder's  solution  has  a 
specific  absorption  spectrum  in  the  ultra-violet  region.  It  is  shown, 
however,  that  this  spectral  absorption  is  not  necessarily  accompanied 
by  a  special  photochemical  extinction.  H.  M.  D. 

The  Phosphorescence  Produced  by  a-  and  ^-Rays.  E.  Marsden 
(Proc.  Roy.  Hoc,  1910,  83,  A,  548 — 561). — Continuous  bombardment 
of  a  zinc  sulphide  screen  by  a-parbicles  produces  a  marked  and  rapid 
diminution  of  the  luminosity,  but  only  a  slight  reduction  in  the 
number  of  scintillations.  The  luminosity  was  diminished  by  rise  of 
temperature  (6%  less  at  100°  than  at  15°),  but  no  marked  alteration 
occurred  at  solid  carbon  dioxide  and  liquid  air  temperatures.  Infra- 
red radiation  diminished  the  luminosity  but  slightly.  Spectroscopic 
photographs  of  the  luminosity  showed  a  band  toward  the  red,  and 
another  towards  the  blue  end  of  the  spectrum,  and  the  intensity  of 
the  former  decayed  relatively  to  the  latter  with  continued  bombard- 
ment. An  estimate  of  the  fraction  of  the  energy  converted  into  light 
was  effected  by  a  differential  air  calorimeter,  measurements  being 
taken  with  the  zinc  sulphide  covered  with  black  paper  and  not 
covered,  1'5%  of  the  total  energy  appeared  as  lijiht  energy. 
Willemite  also  underwent  a  reduction  of  luminosity  with  long  bom- 
bardment, but  not  so  rapidly  as  zinc  sulphide,  whereas  the  reduction 
in  barium  platinocyanide  was  very  rapid,  falling  to  half  value  in  eight 
minutes  when  exposed  to  5x10"  a-particles  per  second  per  sq.  cm. 
The  phosphorescence  of  these  materials  under  /3-rays,  and  its  decay 
after  cessation  of  the  exciting  cause  were  also  examined.  F.  S. 

Theory  of  the  Luminosity  Produced  in  Certain  Substances 
by  a-Rays.  Ernkst  Kutiiebford  {Proc.  Roy.  Soc.,  1910,  83,  Ay 
561 — 572.  Compare  preceding  abstract). — The  theory  proposed  i.s 
that  "active  centres"  exist  in  a  substance  rendered  luminous  by 
o-rays  uniformly  distributed  among  the  inactive  molecules,  and  that  a 
scintillation  is  the  result  of  the  dissociation  of  a  number  of  these 
active  centres  lying  in  the  path  of  the  a-particle,  and  that,  after  being 
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once  struck,  each  active  centre  becomes  ineffective  in  producing  light. 
This  explains  the  reduction  of  luminosity  by  bombardment,  and  the 
fact  that  the  number  of  scintillations  only  slightly  diminishes  (Marsden). 
The  experimental  curves  obtained  are  found  to  agree  well  with  the 
theoretical  curves  worked  out  from  this  theory.  According  to  it  the 
diameter  of  the  cylinder  of  material  affected  by  the  passage  of  a  single 
a-particle  can  be  calculated  from  the  observed  curves  of  decrease  of 
luminosity  by  continued  bombardment,  and  it  is  shown  that  whereas 
for  zinc  sulphide  and  willemite  the  diameter  is  1*3  and  2*5 
(  X  10"^  cm.),  which  is  somewhat  larger  than  the  diameter  of  a  mole- 
cule, it  is  very  much  greater  for  barium  platinicyanide,  namely, 
1"6  X  10"^.  This  excludes  an  earlier  suggestion  that  the  scintillations 
of  zinc  sulphide  are  due  to  the  mechanical  cleavage  of  small  crystals. 

F.  S. 

Magnetic  Line-Spectrum  of  (3-R&JB.  Otto  von  Baeyer  and 
Otto  Hahn  {Physikal.  Zeitsch.,  1910,  11,  488— 493).— If  the  /3-rays 
which  are  exponentially  absorbed  are  homogeneous,  they  should, 
after  passage  through  two  slits  in  a  suitable  magnetic  field,  be 
deviated  uniformly,  and  give  a  sharp  image  of  the  slit  when  received 
on  a  photographic  plate,  as  is  well  known  to  be  the  case  for  the 
a-rays.  If  two  or  more  homogeneovis  types  are  present,  there  should 
be  received  on  the  plate  a  magnetic  line-spectrum  consisting  of  two 
or  more  sharp  images,  the  slower  rays  being  the  more  easily  deviated. 
In  such  a  photograph  taken  with  the  active  deposit  of  thorium,  two 
sharp  lines,  due  to  the  /3-rays  of  thorium-^  and  thorium- Z)  respectively, 
could  be  seen,  and  also  three  others,  two  due  to  very  slow  /3-rays 
too  feebly  penetrating  to  be  distinguishable  from  a-rays  in  absorption 
moasurements,  and  a  third  to  rays  slightly  faster  than  those  of 
thorium-^.  For  radium-^2,  one  not  very  sharp  line  only  was  observed. 
For  mesothorium-2,  a  broad  band,  tailing  off,  due  to  slightly  deviated 
;8-iays,  was  seen,  agreeing  with  an  earlier  view  that  the  radiation  is 
complex.  In  addition,  four  sharply  separated  lines  due  to  very  soft 
/3-rays  were  observed.  A  radio-thorium  preparation  showed  in 
addition  to  the  lines  due  to  thoriura--4  and  thorium-Z>,  another  due 
to  thorium-jf,  still  more  strongly  deviated  (compare  following 
abstract).  These  results  show  that  /8-rays  are  expelled  with  definite 
and  characteristic  velocity  like  the  a-rays,  and  that  probably  each 
/3-ray  product  emits  only  one  group  of  typical  )8-rays.  F.  S. 

A  New  /3-Radiation  from  Thorium-X;  Analogies  in  the 
Uranium  and  Thorium  Series.  Otto  Hahn  and  Lise  Meitner 
{Phi/sikal.  Zeitsch.,  1910,  11,  493 — 497.  Compare  preceding  abstract). 
— It  is  stated  that  a  radium  preparation  has  been  obtained  showiug  a 
gradual  growth  of  radiation  to  double  the  maximum  reached  after  a 
month,  and  this  is  regarded  as  evidence  for  the  existence  of  a  new 
product,  radium- X,  produced  from  radium  and  giving  the  soft  /8-rays 
a'-cribed  to  that  substance,  but  no  separation  has  yet  been  effected. 
From  analogies  between  the  uranium  and  thorium  series,  it  was 
con.Nideied  probable  that  thorium-X  should  give  an  absorbable 
/Sradiation.     In   a  series  of   experiments,    thorium-A'  was   freed   as 
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completely  as  possible  from  thorium-^  and  thorium-5.  The  latter 
was  removed  by  boiling  the  solution  with  charcoal,  and  the  former 
by  igniting  the  evaporated  filtrate.  A  very  feebly  penetrating 
;8-radiation  always  remained  with  the  thorium-X  so  purified,  and  it 
was  calculated  that  it  was  absorbed  about  three  times  as  readily  as  the 
/3-radiation  of  thorium- .i.  In  the  course  of  time,  as  thorium-^l  and 
thorium-5  were  regenerated,  the  ;3-rays  showed  a  continuous  rapid 
increase  of  penetration  power.  In  conclusion,  various  analogies 
between  the  uranium  and  thorium  disintegration  series  are  elaborated. 

F.  S. 

The  Total  lonisation  Produced  in  Different  Gases  by  the 
Cathode  Rays  Ejected  by  T-Rays.  K.  D.  Kleema.n  {Proc.  Roy. 
Soc.,  1910,  A,  84,  16 — 24). — The  experiments  were  made  to  test 
whether,  as  appears  probable,  the  energy  necessary  to  make  an  ion 
from  any  given  atom  is  independent  of  the  nature  of  the  ionising 
agent  or  of  its  penetrating  power.  The  ionisations  in  various  gases 
and  vapours  at  low  pressures  produced  by  a  beam  of  X-rays  of  known 
intensity  were  measured  when  screens  of  cardboard  coated  with  gold 
leaf  on  one  side  were  interposed  in  the  path  of  the  beam.  By 
subtracting  the  effect  when  the  gold-coated  side  was  towards  the 
ionisation  chamber  from  that  when  the  opposite  was  the  case,  the 
ionisation  produced  by  the  cathode  radiations  from  the  gold  only 
could  be  found.  Owing  to  the  feeble  penetrating  power  of  these 
radiations,  they  are  entirely  absorbed  in  the  gas,  even  at  low  pressure, 
and  for  gases  containing  atoms  no  heavier  than  oxygen,  the  ionisation 
was  independent  of  the  pressure.  In  heavier  gases  containing 
bromine  and  chlorine,  the  ionisation  increased  with  pressure,  which  is 
considered  to  be  due  to  the  gold  generating  soft  X-rays  in  addition, 
which  are  relatively  much  more  readily  absorbed  by  heavy  gases. 
This  could  in  most  cases  be  corrected  for.  The  results  showed  that 
the  relative  total  ionisation  produced  by  the  cathode  rays  in  different 
gases  was  similar  to  what  Bragg  had  found  for  the  same  gases 
exposed  to  a-rays.  It  is  deduced  from  this  that  the  energy  necessary 
to  ionise  an  atom  is  the  same  for  the  cathode  ray  as  for  the  a-ray, 
and  that  the  path  of  the  cathode  ray  in  different  gases  is  inversely  as 
the  sum  of  the  square  roots  of  the  atomic  weights  of  the  constituent 
atoms  of  the  molecule.  A  summary  of  other  work  bearing  on  the 
question  of  the  total  energy  required  to  produce  an  ion  is  given  at  the 
end  of  the  paper.  F.  S. 

On  Secondary  Homogeneous  A'-Radiation.  J.  C.  Chapman 
and  S.  H.  Piper  {Phil.  Mag.,  1910,  [vi],  19,  897— 903).— A  primary 
beam  of  X-rays  of  a  degree  of  hardness  sufiicient  to  excite  homo- 
geneous copper  radiation  without  directly  stimulating  the  homogeneous 
bilver  rays,  produced  only  homogeneous  copper  radiation  when  caused 
to  fall  on  a  plate  composed  of  an  alloy  of  one  part  of  copper  to  two 
parts  of  silver.  The  experiment  points  to  the  conclu.sion  that  the 
homogeneous  radiations  are  not  produced  by  the  electrons  ejected  by 
the  impact  of  A'-rays  from  the  atoms,  but  from  the  vibration  of  the 
atoms  from  which  the  electrons  are  ejected.     An  experiment  to  see 
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whether  secondary  A'-radiation  persisted,  like  phosphorescence,  after 
the  exciting  cause  ceased,  gave  negative  results.  From  copper  and 
zinc  it  cannot  continue  at  Trijyth  of  its  initial  strength  ^(^^^j^^th  second 
after  the  exciting  cause  ceases.  F.  S. 

Radium- Z)  and  its  Products  of  Transformation.  Georgk 
NicoLAEViCH  Antonoff  {PhU.  Mag.,  1910,  [vi],  19,  825— 839).— The 
period  of  radium-Z)  has  been  determined  by  a  new  method,  in  which 
the  number  of  a-particles  emitted  from  radium-i^  produced  after  the 
lapse  of  a  known  time  (120  to  320  days)  from  a  known  initial  quantity 
of  emanation,  left  to  decay  in  a  sealed  tube,  has  been  counted  by  the 
scintillation  method.  The  mean  of  five  results  gives  16  5  years  for 
the  period  of  half-change  with  a  probable  accuracy  of  ±05  year. 
The  existence  of  two  short-lived  products  (radium-^,  and  -E^  between 
radium-Z)  and  -F  has  been  disproved.  Only  one,  radium-ii',  exists, 
giving  j3-ra,ys,  with  a  half-period  of  five  days.  A  piece  of  platinum  foil 
was  exposed  to  the  emanation  from  150  mg.  of  radium  bromide  for  a 
day,  and  the  active  deposit  dissolved  off  and  evaporated  in  a  watch- 
glass.  A  few  hours  after  the  exposure,  it  is  practically  pure  radium-Z). 
/3-Radiation,  due  to  the  formation  of  radium-^,  was  generated  regularly 
and  normally  with  the  five-day  period.  Radium-^  separated  from 
radium-Z)  by  precipitating  the  latter  with  barium  sulphate  decayed 
exponentially  with  the  same  period.  In  another  method,  radium-Z) 
was  volatilised  from  radium- j6^  in  a  blowpipe  flame.  The  absorption  of 
the  /3-rays  of  radium-^  is  exponential,  the  value  of  the  absorption- 
coefiicient  for  aluminium  being  43(cm.)"~^,  and  for  copper,  164(cm)~^ 
From  old  solutions  of  radium,  radium  and  radium-Z)  are  completely 
removed  by  precipitation  with  barium  sulphate,  whereas  radium-^  and 
radium-Z*^  are  left  in  the  solution.  F.  S. 

The  Estimation  of  Radium.  Stewart  J.  Lloyd  (J.  Physical 
Cliem.,  1910,  14,  476— 481).— The  effect  of  the  addition  of  various 
reagents  on  the  measurement  of  the  radium  in  a  radium-barium  solu- 
tion by  means  of  the  usual  emanation  method  has  been  investigated. 
Only  in  the  presence  of  hydrochloric  or  nitx'ic  acids  is  the  emanation 
fully  evolved.  Sulphuric  acid  and  sodium  carbonate,  which  precipitate 
the  barium  and  radium,  diminish  the  amount  of  emanation  evolved 
very  markedly.  The  production  of  other  precipitates  in  the  solution 
did  not  cause  much  effect.  Stirx'ing  and  heating  the  precipitate  of 
barium  sulphate  after  its  formation  facilitates  greatly  the  subsequent 
evolution  of  emanation,  due  to  the  I'adium  being  released  when  the 
precipitate  recrystallises.  Some  time  after  the  precipitate  of  barium 
sulphate  has  been  formed  in  a  radium-containing  solution,  the  latttr 
again  recovers  its  initial  power  of  evolving  emanation.  F.  S. 

The  Constant  of  Uranium-X  Frederick  Soddy  and  Alex- 
ander S.  Russell  {Phil.  Mag.,  1910,  [vi],  19,  847— 851).— The  decay 
curves  of  both  the  /i-  and  y-rays  of  tlie  uranium- A'  preparations  from 
45  kilograms  of  uranyl  nitrate  have  been  examined  over  a  period  of 
230  days,  in  which  time  the  radiation  is  reduced  to  0*15%  of  the  initial 
value.     Both  radiations  were  found  to  decay  normally  at  exactly  the 
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same  rate,  the  value  of  the  radioactive  constant,  X,  of  ui'anium-X  being 
0"0282(day)~^.  The  period  of  average  life  is  35-5  days,  and  of  half- 
change,  24;'6  days.  The  latter  values  are  about  lO^o  greater  than  those 
previously  in  use.  Some  of  the  preparations  used  showed  a  more 
rapid  decay  of  the  ^-rays  for  the  first  ten  days  (X  =  0"033  to  0029), 
but  the  effect  is  ascribed  to  possible  errors,  such  as  absorption  of 
moisture  from  the  air.  Both  ^-  and  y-rays  decay  normally  to  zero. 
Some  preparations  were  examined  up  to  fourteen  months  from 
preparation,  until  the  /^-radiation  was  only  xtoVoo*'^  °^  ^^^  initial 
value.  F.  S. 

Rate  of  Decay  of  the   Radioactivity  of  Polonium.     John 

William  Waters  (Phil.  Mag.,  1910,  [vi],  19,  905— 906).— The  rate  of 
decay  of  a  specimen  of  polonium  five  years  old,  during  which  time  the 
activity  would  be  reduced  to  one-thousandth  part  of  the  initial,  proved 
to  be  normal  with  a  period  of  half-change  of  one  hundred  and  forty- 
eight  days.  This  is  so  near  the  rate  found  by  Mme.  Curie  for  freshly 
prepared  material,  that  it  is  probable  that  the  product  of  the  change 
is  not  itself  radioactive.  F.  S. 

Table  of  Radioactive  Elements.  Heixrich  Greinacher 
(Zeitsch.  Elektrochem.,  1910,  16,  267— 269).— A  table  of  the  thirty 
known  radioactive  elements,  containing  the  time  in  which  their 
activity  is  halved,  the  kind  of  i-ays  given  out,  the  penetration  and 
velocity  of  the  a-rays,  and  the  absorption-coefficients  of  the  /3-ra.js  for 
aluminium  and  of  the  y-rays  for  lead.  T.  E. 

Radioactivity  of  Minerals.  I.  Cornelio  Doelter  and 
Heinrich  Sirk  (Monats/i.,  1910,  31,  319). — Green  zircons  from 
Ceylon  were  found  to  be  appreciably  radioactive,  but  the  red  and 
brown  varieties  examined  were  not.  A  crystal  of  Norwegian 
monazite,  not  perfectly  pure,  was  active,  but  it  is  probable  that  this 
mineral  owes  its  activity  to  isomorphous  inclusions  of  thorium 
phosphate.  Barytes  was  found  to  be  inactive.  Some  fluorites  showed 
activity,  others  did  not.  F.  S. 

Radioactive  Minerals  in  the  Collection  of  the  Wagner  Free 
Institute  of  Science.  Carl  Boyer  and  Edgar  T.  Wherry  (IVaiis. 
^Vufjuer  Inst.  Sci.  Philadelphia,  1910,  7,  31). — Plates  are  given  showing 
the  relative  activity  to  the  photographic  plate  of  many  of  the 
common  radioactive  minerals.  In  a  table,  the  activity  of  sixteen 
minerals  to  the  electroscope  and  to  the  photographic  plate  respectively 
are  recorded.  F.  S. 

Radioactive  Minerals  in  Common  Rocks.     John  W.  Waters 

'     '.  J%.,  1910,  [vi],  903— 90i.     Compare  Abstr.,  1909,  ii,  848).— 

I  ' '    wattle  granite  yielded  as  its  mo.st  radioactive  constituent,  allanite. 

<  )iher  heavy  minerals   present   were   m.ignetite,   sphene,  and  apatite, 

which  were  but  feebly  radioactive. 

In  Mourne  granite,  similarly,  the  most  active  constituent  was 
zircon  containing  small  amount^   of  a  titaijiiA^m  mineral,  and  in  this 
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case  the  activity  was  sufficient  to  produce  scintillations  on  a  zinc 
sulphide  screen.  It  was  intended  to  use  these  minerals  in  the 
determination  of  the  geological  age  of  the  specimen  by  means  of  the 
helium  ratio,  but  owing  to  their  size  being  of  the  same  order  as  that 
of  the  range  of  the  a-ray  in  minerals  (0'04  mm.),  results  so  obtained 
•would  not  be  trustworthy.  F.  S. 

Radioactivity  of  the  Mineral  Springs  of  the  Tyrol.  II,  Max 
Bamberger  and  Karl  Kruse  {Monatsh.,  1910,  31,  221 — 244). — 
Tables  are  given  of  the  amounts  of  radium  emanation,  expressed  in 
Mache  units,  in  very  numerous  mineral  springs  and  sources  of  common 
drinking  water  in  the  Tyrol.  The  presence  of  radium  in  some  of  the 
more  active  waters  was  proved  by  boiling  out  the  emanation,  and 
re-testing  the  water  after  it  had  been  kept  a  long  time  in  a  tightly 
closed  flask.  In  another  table  the  radioactivity  of  numerous  stones  of 
the  district,  and  of  the  sediments  from  the  active  springs,  is  given. 
The  most  active  water  and  sediments  are  those  of  the  Bad  Froy  at 
Villnosstal,  the  former  showing  an  activity  of  from  30  to  40.  The 
rock  in  the  neighbourhood  is  described  as  a  graphitic  phyllite. 

F.  S. 

lonisation  of  Air  by  the  Carbon  Monoxide  Flame  and  by 
Radium  Radiation.  Mobilities  of  the  Ions  Present.  Maurice 
DE  Broglie  (Gompt.  rend.,  1910,  150,  1425 — 1426). — The  combustion 
of  dry  filtered  carbon  monoxide  gives  rise  to  ions  of  a  totally  different 
order  of  mobility  from  those  produced  by  the  moist  gas. 

Dii'ect  comparison  of  the  ions  produced  in  air  by  radium  and  by  a 
dry  carbon  monoxide  flame  showed  that  the  mobility  of  the  positive 
ions  is  20%  greater,  and  of  the  negative  ions  70%  greater,  in  the  case 
of  radium.  Having  regard  to  the  considerable  experimental  en-or, 
and  to  the  presence  of  some  carbon  dioxide  in  the  one  case,  the  author 
draws  the  conclusion  that  the  ions  produced  by  the  combustion  of 
carbon  monoxide  and  by  radium  have  very  similar  mobilities  and  are 
probably  identical.  R.  J.  C. 

Electrical  Conductivity  of  Alloys  and  their  Temperature- 
coefficients.  III.  W.  GuERTLER  {Physihal.  Zeitsch.,  1910,  11, 
476 — 479.  Compare  Abstr.,  1908,  ii,  557). — Polemical  against  Rudolfi 
(Abstr.,  1908,  ii,  923).  H.  M.  D. 

lonisation  of  Salts  in  Mixtures  with  no  Common  Ion. 
Miles  S.  Sherrill  {J.  Amer.  Chem.  Soc,  1910,  32,  741—748).— 
Determinations  have  been  made  of  the  conductivity  of  solutions  of 
mixtures  of  potassium  chloride  and  sodium  sulphate,  and  of  sodium 
chloride  and  potassium  sulphate.  The  measurements  were  made  at 
18°,  and  at  concentrations  of  0"2iV  and  0"1.A^.  The  results  show  that 
when  the  concentrations  of  the  separate  ions  of  the  salts  in  the 
mixtures  are  calculated  by  the  principle  expressed  by  the  equation  : 
{A){B)IAxBy  =  KC^^Y"",  whex-e  2i  i.^  the  total  equivalent  ion  concen- 
tration, the  sum  of  the  ion  concentrations  is  obtained  with  an  accuracy 
of  about  0-5%  at  0-2iV,  and  of  about  025%  at  Q\N.  E.  G. 
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Dielectric  Cohesion  of  Neon  and  its  Mixtures.  Quantita- 
tive Analysis  Based  on  Measurement  of  Dielectric  Cohesion. 
Edmond  Bouty  {Cmipt.  rend.,  1910,  150,  1380 — 1383.  Compare  this 
vol.,  ii,  178), — The  dielectric  cohesion  of  neon  is  smaller  than  that  of 
any  other  gas.  By  successive  fractionations,  the  author  has  reduced 
the  cohesion  of  neon  to  6"1.  Extrapolation  gives  5"6  as  the  dielectric 
cohesion  of  absolutely  pure  neon,  helium  having  cohesion  18*3  and 
hydrogen  205.  A  series  of  measurements  on  mixtures  of  neon  and 
carbon  dioxide  (418)  and  of  neon  and  air  (419)  shows  that  the 
resultant  dielectric  cohesion  is  very  much  higher  than  that  calculated 
from  the  law  of  mixtures  when  the  proportion  of  diatomic  gas  is 
small.  The  same  formula  expresses  the  effect  of  cai'bon  dioxide  and 
of  air  on  neon  when  the  proportion  of  neon  is  at  least  97*5%.  By 
means  of  this  formula  it  is  estimated  that  neon  of  dielectric  cohesion 
68  contains  less  than  one-twentieth  %  of  impurity,  and  the  purest 
neon  obtained  (6*1)  less  than  one-fiftieth  %  of  impurity  calculated 
as  air.  R.  J.  C, 

Potential  of  the  Thallium  Electrode.  Gilbert  N.  Lewis  and 
Carl  L.  vox  Ende  {J.  Amen:  Chem.  Soc.,  1910,  32,  732— 741).— The 
value  of  the  potential  of  the  thallium  electrode  in  solutions  of  thallous 
chloride  and  nitrate  has  been  determined.  It  has  been  found  that, 
contrary  to  the  view  of  Neumann  (Abstr.,  1894,  ii,  373)  and  others, 
the  electromotive  behaviour  of  the  thallou.s  ion  is  in  no  way 
anomalous.  Denham's  statement  (Proc.,  1908,  24,  76)  that,  in 
presence  of  the  thallous  ion,  thallium  forms  sub-thallous  ions 
could  not  be  confirmed.  Earlier  measurements  of  the  thallium 
potential  were  vitiated  by  the  oxidation  of  the  electrode  and 
the  consequent  increase  in  thallous  ion  concentration.  On  taking 
])recautions  to  avoid  such  oxidation,  it  has  been  found  that  Nernst's 
rmula  holds  for  the  thallium  electrode  over  a  large  range  of  con- 
ntration  with  greater  accuracy  than  has  been  shown  to  be  the  case 
with  any  other  electrode.  The  assumption  of  the  validity  of  Nernst's 
formula  and  the  solubility  product  rule  leads  to  measui-able  errors 
hen  the  concentration  is  as  high  as  xV/10,  and  the  direction  of  these 
-irors  can  be  predicted. 

The  potential  of  thallium  in  saturated  solutions  of  thallous  chloride, 

in    iV/10-potassium  chloride,   and  in   ^V-potassium  chloride  has  been 

•ietermined.       The    potential    of    thallium    against    the    hypothetical 

!iormal  thallous  ion  is  06170  volt  at  25°  when   the  normal  calomel 

ectrode   is   taken  as  zero.     The  value  0602  volt  found  by    Brislee 

Abfitr.,    1909,    ii,   463)  was  obtained  at  about  17°.     The  difference 

otween  these  values  may  be  due  to  the  difference  in  temperature,  but, 

it   80,    the   thallium    electrode    must    have    an    exceptionally    high 

temperature-coefficient.  £.  G. 

Cathode  Pall  [of  Potential]  in  Argon  at  a  Potassium 
Electrode  and  its  Diminution  by  the  Photoelectric  Effect. 
Georo  Geiilhoff  {Jkr.  Dtut.  pht/sikal.  Gm.,  1910,  12,  411—413. 
C'ompare  Dember,  Abstr.,  1906,  u,  516).— The  author  has  measured 
the  alteration  of  the  cathode  potential  fall  when  a  potassium  electrode 
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is  illuminated  by  a  mercury  vapour  quartz  lamp.  When  the  discharge 
tube  was  filled  with  argon  at  a  pressure  of  5  mm.  of  mercury  and  the 
current  passing  was  such  as  to  give  a  normal  fall  of  potential,  this  was 
found  to  be  reduced  from  64  to  38"5  volts  when  the  rays  from  the 
lamp  where  admitted  to  the  electrode  through  a  quartz  window.  By 
interposing  a  glass  plate,  2  mm.  thick,  the  fall  of  potential  was 
reduced  from  64  to  47  volts.  When  the  current  passing  through  the 
tube  was  increased  so  as  to  make  the  cathode  potential  fall  abnormal, 
the  effect  of  illuminating  the  electrode  was  exactly  opposite,  the 
potential  difference  being  increased  by  8 — 10  volts.  H.  M.  D. 

Production  of  Negative  Electricity  during  the  Reaction  of 
Gases  on  Base  Metals.  Fritz  Haber  and  Gerhard  Just  (Zeitsch. 
Ulectrochem. ,]19\0,  16,  275 — 279). — An  alloy  of  sodium  and  potassium 
is  allowed  to  drop  slowly  from  a  tap  funnel.  The  drops  fall  along  the 
axis  of  a  cylinder  of  platinum  gauze,  which  is  carefully  insulated  and 
connected  to  an  electroscope.  In  an  atmosphere  of  pure  dry  hydrogen 
or  nitrogen,  the  potential  of  the  platinum  cylinder  falls  from  22|^ 
to  21  volts  in  about  four  minutes,  when  it  is  positively  chai-ged, 
or  in  six  and  a-half  minutes  when  the  charge  is  negative.  This  is 
independent  of  whether  the  metal  ia  dropping  or  not.  When  a  trace 
of  water  vapour  is  admitted,  the  same  fall  of  potential  takes  place  in 
seven  or  eight  seconds  when  the  metal  is  dropping  through  the 
positively-charged  cylinder,  whilst  with  a  negative  charge  the  leak  is 
the  same  as  in  dry  gas.  Hydrogen  chloride,  iodine  vapour,  and  oxygen 
give  much  the  same  effect  in  water  vapour.  Thionyl  chloride  and 
carbonyl  chloride  give  much  greater  effects  ;  with  the  latter  especially, 
the  whole  positive  charge  disappears  almost  instantaneously,  whereas  a 
negative  charge  is  not  affected.  In  every  case  in  which  the  electrical 
action  occurs,  the  bright  surface  of  the  drops  is  tarnished.  The  effect 
takes  place  in  the  dark,  but  is  more  marked  in  the  light.  It  is 
attributed  to  the  escape  of  some  of  the  negative  electrons  in  the 
metal  during  the  chemical  change.  T.  E. 

The  Electromotive  Properties  of  the  Mercury  Oxides. 
Arthur  John  Allmand  (Zeitsch.  Elektrochem.,  1910,  16,  254 — 263). — 
The  potential  difference  between  mercury  and  N-  or  0*1  ^-solutions  of 
sodium  or  potassium  hydroxide  containing  mercuric  oxide  in  excess  is 
measured  at  18°,  the  potential  difference  of  the  ^\^-calomel  electrode 
being  taken  as  0*283  volt.  Twelve  different  samples  of  mercuric  oxide 
(some  yellow  and  some  red)  were  used.  In  every  case  the  initial 
potential  difference  falls  gradually  to  a  practically  constant  final  value. 
It  is  shown  that  the  differences  are  entirely  due  to  differences  in  the 
size  of  the  particles.  The  red  and  yellow  modifications  are  identical, 
as  both  contain  prisms  and  apparently  quadratic  plates ;  by  prolonged 
shaking  with  a  solution  of  potassium  chloride,  the  smaller  particles 
disappear,  and  the  .same  potential  difference  is  then  obtained  whether 
the  initial  substance  is  led  or  yellow.  The  final  values  obtained,  at 
18°,  are:  i\^-NaOII,  +0-115  volt;  A^-KOH,  +0-112  volt;  A/10- 
NaOH  or  KOH,  +0*168  volt.  The  electrode  is  recommended  as  a 
standard  electrode. 


i 
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From  these  results  the  author  calculates  that  the  normal  potentials  : 
Hgg"  — >■  2Hg  and  Hg"  — >■  Hg  are  +0-775  and  +0-835  volt 
respectively.  The  solubility  product  of  mercuric  oxide  at  18^  is 
4  X  10~26^  and  its  dissociation  pressure  is  6  x  10~--  atmosphere. 

Mercurous  oxide  gave  no  definite  potential  difference ;  the  values  fell 
very  quickly  to  those  obtained  with  mercuric  oxide.  T.  E. 

High  Sensibility  Selenium  Cells.  F.  C.  Brown  {Phjsikal. 
Zeitsch.,  1910,  11,  481 — 482). — The  preparation  of  a  form  of  selenium 
cell,  highly  sensitive  to  light, is  described.  The  selenium  was  obtained 
by  making  a  mixture  of  10  parts  of  amox-phous  selenium  and  one  part 
of  the  red,  crystalline  modification  into  a  thick  paste  with  ether, 
allowing  the  ether  to  evaporate  at  the  ordinary  temperature,  and  then 
heating  the  mixture  for  five  hours  at  170^.  The  amorphous  selenium 
was  prepared  by  precipitation  of  a  potassium  cyanide  solution  by  means 
of  hydrochloric  acid;  the  crystalline i form  by  exposure  of  a  solution 
of  amorphous  selenium  in  carbon  disulphide  to  the  action  of  sun- 
light. 

The  electric  conductivity  of  a  selenium  cell  obtained  in  this  way  was 
found  to  increase  three  hundred  times  on  exposure  to  light  at  3°. 
With  rise  of  temperature,  the  sensitiveness  diminished,  and  at  39^  the 
ratio  of  the  conductivities  was  only  80.  H.  M.  D. 

New  Photoelectric  Property  of  Selenium.  F.  C.  Brown 
{Physilcal.  Zeitsch.,  1910,  11,  482—483.  Compare  preceding  abstract). 
— A  new  modification  of  selenium  has  been  obtained,  the  electric 
conductivity  of  which  is  about  a  million  times  as  large  as  the  ordinary 
photoelectric  variety.  The  method  of  preparation  of  this  form  of 
■  lenium  is  not  described.  It  is,  however,  unstable,  shows  a  slight 
liminution  of  conductivity  on  exposure  to  light,  and  the  conductivity 
increases  with  rise  of  temperature.  H.  M.  D. 

Fuel  Batteries.  Itzek  Taitelbaum  [Zeitsch.  EUktrocltem.,  1910, 
16,  286—300). — The  Jaques  cell  was  first  studied.  A  layer  of 
powdered  quicklime  was  pressed  into  the  bottom  of  an  iron  crucible,  and 
an  iron  cylinder  with  a  serrated  lower  edge  was  embedded  in  the  lime. 
In  this  way  the  crucible  is  divided  into  two  compartments  separated  by 
the  quick-lime  diaphragm.  The  whole  is  filled  with  fused  sodium 
hydroxide,  and  a  carbon  electrode  placed  in  the  inner  compartment. 
I  he  crucible  itself  forms  the  positive  electrode,  and  sodium  manganato 
■^  dissolved  in  the  outer  compartment  to  serve  as  an  oxygen  carrier. 
I  he  carbon  electrode  alone  gives  a  very  small  current,  but  when  f  uel?^, 
-uth  as  sucrose,  charcoal,  coal  or  tallow,  or  gases,  such  as  carbon 
monoxide,  hydrogen  or  coal  gas,  are  introduced  into  the  inner  com- 
i)artment,  considerably  larger  currents  are  obtained.  The  combustion 
of  01  gram  of  sugar  in  the  cell,  for  example,  yielded  1346  coulombs, 
instead  of  1351  coulombs  calculated  for  quadrivalent  carbon.  Other 
sabstances  gave  current  efficiencies  varying  from  100%  for  charcoal  to 
24%  with^ordinary  coal.  The  E.M.F.  of 'the  cell  (at  370—390^)  varies 
from  0-75  volt  (sawdust)  to  054  volt  (carbon  tube)  on  open  circuit, 
but  this  falls  when  a  current  is  taken  from  the  cell ;  for  example,  with 
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0'15  ampere  the  E.M.F.  is  0*44  volt  with  sawdust,  and  less  than  O'l 
volt  with  the  carbon  tube  :  the  other  substances  tried  gave  intermediate 
values. 

A  cell  was  next  investigated  in  which  strong  sulphuric  acid  was  the 
electrolyte.  The  potential  difference  between  platinium  and  sulphuric 
acid  containing  a  reducing  agent  was  first  measured  by  combining  this 
electrode  with  the  mercurous  sulphate-yV-sulphuric  acid,  electrode. 
The  same  fuels  as  before  were  tried  at  temperatures  between  50°  and 
300°;  they  give  curves  running  parallel  to,  and  below,  that  given  by 
sulphur  dioxide.  The  potential  of  the  electrode  is  due  to  the  presence 
of  sulphur  dioxide,  formed  by  the  action  of  the  fuel  on  the  sulphuric 
acid.  The  main  difficulty  with  the  oxygen  electrode  was  to  find  a 
substance  which  would  absorb  atmospheric  oxygen  sufficiently  rapidly 
to  depolarise  the  electrode.  Ferrous  and  mercurous  sulphates  are 
unsatisfactory.  A  mixture  of  vanadyl  sulphate  and  vanadic  acid  or 
of  thallous  and  thallic  sulphates  dissolved  in  strong  sidphuric  acid  gives 
good  results  at  temperatures  above  200°.  At  250°  the  potential  of 
platinium  in  either  solution  in  equilibrium  with  air  is  1*35  volts 
(referred  to  the  normal  hydrogen  electrode).  The  combination  of  the 
vanadium  electrode  with  the  fuel  electrode  gives  an  E.M.F.  which 
varies  between  0'3  and  0"6  volt  on  open  circuit  at  250°  according  to  the 
nature  of  the  fuel  used  ;  substances  which  reduce  sulphuric  acid  rapidly, 
such  as  partly  carbonised  sugar  and  acetylene,  give  the  highest  values 
and  the  smallest  degree  of  polarisation  when  current  is  taken  from  the 
cell.  The  fuel  electrode  may  be  made  of  carbon,  but  the  oxygen 
electrode  must  be  of  platinum  or  gold.  T.  E. 

Fuel  Batteries.  Emil  Baur  {Zeiisch.  Elehrochem.,  1910,  16, 
300 — 302). — From  the  determinations  of  the  dissociation  of  sulphuric 
acid  and  sulphur  trioxide  made  by  Bodenstein  and  Katayama  (Abstr., 
1909,  ii,  468)  and  a  measurement  of  the  vapour  pressure  of  96% 
sulphuric  acid  at  250°,  the  E.M.F.  of  the  combination  SOj  |  sulphuric 
acid  I  Oj  is  calculated  to  be  0*37  volt  at  250°.  The  higher  values 
(0-5  to  0"6  volt)  found  by  Taitelbaum  (preceding  abstract)  are 
attributed  to  the  nascent  condition  of  the  sulphur  dioxide.  The 
E.M.F.  which  should  be  produced  by  the  reversible  combustion  of 
carbon  to  carbon  dioxide  is  about  1  volt ;  hence  Taitelbaum's  cell 
yields  some  50  or  60%  of  the  free  energy  of  the  carbon.  T.  E. 

Silver-Nickel  Thermoelement.  Georg  von  Hevesy  and  E. 
Wolff  {Physikal.  Zeitsch.,  1910,  11,  473 — 476). — An  investigation  of 
the  behaviour  of  the  silver-nickel  thermo-element  between  -  80°  and 
+  920°  has  bhown  that  it  is  very  suitable  for  the  measurement  of 
temperatures  between  these  limits.  The  curve  showing  the  connexion 
between  the  thormo- electric  force  and  the  temperature  exhibits  neither 
a  neutral  nor  an  inversion  point ;  it  cannot  be  represented  by  an 
equation  of  the  second  order.  The  temperature-coefficient  of  the 
thermo-electric  force  has  a  maximum  value  between  180°  and  220°, 
and  a  miuimum  value  at  about  370°.  Above  370°  the  temperature- 
coefficieut  increases  with  the  temperature  up  to  about  780°,  and  then 
remain.'"',  constant.  The  minimum  value  of  the  temperature-coefficient 
at  370*^  lis  connected  with  a  change  in  the  nickel  at  this  temperature. 
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The  readings  of  the  thermo-element  are  reproducible  with  consider- 
able precision.  In  contact  with  air  at  600°  to  700°,  the  nickel  becomes 
brittle  in  consequence  of  the  action  of  oxygen  on  the  metal,  and  higher 
values  for  the  thermo-electric  force  are  obtained.  H.  M.  D. 

The  Thermoelectricity  of  Alloys.  I.  Ernst  Eudolfi  {Zeitsch. 
anorg.  Chera.,  1910,  67,  65 — 96). — The  thermoelectric  behaviour  of  a 
number  of  simple  binary  alloys,  the  constitution  of  which  is  known, 
has  been  examined.  The  alloys,  with  the  exception  of  those  con- 
taining silver  and  gold,  were  melted  in  glass  tubes  in  an  atmosphere 
of  hydrogen,  and  drawn  into  glass  tubes  1'5  mm.  in  diameter,  coated 
internally,  if  necessary,  with  lamp-black.  Gold  and  silver  alloys  were 
melted  in  porcelain  crucibles  in  nitrogen,  drawn  into  porcelain  tubes, 
and  afterwards  drawn  into  wire.  The  thermo-electromotive  force  of 
the  wires  or  rods  was  then  measured  against  copper  and  against  nickel, 
one  junction  being  in  ice  and  the  other  in  a  vessel  of  paraffin,  heated 
by  an  outer  paraffin-bath.  After  heating  to  170 — 180°,  readings 
were  taken  as  the  tempeiature  fell,  a  compensation  method  being 
used. 

The  results  are  compared  with  previous  determinations  of  the 
hardness  and  electrical  conductivity  (compare  Kurnakoff  and  Schemts- 
chuschny,  Abstr.,  1908,  ii,  932).  Alloys  in  which  the  two  components 
crystallise  in  the  pure  state,  without  forming  solid  solutions,  have  a 
thermo-electric  power  proportional  to  the  concentration  (tin-cadmium, 
tin-zinc).  If  there  is  a  slight  formation  of  solid  solutions,  the  line  is 
broken  at  the  limit  of  saturation  of  that  solution  (zinc-cadmium, 
lead-tin,  bismuth-cadmium,  lead-antimony).  If  the  two  metals  form 
a  contirmous  series  of  solid  solutions,  the  curve  has  the  U -shape  of  the 
conductivity  curve  (gold-silver,  gold-copper,  copper-nickel,  platinum- 
palladium).  The  curves  therefore  have  the  same  form  as  those  of 
electrical  conductivity  (compare  Haken,  this  vol.,  ii,  387).  Solid 
solutions  are  the  most  suitable  for  the  construction  of  thermopiles. 

C.  H.  D. 

Electric  Vacuum  Furnace.  Otto  Ruff  {Ber.,  1910,  43, 
1564 — 1574). — An  electric  furnace  is  described  which  may  be  Ufod 
either  as  a  resistance  or  an  arc  furnace.  It  is  so  arranged  that  it  can 
be  (illed  with  a  gas  other  than  air,  and  it  may  be  worked  at  pressures 
varying  from  3  mm.  to  one  atmosphere.  The  electrodes  are  placed 
•  ertically,  and  when  used  as  a  resistance  furnace  the  resistance  consists 

^   a  carbon  tube  inside  which  a  small  carbon  crucible  is  supported. 

'PFX)site  the  crucible  there  is  a  slit  in  the  tube,  and  the  wall  of  the 
iumace  also  contains  a  quartz  window,  so  that  the  temperature  may 
'><^  takfn  by  means  of  a  Wanner  pyrometer.  Temperatures  of 
1000—2700°  can  readily  be  obtained  in  a  few  minutes,  and  the 
furnace  will  withstand  temperatures  of  2000—2200°  for  several  hours. 
I  he    power    required    varies    from   200  amperes   at   15   volts    to   700 

"iperes  at  41  volts.  When  the  vacuum  is  satisfactory,  the  carbonising 
eflect  of  the  furnace  atmosphere  on  the  substance  being  heated  is 
inappreciable. 

Vanadium    (96—97%)    was    readily    obtained    by    the    reduction 
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of  vanadium  trioxide  with  carbon.  The  following  melting  points 
were  determined:  platinum,  1745 — 1755°;  molybdenum,  2110°; 
iridium,  2210—2225°;  kaolin,  1912—1915°;  tungsten  (99-2%), 
2575°.  Titanium  containing  5%  of  carbon  could  not  be  melted 
completely  at  2700°. 

The  oxides  of  aluminium,  magnesium,  and  calcium  were  found  to 
be  more  volatile  and  fusible  than  hitherto  supposed.  At  low  pressures 
(5  mm. ),  and  with  small  quantities  of  substance,  they  were  completely 
volatile  below  the  melting  point.  In  nitrogen  at  atmospheric  pressure, 
aluminium  oxide  had  m.  p.  2065° ;  the  melting  point  of  calcium  oxide 
was  in  the  neighbourhood  of  2000°  but  could  not  be  exactly  deter- 
mined;  magnesium  oxide  vaporised  rapidly  at  2100°,  but  the  m.  p.  is 
certainly  much  lower  than  2500°  (compare  Arndt,  Chem.  Zeit.,  1906, 
30,  211).  The  furnace  was  so  adapted  that  the  electrical  conduc- 
tivity of  these  oxides  could  be  measured,  and  it  was  found  that  there 
is  a  big  increase  in  the  conductivity  when  fusion  takes  place. 

Silicon  tetrafluoride  is  not  acted  on  by  carbon,  even  at  the  highest 
temperatures  used.  T,  S.  P. 

Process  of  Rapidly  Forming  Lead-Accumulator  Plates  by 
means  of  Phosphoric  Acid  and  Phosphates.  Franz  Fischer 
{Zeitsch.  Eleklrochem.,  1910,  16,  355— 357).— The  lead  plate  to  be 
formed  is  placed  between  two  others  (1  cm.  distant)  in  a  10%  solution 
of  disodium  hydrogen  phosphate  at  80°.  The  applied  E.M.F.  is  2*2 
volts,  and  it  must  never  exceed  2'6  volts.  After  twenty-four  to  thirty- 
six  hours,  an  adherent  layer  of  lead  monoxide  is  produced  on  the  anode, 
which  is  readily  reduced  to  lead,  but  is  very  slowly  oxidised  to  peroxide. 
Lead  phosphate  is  probably  the  initial  product,  and  this  is  decomposed 
by  tlie  sodium  hydroxide  formed  at  the  cathode ;  a  diminution  of 
volume  occurs  in  the  change,  and  the  layer  of  oxide  is  therefore  porous. 
The  volume  diminishes  further  when  the  oxide  is  reduced  to  lead,  but 
increases  when  it  is  oxidised  to  peroxide,  which  explains  the  difference 
in  the  rates  of  these  changes,  the  increase  of  volume  filling  up  the 
pores  and  so  confining  the  action  to  the  surface. 

The  formation  of  the  plate  is  therefore  completed  by  reducing  it  in 
sulphuric  acid  of  D  1*18  with  0*01  ampere  per  sq.  cm.,  washing  it  free 
from  phosphoric  acid,  and  then  charging  it  (as  anode)  in  sulphuric  acid 
of  D  1'09  at  the  same  current  density  until  oxygen  is  evolved  freely. 
The  reduction  requires  the  same  time  as  the  formation,  and  the  oxidation 
twice  as  long.     The  whole  operation  occupies  four  or  five  days. 

T.  E. 

Electrolysis  of  Alkali  Bromides  and  Retardation  of  the 
Anodic  Separation  of  the  Halogens.  Fritz  Foerster  and 
J.  Yamasaki  (Zeitsch.  Elektrochem.,  1910,  16,  321 — 355). — A  very 
extensive  and  accurate  series  of  experiments  is  recorded  on  the  electro- 
lysis of  sodium  bromide.  The  influence  of  alkalis,  concentration, 
temperature,  rate  of  stirring,  current  density,  and  platinising  the 
aoode  are  studied  in  detail.  The  results  are  in  complete  agreement 
with  the  theory  of  the  process  given  by  Kretzschmar  (Abstr.,  1904,  ii, 
814). 
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At  platinum  anodes,  bromine  is  liberated  at  the  revei^sible  bromine 
potential  only  when  the  anode  is  quite  free  from  oxygen.  When 
the  platinum  contains  oxygen,  a  higher  potential  is  required.  The 
excess  potential  required  is  especially  large  at  smooth  platinum 
surfaces  and  in  alkaline  solutions.  Similar  effects  have  been  observed 
with  chlorine  and  oxygen  itself,  and  they  are  doubtless  dae,  as  Luther 
and  Bri-slee  suppose  (Ab^tr.,  1903,  ii,  708),  to  the  formation  of 
compounds  of  platinum  and  oxygen  on  the  surface  of  the  anode, 

T.  E. 

Electrolytic  Formation  of  Films  of  Zinc  on  the  Surface  of 
Liquids.  Herbert  Fheun'dlich  and  W.  Novikow  {Zeitsch.  Elektro- 
chem.,  1910,  16,  394 — 400). — The  formation  of  floating  films  of  zinc 
-tudied  by  Mylius  and  Fromm  (Abstr.,  1894,  ii,  267)  is  again  inves- 
igated.  The  formation  of  the  film  only  occurs  in  an  atmosphere 
containing  oxygen  (at  least  1%  mixed  with  nitrogen,  carbon  dioxide,  or 
hydrogen),  and  the  surface  of  the  zinc  sulphate  solution  must  be  covered 
by  a  film  of  some  liquid  which  does  not  mix  with  it.  Oxidation  of  the 
zinc  is  of  secondary  importance,  but  the  formation  of  the  film  depends 
on  the  primary  separation  of  zinc  sponge  (amorphous  zinc)  which  is 
favoured  by  oxygen.  The  nature  of  the  zinc  sponge  is  uncertain ;  it 
always  contains  oxide,  which  remains  undissolved  when  the  current  is 
reversed.  The  presence  of  small  quantities  of  ammonium  salts,  salts 
of  amines,  tartaric  acid,  citric  acid,  and  potassium  cyanide  in  the  50% 
zinc  sulphate  solution  prevents  the  formation  of  the  film.  The 
ammonium  salts  are  the  most  active  :  0*0005  mol.  of  ammonium 
sulphate  to  1  mol.  of  zinc  sulphate  is  sufficient.  The  action  is 
apparently  due  to  an  acceleration  of  the  change  oF  amorphous  into 
crystalline  zinc.  A  thin  layer  of  almost  any  liquid  which  does  not 
mix  with  the  zinc  sulphate  solution  or  of  any  solid  (so  long  as  it 
remains  pasty)  brings  about  the  film  formation.  The  thickness  of 
liiyer  necessaiy  is  found  to  be  from  05  to  2/x/x.  T.  E. 

Theory  of  Electrolytic  lona.  IV.  Coincidence  of  the  Diameter 
of  Atoms  and  of  Ions  not  Related  to  the  Solvent.  Richard 
LoRExz  {Zeitsch.  physikal.  Chem.,  1910,  73,  252 — 255). — Compare 
Abstr.,  1909,  ii,  541). — The  diameters  of  a  number  of  univalent 
elementary  ions  have  been  calculated  from  the  ionic  mobilities  by 
Kinstein's  formula,  which  at  18°  reduces  to  /i^g=  l/p.7-562  x  10~S 
where  /lijg  is  the  ionic  mobility  at  18°,  expressed  in  the  usual  units, 
^nd  p  i.s  the  radius  of  the  ion.  The  results  are  compared  with  the 
diameters  of  the  respective  atoms,  calculated  by  Roinganum's  formula 
(compare  Rappenecker,  this  vol.,  ii,  590),  o-=  2p  =  0-882.  IQ-s^w/of  cms., 
in  which  cr  is  the  molecular  diameter,  7/*  the  molecular  weight,  and 
d  the  density  of  the  substance  in  the  liquid  state  at  its  boiling  point, 
iind  it  is  shown  that  the  diameter  of  the  ions  is  of  the  same  order  as 
that  of  the  free  atoms  (2  6  x  10"^  cm.),  with  the  exception  of  lithium, 
for  wliic;li  the  ionic  diameter  is  more  than  double  that  of  the  atom. 
It  follows  that  the  ions  in  general  cannot  be  highly  hydrated  ;  they 
may,  however,  be  associated  with  three  or  four  molecules  of  water. 
The  lithium  ion  is  hydrated  to  a  considerable  extent. 

VOL.  XCVIH.  ii.  40 
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This  does  not  apply  to  ions  related  to  the  solvent,  the  diameters  of 
the  hydrogen  and  oxygen  atoms  being  three  to  four  times  those  of  the 
ions,  as  calculated  from  the  ionic  velocities.  G.  S. 

The  Relation  between  the  Formation  of  Nitric  Oxide  and 
the  Electrical  and  Thermal  Properties  of  Short  Direct 
Current  Arcs  with  a  Cooled  Anode.  Wilhelm  Holwech 
{Zeitsch.  EUktrochem.,  1910,  16,  369— 390).— The  combustion  of 
atmospheric  nitrogen  in  a  short  arc  formed  between  a  water-cooled 
silver  anode  and  a  heated  cathode  was  studied.  The  cathode  was  a 
strip  of  iridium  foil,  coated  with  lime,  and  heated  by  an  independent 
current  to  a  temperature  not  far  short  of  its  melting  point.  The  arcs 
studied  were  from  0"8  to  4  mm.  long;  the  current  was  varied  from 
0"07  to  0-2  ampere,  and  the  voltage  required  lay  between  90  and 
300  volts. 

The  highest  concentrations  of  nitric  oxide  were  obtained  with 
stationary  gas,  the  shortest  arc  (1  mm.),  and  500 — 600  mm.  pressure  ; 
in  these  circumstances  over  9%  of  nitric  oxide  was  obtained,  using 
air.  The  yield  (of  nitric  acid)  was  70  to  80  grams  per  kilowatt-hoar, 
and  this  was  almost  independent  of  the  length  of  the  arc. 

A  careful  study  of  the  electrical  properties  of  the  arc  showed  that 
the  anode  and  cathode  falls  of  potential  take  place  just  at  the  surface 
of  the  electrodes ;  the  distance  through  which  they  extend  was  too 
small  to  be  measured  ;  the  fall  of  potential  along  the  arc  was  quite 
constant.  The  falls  of  potential  at  the  electrodes  therefore  have  no 
influence  on  the  formation  of  nitric  oxide ;  they  do  not  even  effect  the 
temperature  of  the  electrode-s,  the  one  being  cooled  and  the  other 
heated  independently  of  the  current  in  the  arc.  The  formation  of 
nitric  oxide  is  therefore  entirely  controlled  by  the  fall  of  potential 
along  the  arc  and  the  current  flowing.  The  fall  of  potential  varied 
from  100  to  200  volts  per  cm.,  whilst  in  the  long  arcs  used  in 
manufacturing  practice  it  is  under  10  volts  per  cm. 

The  temperature  of  the  short  arcs  is  lowest  near  the  cooled  anode, 
and  it  increases  with  the  pressure  of  the  air.  A  very  fine  platinum 
"wire  placed  in  the  arc  quite  close  to  the  anode  did  not  melt  when  the 
pressure  was  1  atmosphere;  at  100  mm.  pressure  it  could  be  moved 
3  or  4  mm.  away  from  the  anode  before  it  melted.  The  very  fine 
iridium  point  which  was  plunged  into  the  arc  in  order  to  measure  the 
fall  of  potential  along  it  never  showed  the  slightest  indication  of 
fusion,  and  the  temperature  of  the  iridium  cathode  which  was  at  the 
hottest  end  of  the  arc  could  not  exceed  the  melting  point  of  iridium 
without  stopping  the  experiment.  It  is  therefore  regarded  as  certain 
that  the  temperature  of  the  arc  nowhere  exceeded  3000°  absolute,  at 
which  temperature  the  purely  thermal  equilibrium  between  oxygen, 
nitrogen,  and  nitric  oxide  corresponds  with  about  4%  of  nitric  oxide 
in  the  mixture.  The  formation  of  nitric  oxide  in  these  experiments  is 
therefore  due  to  collisions  of  ions,  whereas  in  the  low  tension  arcs 
employed  in  practice  it  is  probably  a  thermal  phenomenon.         T.  E, 

Magnetisation  of  Liquid  and  Solid  Oxygen.  H.  Kambhlingh 
Qnnes  and  Albert  Pi<:nuiEtt  {Proc.  K.  Akad.  Wetstuch.  Amsterdavi, 
1910,  12,  799 — 835). — Measurements  have  been  made  of  the  magnetic 
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susceptibility  of  liquid  and  solid  oxygen.  Between  -183°  and  -208° 
the  specific  susceptibility  of  liquid  oxygen  is  inversely  proportional  to 
the  absolute  temperature,  and  can  be  represented  by  the  equation  : 
^  =  0'002284/  JT.  The  variation  of  the  susceptibility  of  solid  oxygen 
with  temperature  is  exactly  similar,  and  can  be  represented  by 
X=0  001690/ ^/TV  which  holds  between  -  259=  and  the  melting  point 
of  oxygen.  The  two  equations  indicate  that  the  susceptibility  of 
liquid  oxygen  at  its  freezing  point  is  1'3  times  as  great  as  that  of  the 
solid  form. 

It  is  probable  that  the  observed  variation  of  the  magnetic  suscepti- 
bility with  the  temperature  gradually  changes  its  form  as  the 
temperature  rises,  and  that  at  higher  temperatures  the  variation 
is  in  agreement  with  Curie's  law,  according  to  which  the  susceptibility 
is  inversely  as  the  absolute  temperature.  H.  M.  D. 

The  Magnetic  Properties  of  the  Modifications  of  Iron. 
Siegfried  Hilpert  {Zeitsch.  Elektrochem.,  1910,  16,  390— 394). — 
A  theoretical  discussion.  Between  700^  and  760°  iron  becomes 
practically  non-magnetic,  and  its  specific  heat  exhibits  anomalies. 
These  phenomena  are  usually  ascribed  to  the  formation  of  /8-iron. 
The  author  thinks  that  the  anomalous  specific  heat  may  be  due  to  the 
breaking  up  of  the  polar  arrangement  of  the  magnetic  molecules  by 
their  more  energetic  vibration  at  high  temperatures.  This  would 
absorb  energy,  and  so  explain  both  the  disappearance  of  the  magnetism 
and  tlie  anomalous  specific  heat  without  the  assumption  of  a  new 
modification  of  iron. 

y-lron  is  also  supposed  to  be  magnetic  at  low  temperatures,  and  to 
lose  its  magnetism  at  high  temperatures  in  the  same  way  as  a-iron. 
This  explains  why  steels  containing  martensite  are  readily  magnetised. 

T.  K 

Influence  of  the  Magnetic  Field  on  the  Passive  State  of 
Iron.  Horace  G.  Byers  and  Marc  Darrin  {J.  Anier.  Chem.  Soc, 
1910,32,  750— 756).— It  has  been  shown  by  Byers  (Abstr.,  1908, 
ii,  102G)  that  when  iron  is  used  as  an  anode  in  various  electrolytes,  it 
can  be  rendered  passive  by  a  definite  current  density.  Nichols  (Abstr., 
1886,  668)  has  found  that  the  passive  state  of  iron  in  nitric  acid  can 
be  destroyed  by  placing  the  metal  in  a  strong  magnetic  field.  It  was 
therefore  considered  of  interest  to  ascertain  whether  the  passive  state 
of  iron  used  as  an  anode  would  be  similarly  affected  by  the  magnetic 

As  a  result  of  experiments,  it  was  found  that  the  passive  state 
could  not  be  destroyed  by  any  magnetic  field  producible  with  the 
apparatus  available.  It  is  shown  that  in  solutions  of  nitric,  sulphuric, 
and  phosphoric  acids,  and  also  of  nitrates  and  sulphates,  the  tran- 
sition point  of  passive  to  active  iron  is  a  function  of  current  density, 
and  that  the  transition  is  retarded  by  the  magnetic  field.  It  is 
suggested  that  passivity  is  the  result  of  an  altered  state  of  the  metal 
itself,  and  that  the  altered  state  may  be  analogous  to  that  of  a 
number  of  magnets,  the  negative  poles  of  which  are  all  presented  to 
the  electrolyte,  the  orientation  beiog  produced  by  the  various  agents 
which  cause  the  passive  state,  E.  G. 

40—2 


li.  580 


ABSTRACTS    OF    CHEMICAL  PAPERS. 


Magnetic  Analysis  of  Certain  Ohromophoric  Groups.  Paul 
Pascal  {Compt.  rer^d.,  1910,  150,  1167 — 1169.  Compare  this  vol., 
ii,  100). — The  molecular  susceptibility  of  an  organic  substance  is  com- 
posed of  two  factors  {A  +  B).  A  is  the  sum  of  the  separate 
susceptibilities  of  the  atoms,  and  B  consists  of  a  series  of  corrections 
for  structural  peculiarities,  such  as  double  linkings,  etc.  The  quanti- 
ties B  comprise  a  considerable  part  of  the  whole  susceptibility,  so  that 
tautomeric  changes  of  structure  may  give  rise  to  very  appreciable 
differences  in  susceptibility. 

Aminoazobenzene,  aminoazotoluene,  and  chrysoidine  have  suscepti- 
bilities almost  identical  with  those  calculated  for  the  azo-structure. 
Hydroxyazobeczene,  methoxyazobenzeue,  and  benzeneazo-yS-naphthol 
are  mixtures  of  the  azo-  and  quinone  forms. 

jt)-Azoanisole  and  ^j-azophenetole  exist  in  two  forms.  The  colourless 
form  has  a  susceptibility  corresponding  with  the  azo-formula,  whilst 
the  red  form,  which  is  obtained  on  heating,  has  the  much  lower 
susceptibility  of  the  quinonoid  structure.  Crystals  of  /i-azoanisole  of 
all  gradations  of  colour,  from  colourless  to  red,  can  be  obtained,  giving 
corresponding  intermediate  values  of  the  susceptibility. 

Aurine  appears  to  have  the  quinonoid  structure,  whereas  magenta 
and  other  amino-derivatives  of  triphenylmethane  are  enolic. 

The  colourless  form  of  the  silver  salt  of  2  : 4  :  6-tribromophenol  is  a 
normal  phenoxide,  whereas  the  red  form  is  quinonoid.  R.  J.  C 


Relation  between  the  Specific  Heats  of  Solid  Substances 
and  Temperature.  Alfred  Magnus  and  F.  A.  Lindemann  {Zeitsch. 
Elektrocliem.,  1910,  16,  269— 272).— From  Planck's  theory  of  radia- 
tion, Einstein  {Ann.  Physik,  1907,  22,  180)  has  obtained  an  ex- 
pression for  the  atomic  heat  of  an  element  at  constant  volume  : 
G  =  ^Rn{e'^A'^l{t'*^  -  \Y],  where  A=fiv/2\  n  is  the  number  of  atoms  in 
a  molecule,  yS  a  constant  (4'86  x  10"^^),  and  v  is  the  frequency  of 
vibration  of  the  atoms.  The  authors  find  that  by  adding  an  empirical 
member,  a T"'^,  to  the  expression,  the  specific  heats  at  constant  pressure, 
as  they  are  always  measured,  may  be  represented  with  considerable 
accuracy.  For  the  metals,  n  can  be  taken  as  unity ;  for  the  metalloids 
this  gives  a  considerably  less  satisfactory  agreement.  The  frequencies 
of  the  elements  are  in  the  same  order  as  the  values  of  JlSjVA 
(/S'=  melting  point,  F=  atomic  volume,  ^=  atomic  weight).  The  values 
calculated  are  : 


rx  10-12. 

3^/:s/FA. 

a  X  10^ 

rxlO- 

12.  s^s/yj. 
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Bi 
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Cu 
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Cr 
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Cd 

27 
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Sb 

3-1 

1-9 

42 

S 
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Pt 

3-1 

3-2 
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Si 

10-7 
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■Ag 

3-3 

3-2 

4-8 

Graphite 

22-6 
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Zn 

3-7 

3-2 
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Diamond 

27-3 

>26-0 



Mg 

5-1 

4-9 

6-5 

T.  E. 
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Calculation  of  Electromotive  Forces  from  Thermal  Measure- 
ments. Alfred  Magnus  {Zeitsch.  Elektrodism.,  1910,  16,273—275). 
—  The  free  energy  of  the  reaction  Pb +  2AgCI  =  PbOl,  +  2Ag  has  been 
measured  accurately  by  Broenstedt,  and  compared  with  Nernst's 
theorem  by  Halla  (Abstr.,  1908,  ii,  755).  The  specific  heats  of  the 
reacting  substances  are  now  more  accurately  known  ;  the  measure- 
ments are  well  represented  by  the  formula  obtained  by  Magnus  and 
Lindemann  (preceding  abstract),  using  the  following  constants  : 

Lead     58  7-8 

Silver  chloride    168  22-0 

Lead          ,,         172  18  0 

Silver  162  4-8 

The  only  marked  difference  is  in  the  case  of  Dewar's  determination 
of  the  specific  heat  of  lead  between  the  boiling  points  of  air  and 
hydrogen.  From  the  specific  heats,  the  relation  between  the  heat  of 
the  reaction  and  the  temperature  is  obtained,  and  this  makes  it  possible 
to  calculate  the  free  energy  from  the  equation :  A=  -  T  jQjl\dT^  which 
follows  from  Nernst's  theorem.  The  largest  difference  between  the 
free  energy  calculated  and  that  found  is  0"2%.  T.  E. 

Energy  Changes  in  Binary  Systems.  I.  Confirmation  of  the 
Existence  of  the  Compound  Phenol-aniline  in  the  Liquid 
State.  Egbert  Kremaxn  (Monatsh.,  1910,  31,  203 — 209.  Compare 
Kremann  and  Ehrlich,  Abstr.,  1907,  ii,  747). — The  specific  heats  of  the 
system  phenol-aniline  have  been  determined  at  different  temperatures 
above  the  m.  p.  The  method  adopted  was  to  raise  20  grams  of  an 
equimolecular  mixture  of  aniline  and  phenol,  sealed  in  a  glass  vessel, 
to  the  required  temperature,  and  then  to  transfer  quickly  to  a  water 
calorimeter.  Details  of  the  corrections  made  are  given.  The  sp.  heat 
for  the  interval  99-0 — 74-9^  is  0*376,  which  is  the  true  specific  heat 
for  the  equimolecular  mixture  of  aniline  and  phenol ;  the  value 
obtained  for  the  interval  90 — 33-7°  is  0*407,  and  the  difference 
between  the  two  values,  namely,  0031  x  65*7  cal.  =  2  cal.,  is  the  value 
for  the  heat  of  formation  of  the  compound  between  the  temperatures 
33-7°  and  99^^. 
The  heats  of  admixture  of  equivalent  quantities  of  aniline  and  phenol 
t  different  temperature  intervals  have  been  determined,  and  as 
•.pected,  the  observed  heats  diminished  with  rise  in  temperature. 
:  hese  observed  heats  are  the  actual  heats  of  admixture  plus  the  heat 
of  formation  of  the  additive  compound,  if  such  is  formed.  Since, 
however,  with  increase  in  temperature  there  is  a  tendency  for  the 
additive  compound  to  dissociate,  it  follows  that  the  amount  of  additive 
compound  present  diminishes  with  rise  in  temperature,  and  the 
observed  heats  of  admixture  must  also  diminish.  The  value  found  is 
about  1  calorie  for  an  increase  of  35  7°.  J.  J.  S. 

Cryoscopic  Determinations  at  Low  Temperatures  (  -  40°  to 
-117').  EuNsT  Bkckmann  and  Percy  Waentk;  [with  M,  NiEscnER] 
{Zoitsch  naorg.  C/iein.,  1910,  67,  17— 61).— Pentaue  thermometers  are 
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not  satisfactory  for  work  at  low  temperatures,  on  account  of  the 
viscosity  of  the  pentane,  the  deposition  of  solid  at  very  low  tempera- 
tures, and  the  varying  solubility  of  the  gas  used  for  filling.  The 
platinum  resistance  thermometer,  having  the  platinum  wire  wound  on 
quartz  or  Jena  glass,  gives  perfectly  satisfactory  results.  The  pattern 
used  has  a  resistance  of  25'3  ohms  at  0°.  One  millimetre  on  the  scale 
of  the  Wheatstone  bridge,  with  the  arrangement  adopted,  corresponds 
with  0001 7°. 

The  freezing  apparatus  has  been  already  described  (Bcckraann, 
Junker,  and  Klopfer,  Abstr.,  1909,  ii,  137).  A  bath  of  light  petroleum, 
cooled  by  a  spiral  containing  liquid  air,  is  used. 

The  following  cryoscopic  constants  have  been  obtained :  carbon 
tetrachloride  298,  pyridine  49'7,  chloroform  468,  ethyl  ether  17"9, 
hydrogen  iodide  202  6,  hydrogen  bromide  94*1,  hydrogen  chloride 
49 '8,  hydrogen  sulphide  38 "3.  Toluene  and  cymene  are  suitable 
substances  for  determining  the  constants. 

Chloroform  and  carbon  tetrachloride  resemble  benzene  in  their  very 
small  dissociating  power.  Alcohols,  dissolved  in  them,  give  high 
values  for  the  molecular  weight.  The  halogen  hydrides  have  also  only 
a  small  dissociating  power,  and  compounds  containing  hydroxyl  show 
association  when  dissolved  in  them.  The  conductivity  of  the  solvent 
increases  from  hydrogen  iodide  to  hydrogen  bromide.  In  the  solutions, 
a  higher  conductivity  often  accompanies  a  higher  molecular  weight 
(compare  Steele,  Mcintosh,  and  Archibald,  Abstr,,  1905,  ii,  222). 
Benzophenone  exhibits  association  and  conductivity,  increasing  with 
the  concentration,  in  hydrogen  iodide,  becoming  successively  less  in 
hydrogen  bromide  and  chloride.  Acetone  is  associated  in  hydrogen 
iodide,  corresponding  with  the  compound,  2CyH,^0,HI,  found  by 
Mcintosh  and  Archibald,  (Trans.,  1904,  85,  919).  Iodine  is  similarly 
associated  in  pyridine.  Ethyl  acetoacetate  is  not  associated  in 
chloroform. 

Water  does  not  dissolve  in  liquid  hydrogen  chloride,  but  dry 
ammonia  at  once  forms  ammonium  chloride.  Liquid  hydrogen  sulphide, 
which  blackens  white  lead,  but  is  without  action  on  silver,  has  little 
dissociating  power.  Compounds  containing  hydroxyl  are  slightly 
associated  in  it,  Benzophenone  appears  to  be  dissociated  in  dilute 
solution  in  hydrogen  sulphide,  but  no  electrical  conductivity  is 
detected. 

The  latent  heats  of  fusion  of  the  solvents  used  are  calculated,  and 
the  desirability  of  determinations  of  the  dielectric  constants  at  low 
temperatures  is  pointed  out.  The  methods  of  preparation  of  the 
liquefied  hydrogen  halides  and  sulphide  are  described.  C.  H.  D, 

Properties  of  Iodine  as  a  Cryoscopic  Solvent,  F.  Olivabi 
{Atti  E.  Accad.  Lincei,  1910,  [v],  19,  i,  488— 489).— The  author  corrects 
certain  of  the  results  given  in  his  previous  paper  (this  vol.,  ii,  18). 

Lead  iodide  cannot  be  employed  as  a  solute  for  determining  the 
molecular  freezing-point  depression  of  iodine,  as  it  is  insoluble  in  this 
solvent.  For  oxygenated  organic  compounds,  as  well  as  for  the 
hydrocarbons  and  their  halogen  derivatives,  the  molecular  weights  in 
iodine  solution  are  normal  at  very  great  dilutions.     With  potassium 
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iodide,  the  molecular  weight  appears  to  be  appioxiuiately  normal  for 
very  dilute  solutions,  increase  of  the  concentration  being  accompanied 
first  by  increase,  and  later  by  decrease  of  the  molecular  weight. 

T.  H.  P. 

Vaporisation.  IV.  Hanns  von  Juptner  {Zeitsch.  physikal.  Chem., 
1910,  73,  173—191.  Compare  Abstr.,  1909,  ii,  21).— By  a  combina- 
tion of  ^Mendeleeff's  expansion  modulus  for  liquids  with  some  well- 
known  rules  referring  to  the  relationships  of  the  volumes  of  liquids 
and  their  saturated  vapours,  it  is  shown  (1)  that  the  temperature- 
coelficient  of  the  density  and  the  thermal  expansion-coefficient  have 
opposite  signs  ;  (2)  the  magnitude  of  both  is  the  smaller  the  higher  the 
critical  temperature;  (3)  up  to  T=0-7Tk,  the  temperature-coefficient  of 
the  density  remains  constant,  whilst  the  expansion-coefficient  increases 
with  the  temperature. 

For  low  temperatures  the  ratio  of  the  density,  Di,  of  the  liquid  at  the 
temperature,  T,  to  the  critical  density  can  be  calculated  by  the 
simple  expression  :  A/ A-  =  4(1  -  Tj-ITk)  =  2(2  -  d),  where  6  =  TjTk,  but 
at  higher  temperatures  the  more  complicated  expression :  Di'Dk  = 
1-6-2  ^T^6  -  X  ^{l-df  is  used,  and  for  the  ratio  of  the  density  of 
the  vapour  D^  to  the  critical  density  the  corresponding  expression  ; 
D,IDk  =  2-6-2  yj^6  +  X ^{1-6')'.  The  expressions  are  tested  by 
comparing  the  calculated  and  observed  data  for  fluorobenzene  and  for 
ammonia,  and  the  agreement,  especially  for  the  two  latter  formula,  is 
excellent;  a;  is  a  constant,  and  for  fluorobenzene  is  0*194,  for 
unmonia,  O'l.  A  slight  modification  of  the  first  formula,  £>;/Z)t  = 
-  -t- 1-87(1  -  6),  is  shown  to  give  very  good  results  up  to  2'=0-657i. 

From  the  above  equations,  formulae  are  derived  which  admit  ot  the 
calculation  of  the  volumes  of  the  liquid  at  different  temperatures. 

G.  S. 

Vapour  Pressures  of  Binary  Mixtures.  Johannes  J.  van  Laar 
{Zeitsch.  physikal.  Chem.,  1910,  72,  723 — 751). — The  author  adversely 
criticises  the  recent  work  of  Dolezalek  (Abstr.,  1909,  ii,  22  ;  this  vol., 
ii,  184),  who  has  applied  the  laws  of  dilute  solutions  to  certain  binary 
ystems,  and  also  the  mathematical  treatment  of  the  partial  pressures 
of  binary  mixtures  by  Story  (compare  this  vol.,  ii,  184)  and  others, 
and  points  out  that  a  satisfactory  theoretical  treatment  is  only 
^•ossible  on  the  lines  laid  down  by  van  der  Waals  and  by  himself. 
The  most  important  point  is  that  the  attraction  factor  a  must  be  tiiken 
into  account.  All  the  possible  types  of  vapour  pressure  curves  for 
binary  mixtures  are  discussed  mathematically.  G.  S. 

Fractionating  Arrangement.  Arnold  Hahn  {Ber.,  1910,  43, 
1725 — 1727). — The  ordinary  fractionating  column  possesses  the 
disadvantiige  that  the  separate  fractions  all  pass  through  the  same 
side-tube.  The  arrangement  described  consists  of  a  bulb  tube  with  a 
ground  glass  neck,  into  which  tits  a  ground-glass  stopper  carrying  the 
thermometer.  Into  the  neck  of  the  bulb  tube  are  fused  three  side- 
tabes,  each  of  which  is  connected  with  a  receiver.     The  glass  stopper 
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contains  one  hole,  which  can  be  placed  opposite  to  each  of  the  side- 
tubes  in  succession,  the  other  two  being  meanwhile  closed. 

When  used  for  distillations  under  diminished  pressure,  the  three 
receivers  are  connected  to  a  4-way  tube  leading  to  the  pump,  but 
although  all  the  receivers  ai'e  evacuated  at  the  same  time,  only  one  is 
in  direct  connexion  with  the  distilling  flask  at  any  particular  moment  ; 
consequently,  there  is  no  contamination  of  one  fraction  by  vapours 
derived  from  other  fractions.  T.  S.  P. 

Calibration  and  Manipulation  of  the  Calorimetric  Bomb. 
Walter  A.  Eoth  {Annalen,  1910,  373,  249— 266).— A  less  elaborate 
method  than  Fischer  and  Wrede's  electrical  process  of  calibrating  a 
calorimetric  bomb  is  described  in  detail,  the  necessary  corrections 
being  carefully  explained.  The  bomb  is  Hugershoff's  Precision 
Model ;  the  calorimetric  thermometer  is  a  Beckmann  thermometer, 
by  means  of  which  1/2000°  can  be  estimated.  The  results  are 
accurate  to  within  01%.  The  trustworthiness  of  the  method  is 
proved  by  determining  the  total  water  equivalent  of  the  calorimetric 
apparatus  by  exploding  sucrose,  benzoic  acid,  and  naphthalene ; 
taking  the  heats  of  combustion  per  gram  of  these  substances  as 
3952"0  cal.,  6325"4  cal,  and  9640'5  cal.  respectively,  the  water 
equivalent  is  found  to  be  2623-3  ±0-6  cal.,  26234  ±0-8  cal.,  and 
2622*5  ±0*7  cal.  The  calibration  is  controlled  by  a  fourth  process,  in 
which  a  known  quantity  of  heat  is  generated  electrically  within  the 
bomb;  the  water  equivalent  in  this  case  is  2623-1 +  1-0  cal. 

C.  S. 

Heat  of  Formation  of  Ceesium  Peroxide.  Kobekt  d^: 
FoRCKAND  {Compt.  retid.,  1910,  150,  1399—1402.  Compare  Abslr., 
1906,  ii,  445). — The  heat  of  dissolution  of  1  gram-molecule  of  ciesium 
peroxide,  CsgO^,  in  an  equivalent  of  2%  sulphuric  acid  is  33  02  Cal., 
from  which  the  following  thermal  equations  are  deduced  : 

Cs2  (sol.)  -f-202  (gas)  =  Cs204  (sol.)  +141-46  Cal. 
CsgO  (sol.)  4-30  (gas)  =  Cs204  (sol.)  -f  58-76  Cal. 

The  heat  of  complete  oxidation  of  caesium  (4-141-46  Cal.)  ie  very 
near  that  of  complete  oxidation  of  lithium  (LigO,  4-143-32  Cal.),  and 
the  oxidation  of  strontium  to  monoxide  (SrO,  -f  138-64  Cal.),  but  is 
less  than  the  heat  of  complete  oxidation  of  strontium  (SrOg,  4- 151  "71 
Cal.).  The  first  oxygen  atom  combining  with  Csg  gives  4-82-70  Cal., 
whereas  the  average  for  the  next  three  atoms  is  4- 19 '5 9  Cal.  each. 
In  the  case  of  the  sodium  oxides,  NagO  and  NagOg  are  stable,  whereas 
Na203  and  NagO^  are  completely  dissociated  under  ordinary  con- 
ditions. It  is  argued  by  analogy  that  the  58-76  Cal.  evolved  in 
passing  from  CsoO  to  CsgOj  should  not  be  distributed  among  the 
successive  oxygen  atoms  equally,  but  in  a  decreasing  ratio.  Supposing 
that  the  temperature  of  dissociation  of  Cs.^O^  to  CS2O34-O  is  about 
650°,  the  heat  of  addition  of  the  last  oxygen  atom  would  be  about 
12-5  Cal.  The  author  suggests  that  the  addition  of  oxygen  atoms  to 
CsgO  liberates  28*26,  180,  125  Cal.  successively. 

The  heat  of  formation  of  CS2O4  from  Cs,/J  is  practically  as  great 
^8  the  heat  of  hydration  of  CsgO  to  2CsOll  (60-01  Cal,).     At  300 
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to  400°,  the  order  ()f  these  two  values  is  reversed,  so  that  on  heating 
csejium  hydroxide  in  oxygen,  cfesium  peroxide  would  be  exothermally 
produced  with  evolution  of  steam.  Owing  to  the  silver  boats  being 
attacked,  pure  caesium  peroxide  cannot  be  obtained  in  this  way. 

R.  J.  C. 

Heat  of  Formation  of  the  Oxides  of  Molybdenum,  Selenium, 
and  Tellurium  ;  Heat  of  Combination  of  Acidic  Oxides  with 
Sodium  Oxide.  \Yilliam  G.  Mixteb  {Amer.  J.  Sci.,  1910,  [iv], 
29,  488—496.  Compare  Abstr.,  1909,  ii,  865).— The  heats  of 
formation  of  the  oxides  and  sodium  salts  have  been  calculated  from, 
the  thermal  data  obtained  by  oxidising  the  elements  or  lower  oxides 
by  means  of  sodium  peroxide.  The  following  results  are  given : 
Mo  +  30  =  Mo03,  +  181-5  Cal. ;  Na.p  +  Mo03  =  ]SX^^o^4' +81'9  Gal.; 
Mo  +  20  =  Mo02,  +  142-8Cal.;Se  +  30  =  Se03,  +  48-8Cal.:]^a20  +  Se03  = 
Na,SeO^,  + 105-3  Cal.;  Te  +  30  =  Te03, +  83-6  Cal.;  Na.,0  +  Te03  = 
NalTeO^, +  124-3  Cal.;  Te  + 02  =  Te02.  +  87*1  Cal.  According  to  the 
heats  of  formation  of  the  two  oxides  of  tellurium,  the  conversion  of 
the  dioxide  into  the  trioxide  is  an  endothermic  reaction. 

H.  M.  D. 

Heat  of  Combination  of  Hydrogen  Bromide  -with  some 
Ethylenic  Compounds.  Wladimir  Luginin  and  Geobges  Dupont 
(Compi.  rend.,  1910,  150,  1346—1348.  Compare  Berthelot,  Abstr., 
1876,  i,  870). — Berthelot's  determinations  of  the  amount  of  heat 
developed  on  the  addition  of  halogen  acids  to  unsaturated  compounds 
are  untrustworthy,  owing  to  the  small  amount  of  the  substances 
entering  into  combination  in  aqueous  solution.  More  accurate 
results  have  been  obtained  by  utilising  xylene  as  the  solvent ;  the 
beat  of  dissolution  (Q)  of  one  gram-molecule  of  hydrogen  bromide  in 
this  substance  is  given  by  ^  =  6-344  -  51, 000x+  188,000j-,  where  x  is 
the  number  of  gram -molecules  of  acid  in  100  grams  of  solution.  The 
following  values  have  been  obtained  for  the  addition  of  one  gram- 
molecule  of  gaseous  hydrogen  bromide  to  one  gram-molecule  of  the 
substance  dissolved  in  xylene.  Styrene,  16,653  cal.  ;  octylene, 
16,481  cal. ;  amylene,  17,614  cal. ;  ;8-methyl-A«-pentylene,  19,008  cal. ; 
c^cZohexene,  16,292  cal.  ;  pulegone,  16,910  cal.  As  the  compounds 
examined  and  their  additive  products  aie  liquid,  the  above  numbers 
are  practically  identical  with  the  heats  of  foimation  of  the  halogen 
derivatives.  W.  O.  W. 

Thermochemical  Investigations.  I.  Relation  between  the 
Constitution  and  the  Heat  of  Combustion  of  Unsaturated 
Compounds.  Karl  Auwers  and  Walter  A  Roth  {Aunalen,  1910, 
373,  239 — 248). — Very  little  is  known  regarding  the  relations 
between  the  constitutions  of  organic  compounds  and  their  heats 
of  combustion.  The  more  labile  of  two  isomeric  compounds  has  the 
greater  heat  of  combustion,  but  even  in  unusually  favourable  cases 
the  difference  does  not  exceed  2%.  Hence,  any  thermochemical  method 
of  investigation  must  be  accurate  to  within  01 — 0-2%.  Such  accuracy 
baa  been  attained  by  several  investigators  by  means  of  the  calorimetric 
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bomb,  but  unfortunately  their  results  have  not  been  hitherto  certainly 
comparable.  Fischer  and  Wrede  (Abstr.,  1909,  ii,  155),  however,  have 
described  a  method  whereby  calorimetric  bombs  may  be  calibrated 
with  an  accuracy  of  0*05%,  so  that  it  should  now  be  possible  to  make 
the  results  obtained  by  different  workers  strictly  comparable. 

The  authors  commence  their  researches  with  an  investigation  of  the 
heats  of  combustion  of  unsaturated  compound?,  particularly  of  those 
containing  conjugate  linkings.  Stohmann  and  Langbein  already  have 
shown  that  the  heats  of  combustion  of  propenyl  compounds  are  about 
0*5  to  0*8%  greater  than  those  of  the  less  labile  isomeric  allyl 
compounds.    Also,  Thiele  states  that  the  system  ClC-CIC'Clfg  ^^  more 

saturated  than  the  system  CIC'CHj'CIC,  and  therefore  has  a  smaller 

heat  of  combustion.  Further,  it  is  known  that  the  heats  of  com- 
bustion of  a^-unsaturated  acids  are  smaller  than  those  of  /3y- 
unsaturated  acids.  Hence  it  seems  that  the  nearer  a  pair  of  doubly- 
linked  atoms  are  together,  the  smaller  the  heat  of  combustion.  This 
statement  is  supported  by  references  to  the  heats  of  combustion  of 
hexoic,  hydrosorbic,  and  sorbic  acids,  of  diphenyl,  diphenylmethane, 
and  dibenzyl,  and  of  m-toluic  and  phenylacetic  acids. 

The  authors  call  attention  to  the  lack  of  knowledge  of  the  heats  of 
fusion  of  organic  substances,  and  utter  a  needful  warning  in  pointing 
out  that  for  the  heats  of  fusion  of  solids  there  is  no  generalisation 
analogous  to  Trouton's  rule  for  the  molecular  heats  of  volatilisation  of 
liquids.  C.  S. 

Heats  of  Combustion  of  Terpenes  and  Styrenes.  Karl 
AuwERS,  Walter  A.  Roth,  and  Fritz  Eisenlohr  {Annalen,  1910, 
373,  267 — 290). — The  molecular  heats  of  combustion,  expressed  in 
Calories,  of  the  following  terpenes  have  been  measured  :  fZ-limonene, 
1466;  dipentene,  1-162;  sylvestrene,  1464;  a-phellandrene,  1434; 
carvenene,  1424;  a-terpinene,  1428;  (£-a-pinene,  1469;  ^a-pinene, 
1467;  camphene  (liquid),  1471  ;  sabinene,  1475. 

Since  empirical  expressions  for  the  determination  of  "  calculated 
values"  of  heats  of  combustion  are  not  trustworthy,  the  following 
method  is  adopted  to  obtain  values  whereby  the  thermal  and  the 
optical  (refractivity  and  dispersivity)  behaviours  may  be  compared. 
The  mean  value,  1464,  of  the  molecular  heats  of  combustion  of 
limonene,  dipentene,  and  sylvestrene,  three  hydrocarbons  containing 
two  double  (not  conjugated)  linkings,  is  taken  as  the  "  normal  value  " 
of  the  molecular  heat  of  combustion  of  hydrocarbons  of  the  terpene 
group.  The  molecular  "  depression,"  that  is,  the  difference,  expressed 
as  a  percentage,  between  the  normal  value  and  the  actual  value  of  the 
molecular  heat  of  combustion  of  a  terpene,  is  compared  with  the 
exaltation  of  the  molecular  refractivity  and  dispersivity,  calculated 
from  the  formula  G^^Ti^^C^.  In  this  way,  it  is  at  once  obvious  that 
terpenes  containing  a  conjugate  linking  have  smaller  heats  of  com- 
bustion (about  2%)  than  those  which  do  not  contain  such  a  system, 
and  also  that  the  thermal  "  depressions "  are  of  the  same  oi  der 
of   magnitude   as,   but  of   opposite   sign    to,   the  exaltations  of   the 
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molecular  refractivity ;  the  exaltation  of  the  dispersivity  is  very  much 
greater. 

The  thermochemical  method  will  not  displace  the  more  convenient 
spectrochemical  methods  of  investigating  the  constitutions  of  organic 
compounds,  but  will  serve  as  a  useful  auxiliary.  Auwers  and 
Eijenlohr  (this  vol.,  ii,  365)  have  shown  that  a  "  disturbed  conjuga- 
tion "  diminishes  the  esaltation  of  the  molecular  refractivity  and 
dispersivity ;  in  fact,  the  optical  evidence  does  not  establish  with 
certainty  the  presence  of  a  conjugate  linking  in  a-phellandrene.  The 
thermochemical  method  leaves  no  doubt  about  the  point,  since  the 
thermal  "  depression  "  of  this  terpene  is  practically  the  same  as  those 
of  other  terpenes  containing  conjugate  linking-. 

The  theory  of  the  identity  of  carvenene  and  a-terpinene  receives 
support  from  the  close  agreement  in  their  heat-s  of  combustion. 

The  pai-allelism  between  the  thermal  and  the  optical  data  disappears 
in  the";  case  of  bicyclic  terpenes  ;  the  presence  of  a  4-ring  in  da-  and 
)8-pinenes  instead  of  a  conjugate  linking  does  not  cause  any  appreciable 
deviation  of  the  heats  of  combustion  from  the  normal  value,  whilst  it 
does  greatly  affect  the  optical  behaviour. 

The  molecular  heats  of  combustion  of  the  following  styrene  hydro- 
carbons have  been  measured;  styrene,  1035  (freshly  distilled),  1039 
(after  keeping  for  a  few  hours);  )3-methylstyrene,  1190;  ^-ethyl- 
styrene,  1346  ;  a-methylstyrene,  1193;  a/3-dimetbylstyrene,  1347;  tri- 
methylstyrene,  1510 ;  ^/3-diethylstyrene,  1665;  a-pheuyl-A^-butene, 
1353;  a-phenyl-A^-pentene,  1510  Cal. 

"  Normal  values "  in  this  series  are  obtained  as  follows.  The 
difference  of  the  molecular  heat«  of  combustion  of  the  two  last- 
mentioned  hydrocarbons  is  157  Cal,  ;  also,  the  values  for  styrene, 
/3-inethylstyrene,  and  /3-ethylstyrene,  all  of  which  contain  an 
undisturbed  conjugate  system,  differ  by  155  for  the  first  pair  and  by 
156  for  the  second  pair.  The  mean,  156,  of  the  three  values  represents 
the  thermal  value  of  CHj.  The  heat  of  combustion  of  a-phenyl- 
A^-butene,  which  does  not  contain  a  conjugate  linking,  is  taken 
as  thennally  normal  ;  by  adding  or  subtracting  150,  or  multiples 
thereof,  the  normal  heats  of  combustion  of  the  higher  and  lower 
homologues  are  calculated.  The  variation  of  the  actual  from  the 
normal  values  is  much  less  than  in  the  case  of  the  terpenes,  but  it  is 
again  obvious  that  the  presence  of  conjugate  linkings  is  accompanied 
by  a  diminution  of  the  heat  of  combustion. 

In  the  styrene  series,  the  presence  of  conjugate  ilinkings  is  more 
accurately  and  simply  ascertained  by  spectrochemical  methods,  but  the 
thermochemical  method  is  of  interest,  because  it  serves  to  emphasise 
the  remarkable  parallelism  between  the  optical  and  the  thermal 
properties.  For  example,  the  depression  of  the  heat  of  combustion 
and  the  exaltation  of  the  refractivity  and  of  the  dispersivity  are  most 
pronounced  in  styrenes  with  undisturbed  conjugation,  such  as  styrene 
it-<lf,  ^-methylstyrene,  and  /3-ethylstyrene ;  a  simple  central  disturb- 
:iiiro  of  the  conjugate  system,  as  in  a-methylstyrene  and  a/8  dimetbyl- 
styrene,  diminishes  the  thermal  and  the  optical  abnormalities  to  about 
one-half  to  two-thirds  of  the  original  values.  Further  lateral  disturb- 
ance, as  m  trimethylstyrene,  causes  the  thermal   depression  to  vanish 
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and  the  exaltation  of   the  refractivity  to  become  very  small,  only  the 
dispersivity  retaining,  as  is  frequently  the  case,  a  marked  exaltation. 

C.  S. 

Diazo-  and  Azo-compounds.  Thermochemical  Investiga- 
tions. I.  W.  SvENTOSLAvsKY  {Ber.,  1910,  43,  1479— 1488).— The 
following  thermochemical  constants  have  been  determined  :  (1)  Heat 
of  diazotisation  of  aniline  in  aqueous  solution  =  +  22'8  Cal.  :  obtained 
by  mixing  a  solution  of  aniline  in  hydrochloric  acid  with  a  solution  of 
sodium  nitrite  and  subtracting  from  the  heat  of  the  reaction  the 
difference  between  the  heats  of  neutralisation  of  hydrochloric  and 
nitrous  acids.  (2)  Heat  of  solution  of  benzenediazonium  chloride 
=  —  1*84  Cal.  (3)  Heat  of  neutralisation  of  the  diazohydroxide  with 
hydrochloric  acid  =  + 14-26  Cal.  (4)  Heat  of  formation  of  the 
pseudo-salt,  CgH^Ng'ONa,  from  the  diazonium  chloride  and  sodium 
hydroxide  solution  =  +5*28  Cal.  (5)  Heat  of  formation  of  benzene- 
azo-/3-napht,hol  from  the  pseudo-salt  and  solid  y8-naphthol  =  +  27'22  Cal., 
or  C^Hj-lSIa-OH  (liq.)  +CioH7-OH  (solid)  =H,0  +  C6H5-N2-CioHg-OH 
(solid)  4-  27*22  Cal.  (6)  Heat  of  diazotising  aniline  in  acetic 
acid  solution  =  -f- 23-28  Cal. ;  NH„Ph(HO-Ac)  (liq.)  +  HNOg  (soln.) 
=  Ph-N„-OAc  (soln.)  -J-2H20  +  23-28  Cal.  (7)  Heat  of  solution  of 
aniline  in  acetic  acid  =  +  6-75  Cal.  (8)  Heat  of  formation  of  jo-di- 
methylaminoazobenzene  in  solution  from  benzenediazonium  acetate  and 
dimethylaniline  =  -f- 18-35  Cal.,  and  heat  of  solution  of  ;?-dimethyl- 
aminoazobenzene  in  acetic  acid  =  —3-13  Cal.  (9)  Heat  of  diazo- 
tising a-naphthylamine  in  aqueous  solution  =  +  2482  Cal.  Heat  of 
formation  of  the  pseudo-salt,  a-O^oHy'Ng'ONa  (soln.),  from  the  diazonium 
chloride  and  sodium  hydroxide  solution  =»  -1-4-84  Cal.  (10)  Heat  of 
formation  of  a-naphthaleneazo-/3-naphthol  (solid)  from  the  pseudo-salt 
and  ^-naphthol  (solid)  =  -1-29-53  Cal.,  of  the  solid  hydroxy-compound 
from  the  diazohydrate  and  solid  y8-naphthol=  +34-69  Cal.,  and  of  the 
solid  hydroxy-compound  from  a  solution  of  the  diazonium  chloride  and 
an  alkaline  solution  of  /S-naphthol  =  -f  32-82  Cal.  (11)  The  heat  of 
formation  of  nitroso-^-naphthol  from  solid  yS-naphthol  and  nitrous 
acid  in  acetic  acid  solution  =  -J- 28-66  Cal.,  or  for  the  solid  nitroso- 
compound  =    +  32-47. 

The  heat  of  diazotising  an  amine  in  50%  acetic  acid  is  somewhat 
greater  than  in  glacial  acetic  acid,  owing  to  the  hydrolysis  of  the 
acetate  of  the  amine  in  the  50%  acid.  J.  J.  S. 

Diazo-  and  Azo-compounds.  Thermochemical  Investiga- 
tions. II.  W.  SVENTOSLAVSKY  {Ber.,  1910,  43,  1488—1495. 
Compare  preceding  abstract). — The  heat  produced  in  mixing  a  solution 
of  sulphanilic  acid  with  nitrous  acid  =  +  20-40  Cal.  This  when 
corrected  by  adding  the  heat  of  neutralisation  of  the  diazo-compound 
and  subtracting  the  heat  of  neutralisation  of  the  amine  gives 
-f  25-5  Cal. 
SO 

C„H4<i    3  -}-2NaOH  =  SO3Na-C6H,-N2ONa-f-H2O-fl0-7  Cal.   and 

SOgH-CfiH^-NHa  +  NaOH^HgO-hSOgNa-C^H.-NHa-i- 10-45  Cal.,  and 
the  difference  between  10-45  and  the  heat  of  neutralisation  of  benzene- 
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pulphonic  acid  (13"6  Cal.)  gives  the  value  of  the  heat  of  inner  salt 
foraiation  of  sulphanilic  aoid. 

The  reaction  between  sulphanilic  acid  and  sodium  nitrite  solution 
proceeds  slowly,  and  gives  +  16-20  Cal.,  or,  since  the  difference  between 
the  heats  of  neutralisation  of  nitrous  and  sulphanilic  acids  is  0'2  Cal., 
S03Na-CgH4-NH2(soln.)  +HNOo(soln.)  =H.p  +  S03Na-C6H4-N2-OH 
(soln.)  +16  0  Cal. 

The  heat  of  formation  of  the  pseudo-salt,  SOgNa'CgH^'Ng'ONa, 
from  a  solution  of  the  diazohjdroxide  and  sodium  hydroxide  solution 
=   +5-46  Cal. 

The  heat  of  formation  of  methyl-orange  from  dime  thy  laniline  and 
diazobenzenesiilphonic  acid  =  33*48  Cal, 

The  conclusion  is  drawn  that  the  conversion  of  a  diazonium 
hydroxide,  OH*NR:N,  into  a  diazohydiroxide,  RNIN'OH,  is  accom- 
panied by  little  or  no  heat  change. 

The  diazotising  of  anthranilic  acid  in  aqueous  solution  gives  rise  to 
+  21-42  Cal. 

The  heat  of  neutralisation  of  anthranilic  acid  by  sodium  hydroxide 
solution  is  + 10'5  Cal.,  and  that  of  o-diazobenzoic  acid  +6'56. 

The  heat  of  coupling  o-diazobenzoic  acid  with  )8-naphthol  in  alkaline 
solution  is  +3398  Cal.,  and  as  this  value  agrees  with  the  heats  of 
formation  of  hydroxyazobenzene  (  +  32*85)  and  hydroxyazonaphthalene 
( +  34*68),  the  conclusion  is  drawn  that  in  alkaline  solution  the  diazo- 
benzoic  acid  contains  a  free  NIX'OH  group.  J.  J.  S. 

Calorimetric  Observations  of  the  Reciprocal  Coagulation 
of  Ferric  Hydroxide  and  Silver  Hydrosols.  Fbiedrich 
DoERiNXKKL  {Zeitsch.  anorg.  Chem.,  1910,  67,  161 — 166.  Compare 
this  vol.,  ii,  269). — The  two  colloids  used  for  the  experiments  are  a 
5%  solution  of  ferric  hydroxide  and  a  solution  containing  9%  of 
metallic  silver  and  1%  of  a  protective  colloid.  The  apparatus  is  the 
-ame  as  that  previously  used.  In  each  experiment,  250  c.c.  of 
'iwh  solution  are  employed,  and  the  concentration  of  the  silver  colloid 
is  expressed  as  the  percentage  of  the  total  colloid  in  the  united  volume 
of  500  c.c.  The  heat  of  dilution  of  both  colloids  with  water  is  zero. 
The  heat  of  coagulation  increases  with  the  percentage  of  silver  colloid, 
reaching  a  maximum  at  60 — 70";^  and  then  falling  rapidly.  The 
optimum  of  coagulation  does  not  coincide  with  this  maximum,  but 
corresponds  with  70 — 80^4  of  silver  colloid.  Coagulation  is  retarded 
by  the  presence  of  a  large  excess  of  either  substance.  The  colloid 
used  to  protect  the  silver  is  without  action  on  ferric  hydroxide. 

Silver  hydrosol  is  coagulated  by  ammonium  nitrate  if  the  concentra- 
tion of  the  latter  exceeds  40^^  and  the  precipitate  becomes  perfectly 
soluble  after  washing  until  free  from  electrolyte.  The  heat  of  co- 
agulation is  + 1 — 2  cal.  per  gram  of  silver.  Aluminium  sulphate, 
even  in  1*7%  solution,  causes  complete  irreversible  coagulation,  the 
neat  of  solution  being  negative,  and  due  almost  entirely,  if  not 
entirely,  to  the  protective  colloid.  C.  H.  D. 

Thermal  Properties  of  Solids  and  Liquids.  S.  Lussana 
{Nuovo  (Jim.,    1910,  [vj,  19,  i,   182— 207).— The  author  has  inves- 
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tigated  the  compressions  of  a  number  of  metals  and  alloys  by  a 
modification  of  the  method  previously  described  (ibid.,  1904,  [v],  7, 
355),  the  results  being  briefly  as  follows  : 

With  aluminium  the  coefficient  of  compressibility  (k)  increases 
proportionally  with  rise  of  temperature,  and  the  value  of  the  coefficient 
of  expansion  (a)  increases  with  rise  of  temperature  and  diminishes 
with  increase  of  pressure.  For  bismuth,  the  values  of  k  increase 
almost  proportionally  with  rise  of  temperature,  but  at  the  higher 
temperatures  diminish  appreciably  with  increase  of  pressure ;  a 
increases  with  rise  of  temperature,  and  diminishes  with  increase  of 
pressure.  With  antimony,  k  increases  almost  ia  proportion  with 
temperature,  and  a  increases  with  rise  of  temperature  and  diminishes 
with  increase  of  pressure. 

The  compressibilities  of  a  large  number  of  alloys  were  measured,  the 
principal  results  being  that  (1)  the  compressibility  does  not  obey  the 
law  of  mixtures ;  (2)  in  general,  the  compressibility  is  diminished  by 
the  initial  addition  of  an  extraneous  substance;  (3)  the  compressibility 
increases  with  rise  of  temperature,  and  the  coefficient  of  expansion 
diminishes  with  increase  of  pressure.  T.  H.  P. 

Attraction  Pressure.  Isidor  Traube  (/.  Physical  Chem.,  1910, 
14,  452 — 470). — A  resume  of  the  author's  communications  on 
cohesion  pressure  (compare  Abstr.,  1908,  ii,  565;  1909,  ii,  216, 
325,  and  647).  T.  S.  P. 

Theory  of  Attraction  Pressure.  Isidor  Traube  {J.  Physical 
Chem.,  1910,  14,  471 — 475). — A  theoretical  paper  of  a  qualitative 
nature  with  respect  to  the  hydrating  effect  of  cohesion  pressure.  It  is 
assumed  that  the  molecules  and  ions  of  a  solute  surround  themselves, 
similarly  to  the  condensation  nuclei  of  gases,  with  an  envelope  of 
water  molecules,  the  intensity  of  attraction  between  the  molecules 
(or  ions)  and  the  water  envelope  corresponding  with  the  cohesion 
pressure.  Various  deductions  are  made  which  are  not  in  accordance 
with  the  dissociation  theory  of  Arrhenius,  and  the  osmotic  pressure 
theory  of  van't  Hoff.  T.  S.  P. 

Viscosity-coeflQcients  of  Vapours  and  their  Variation  with 
Temperature.  Karl  Eappenecker  {Zeitsch.  physikal.  Chem.,  1910, 
72,  695 — 722). — The  viscosities  of  a  number  of  vapours  have  been 
measured  at  100°  and  212°  by  a  modification  of  a  method  described 
by  Pedersen  {Physical  Review,  1907,  25,  230).  The  values  of  r;  x  10"' 
at  100°  (where  rj  is  the  absolute  viscosity  coefficient)  are  as  follows  : 
tsopentane  885-1,  ethyl  ether  967-1,  acetone  942-7,  ethyl  alcohol  1090, 
methyl  acetate  1015,  ethyl  acetate  954-6,  chloroform  1307,  benzene 
930-2.  From  the  values  at  100°  and  212°,  the  variation  of  the 
viscosity  with  temperature  is  expressed  as  proportional  to  the  n"'  power 
of  the  absolute  temperature,  and  with  the  exception  of  chloroform  and 
ether,  which  probably  act  on  the  mercury  in  the  apparatu.s,  the  value 
of  u  is  about  1-1. 

The  temperature-coefficients  thus  found  are  in  satisfactory  agreement 
with  the  formula  of  Sutherland,  2'"  7(1  +CIT),  where  C  is  proportional 
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to  the  work  gained  when  two  molecules  are  brought  into  contact  from 
a  great  distance,  and  with  a  somewhat  similar  formula  obtained  by 
Reinganum. 

From  the  results,  by  means  of  a  formula  proposed  by  Reinganum 
(Abstr.,  1909,  ii,  223),  the  molecular  volumes  and  the  absolute  number 
of  molecules  in  a  gram-molecule  of  vapour  are  calculated.  The 
values  for  the  molecular  volumes  are  in  excellent  agreement  with 
those  determined  directly  by  Kopp.  For  the  absolute  number  of  mole- 
cules in  a  gram-mol.,  the  value  6'2u  x  10-^  is  obtained  ;  it  is  independent 
of  the  nature  of  the  substance,  as  the  molecular-kinetic  theory  requires 
and  agrees  almost  exactly  with  that  calculated  from  quite  different 
premises  by  Planck  and  by  Rutherford  and  Geiger.  G.  S. 

Viscosity  of  Certain  Metals  and  its  Variation  with  the 
Temperature.  Charles  E.  Gctye  and  Saul  Mixtz  {Arch.  sci.  phys. 
fiat.,  1910,  [iv],  29,  47-4 — 475). — An  amplification  of  the  details  given 
in  a  previous  paper  (Abstr.,  1908,  ii,  930).  Some  corrections  are  ai<o 
made.  T.  S.  P. 

The  Influence  of  the  Reaction  of  the  Medium  on  Adsorp- 
tion. Leoxor  Michaelis  and  Peter  Roxa  {Bioclieni.  Zeitsch.,  1910,  25, 
359 — 366). — The  adsorbents  employed  were  carbon,  kaolin,  and  ferric 
hydroxide.  "With  certain  substances,  it  was  found  that  the  maximum  of 
ad&orption  took  place  with  a  certain  definite  hydrogen  ion  concentra- 
tion (albumin)  ;  in  others,  a  minimum  of  adsorption  took  place  with 
definite  hydrogen  ion  concentration  (amylase),  whereas  with  a  third 
class  of  substances  (trypsin)  a  continuous  change  in  the  amount  of 
ad.sorption  occurred  on  altering  the  reaction  of  the  medium,  without 
the  attainment  at  any  time  of  a  definite  maximum  or  minimum. 

S.  B.  S. 

Adsorption  and  Colloid  Precipitation.  Hugo  Morawitz 
{KolL  chem.  Beiliefu,  1910,  1,  301— 330).— With  the  object  of  testing 
Freundlich's  theory  relative  to  the  connexion  between  adsorption  and 
colloidal  precipitation,  measurements  have  been  made  of  the  adsorption 
of  electrolytes  by  animal  chai'coal,  and  also  of  the  influence  of  these  on 
the  precipitation  of  colloidal  gold  solutions. 

From  adsorption  experiments  with  aqueous  solutions  of  zinc,  lead, 

'>pper,  silver,  and  mercuric  salts,  it  is  found  that  the  magnitude  of  the 
•iil.sorption  is  dependent  on  the  nature  of  the  cation  and  the  anion, 
and  on  the  degree  of  ionisation.  In  general,  the  adsorption  increases 
a.s  the  electro-positive  character  of  the  cation  diminishes.  Mercuric 
fliloride  is  adsorbed  in  exceptionally  large  quantities,  the  adsorption 

f  the  substance  l^eing  thirty  times  as  great  as  that  of  zinc  chloride. 
In  general,  the  results  of  the  coagulation  experiments  indicate  that 
those  salts  which  are  most  readily  adsorbed  by  animal  charcoal  are 
the  most  active  in  bringing  about  the  precipitation  of  colloidal  gold. 
Differences  in  the  two  series  of  experimental  data  indicate,  however, 
that  the  phenomena  are  complicated  by  factors  which  mask  to  a 
considei-able  extent  the  influence  of  the  specific  chemical  nature  of  the 
electrolyte.     Jn  the  case  of   certain  salts   of   tiie  heavy   metals,   the 
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ooagTilative  capacity  towards  a  slightly  acid  collodial  gold  solution  is 
very  much  smaller  than  towards  a  feebly  alkaline  solution.  The 
ratio  of  the  two  influences  in  the  case  of  mercuric  chloride  is  of  the 
order  of  a  thousand.  H.  M.  D. 

Relationships  between  Adsorption  and  Toxicity.  Wolfgang 
OsTWALD  and  A.Dernoscheck  {Zeitsch.Chem.  Ind.  KoUoide,  1910,  6,  297. 
Compare  Abstr.,  1906,  ii,  112  ;  1907,  ii,  98  i). — In  a  previous  paper 
it  was  shown  that  the  relationship  between  the  concentration  and  the 
toxicity  of  sea-water  solutions  towards  Gaminarus  could  be  approxi- 
mately represented  by  an  exponential  (adsorption)  formula.  The 
necessity  of  taking  into  account  the  quantity  of  salt  which  is  normally 
present  in  the  tissue  is  now  pointed  out,  and  the  single  toxicity  formula 
is  replaced  by  two,  one  of  which  holds  for  salt  solutions  more  concen- 
trated than  the  "normal,"  and  the  other  for  solutions  of  smaller 
concentration. 

By  reference  to  the  previous  data  for  Gaminarus,  and  new  results 
obtained  with  Daphnia  magna,  it  is  shown  that  the  modified  toxicity 
formulae  are  capable  of  representing  the  experimental  observations 
more  accurately  than  the  simple  exponential  formula. 

An  explanation  of  the  influence  exerted  by  salts  on  one  another 
when  present  in  the  same  toxic  solution  is  given  on  the  basis  of  the 
adsorption  theory.  H.  M.  D. 

The  Internal  Friction  of  Albumin  Solutions.  Leonor 
MicHAELis  and  B.  MosTyNSKi  [Biochem.  Zeitsch.,  1910,  25,  401 — 416). 
— Horse-serum  was  dialysed,  and  after  varying  periods  of  dialysis  the 
internal  friction  was  measured  after  the  addition  of  varying  quantities 
of  acid  and  alkali.  If  the  dialysis  had  lasted  for  a  sufficient  length  of 
time,  a  fairly  sharp  minimum  was  attained,  corresponding  with  a 
hydrogen  ion  concentration  of  the  order  10 "^  This  is  the  isolectric 
point.  If  the  dialysis  had  not  been  of  sufficient  duration,  this 
minimum  was  less  sharply  defined,  and  a  second  ill-defined  minimum 
was  attained  by  addition  of  sodium  hydroxide.  This  latter  phenomena 
was  due  to  an  incomplete  separation  of  the  globulin.  S.  B.  S. 

The  Inversion  Points  for  a  Fluid  passing  through  a  Porous 
Plug  and  their  Use  in  Testing  Proposed  Equations  of  State. 
II.  An  Examination  of  Experimental  Data.  Alfred  W, 
Porter  {Phil.  Mag.,  1910,  [vi],  19,  888— 897).— The  inversion  points 
of  nitrogen  are  calculated  by  a  graphical  method  from  Amagat's  data, 
and  shown  to  agree  well  with  Dieterici's  equation  of  state,  but  not 
with  van  der  Waals'.  For  carbon  dioxide  (Amagat's  values),  the 
agreement  with  Dieterici's  equation  is  again  good,  but  the  values  lie  on 
the  lower,  whereas  for  nitrogen  they  lie  on  the  upper,  portion  of  the 
theoretical  curve.  This  is  regarded  as  confirming  the  author's  view 
that  two  inversion  points  exist  for  each  pressure.  For  tsopentane, 
ethylene,  and  ethyl  ether,  the  inversion  curves  are  very  similar  to  that 
of  carbon  dioxide.  F.  S. 

Crystals  which  are  Absolutely  Stable  only  under  High 
Pressures.  Anton  Skrabal  {Zeitsch.  phyaikal.  Che,m.,  1910,  73, 
171 — 172). — Tammann   (compare  Abstr,,  1909,  ii,   983)  has  pointed 
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out  that  Ostwald's  rule,  according  to  which  the  order  of  separation  of 
forms  of  different  degrees  of  stability  is  determined  by  the  smallest 
diminution  of  free  energy,  is  not  valid,  but  the  author  shows  that  a 
modification  of  this  rule  proposed  by  him  (compare  Zeitsch.  Ehktro- 
chem.,  1908,  14,  529),  according  to  which  there  is  a  connexion  between 
the  velocity  of  a  change  and  the  stability  of  the  reaction  products  in 
such  a  way  that  the  more  rapid  the  reaction  the  greater  is  the 
possibility  of  obtaining  the  less  stable  products,  is  in  accordance  with 
the  experimental  facts.  G.  S. 

Gelatinisation  of  Silicic  Acid.  I.  Nicola  Pappad.a  and  C. 
Sadowski  {Zeitsch.  Chem.  Ind.  KoUoide,  1910,  6,  292— 297).— The 
influence  of  electrolytes  on  the  gelatinisation  of  solutions  of  silicic 
acid  and  the  relationship  between  the  processes  of  gelatinisation  and 
coagulation  (flocculation)  have  been  examined.  Whether  gelatinisation 
or  coagulation  takes  place  depends  on  the  concentration  of  the  colloidal 
solution,  the  former  occurring  with  concentrated  and  the  latter  with 
more  dilute  solutions.  The  influence  of  different  electrolytes  on  the 
velocity  of  the  two  processes  is  very  nearly  the  same.  From  experi- 
ments with  the  alkali  metal  chlorides,  it  is  found  that  the  velocity 
increases  with  the  atomic  weight  of  the  cation.  Comparative 
observations  with  the  alkaline-earth  metal  chlorides  show  that  the 
velocity  increases  with  the  magnitude  of  the  electric  charge  on  the 
cations. 

A  theory  is  advanced  in  explanation  of  the  observations,  and 
according  to  this  the  gelatinisation  effect  of  different  ions  is 
determined  by  their  rates  of  diffusion.  H.  M.  D. 

Distribution  of  Iodine  between  Certain  Organic  Solvents. 
M.  Landau  {Zeitsch.  phy^ikcd.  Chem.,  1910,  73,  200—211;  J.  Buss. 
Phys.  Chem.  Soc.,  1910,42,  377 — 395.  Compare  Waentig,  this  vol., 
ii,  117). — The  distribution  of  iodine  between  glycerol  and  benzene  and 
between  glycerol  and  carbon  tetrachloride  has  been  determined  at  25*^, 
40°,  and  50°.  The  ratio  of  the  concentration  in  benzene  and  in 
arbon  tetrachloride  to  that  in  glycerol  increases  regularly  with  the 
iodine  concentration,  in  agreement  with  the  views  of  Beckmann  and 
of  Hantzsch  and  Vogt,  that  in  solvents  forming  brown  solutions  (such 
as  glycerol)  iodine  is  partially  combined  with  the  solvent,  whilst  in 
riclfct  solutions  it  i.s  uncombined. 

Further,  the  distribution  of  iodine  between  ethyl  ether  and  ethylene 
glycol,  both  of  which  give  brown  solutions,  was  measured  at  0°and  25*^, 
and  it  was  found  that  the  distribution  ratio  is  practically  independent 
of  the  dilution.  The  direct  determination  of  the  distribution  of 
iodine  between  two  violet  solutions  is  not  possible,  as  all  such  solvents 
are  partially  or  completely  miscible,  but  the  distribution  between 
benzene  and  carbon  tetrachloride  has  been  calculated  from  the  results 
of  each  with  glycerol.  In  this  case,  also,  the  ratio  is  practically 
"dependent  of  the  concentration,  and  the  same  is  true  for  chloroform 
nd  carbon  tetrachloride,  also  calculated  indirectly.  There  is  evidence 
also  of  partial  combination  in  violet  solutions,  although  to  a  much 
smaller  extent  than  in  the  brown  solutions. 
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The  amount  of  combination  in  some  solvents  at  low  temperatures 
has  been  calculated  on  the  assumption,  which  is  only  approximately 
true,  that  at  high  temperatures  and  in  concentrated  solutions  the 
proportion  of  iodine  combined  is  negligible.  From  a  formula  deduced 
on  this  basis,  it  is  calculated  that  the  pi'oportion  of  iodine  combined 
with  glycerol  at  25°  varies  from  46%  to  7  "6%  as  the  concentration  is 
increased  from  0-0016  to  0-0208  mol.  per  litre.  G.  S. 

The  System  Phenylhydrazine-Water.  Jan  J.  Blanksma 
{Chem.  Weekblad,  1910,  7,  417— 425).— The  melting  points,  boiling 
points,  and  specific  gravities  of  various  mixtures  of  phenylhydrazine  and 
water  have  been  determined.  ' 

When  the  results  are  plotted  with  temperatures  as  ordinates  and 
percentages  as  abscissas,  a  curve  is  obtained  indicating  that  with  water 
phenylhydrazine  only  forms  one  hydrate.  On  addition  of  water  to 
phenylhydrazine,  the  m.  p.  falls  to  the  eutectic  point  (16-6°)  of  phenyl- 
hydrazine  +  hydrate,  phenylhydrazine  separating  out.  On  addition  of 
more  water,  the  hydrate  CgHjNH'NHgjIHgO  separates,  the  m.  p.  first 
rising  to  26-2°,  that  of  the  hydrate,  and  then  falling  to  20-4°,  when 
separation  into  two  layers  takes  place.  Between  the  limits  60-1%  and 
11-6%  of  phenylhydrazine,  the  m.  p.  remains  constant  at  19'8°.  On 
addition  of  more  water,  the  liquid  becomes  homogeneous,  and  the 
hydrate  separates  out  until  the  eutectic  point  (hydrate  +  water)  is 
reached  at  —0-7°.  Ice  then  separates  from  this  temperature  to  0°. 
The  shape  of  the  melting-point  curve  of  the  hydrate  indicates  that  it  is 
gradually  dissociated  in  the  fused  liquid. 

A  mixture  of  30%  of  phenylhydrazine  and  70%  of  water,  which  has 
been  made  homogeneous  by  warming,  becomes  opalescent  on  cooling  to 
57°.  The  opalescence  increases  as  the  temperature  falls,  and  at  55° 
the  liquid  becomes  suddenly  opaque  and  separates  into  two  layers. 
All  mixtures  with  compositions  approximating  to  that  of  the  critical 
mixture  exhibit  these  opalescence  phenomena. 

When  a  mixture  of  about  33%  of  phenylhydrazine  and  67%  of  water 
is  rcade  homogeneous  by  warming  to  60 — 65°,  agitation  produces 
considerable  foaming.  This  foaming  vanishes  at  55°,  its  disappearance 
coinciding  with  the  appearance  of  two  layers.  On  cooling  to  45°,  the 
heterogeneous  liquid  regains  its  property  of  foaming,  and  retains  it  to 
about  10°,  when  the  hydrate  crystallises  out,  yielding  a  thick  deposit 
full  of  air  bubbles.  All  mixtures  containing  40%  to  15%  of  phenyl- 
hydrazine  exhibit  this  phenomenon.  Mixtures  with  about  10-9%, 
and  also  40 — 60%,  of  phenylhydrazine  do  not  foam  in  the  heterogeneous 
region. 

For  mixtures  of  phenylhydrazine  and  water,  the  liquid  and  vapour 
curves  do  not  approach  at  the  concentration  of  the  hydrate,  indicating 
complete  dissociation  of  the  hydrate  in  the  state  of  vapour.  The 
curves  also  indicate  that  the  principal  product  of  the  initial  part  of  the 
distillation  is  water,  the  b.  p.  of  the  residual  liquid  only  rising  slightly. 
When  most  of  the  water  has  passed  over,  the  b.  p.  rises  rapidly  to  that 
of  phenylhydraziue. 

The  densities  of  mixtures  of  phenylhydrazine  and  wator  give  no 
indication  of  the  formation  of  a  hydrate.  A.  J.  W. 
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Influence  of  the  Solvent  on  the  Equilibrium  Constant. 
Leo  Pjssabjewsky  and  I.  Delenowsky  [J.  Russ.  Phys.  Chem.  Soc,  1910, 
42.  530—536.  Compare  Pissarjewsky  and  Trachoniotow.*ky,  this  vol., 
ii,  402) — The  authors  have  measured  the  constaat  K=C^^^^^^-!Cci  of 
the  reaction  2 AgCN  +  KCl  =  KAg(CN).2  +  AgCl  at  25="  in  water,  10-5% 
aqueous  mannitol,  and  23'7%  aqueous  glycerol,  the  results,  together  with 
the  values  of  tj  for  the  different  solvents,  being  as  follows  : 

K.  „. 

Water 0030  1-00 

10%  mannitol  solution     0  027  1'36 

237%  glycerol       „  0  029  1-95 

The  value  of  K  is  hence  practically  independent  of  the  solvent,  in 
?pite  of  the  considerable  variation  of  the  viscosity  (compare  Lucas, 
Abstr.,  1904,  ii,  715). 

Similar  measurements  were  made  of  K=  C \^qs}JC^t  for  the  reaction  : 
2AgCN  +  KBr  Zl  KAg(CN)2  +  AgBr  at  25"  in  aqueous  solutions  of 
various  alcohol.-?,  the  results  being  as  follows  : 

K.  n. 

30 :,  jilycol  solution  8-8  2-02 

20%  erythritol  solution    5*9  161 

50%  meth}-l  alcohol  solution  ...  7 '15  1'62 

Here,  again,  no  relation  exists  between  K  and  -q.  T.  H.  P. 

Influence  of  Insoluble  Salts  in  Equilibria.  Leo  Pissabjewsky 
(/.  Russ.  Phys.  Chem.  Soc,  1910,  42,  536— 537).— According  to 
Laschtsehenko  {Trans.  Phys.  Chem.  Soc.  Kharkoff  Univ.,  1908,  35, 
part  21),  the  course  of  a  reversible  heterogeneous  reaction  in  a  solvent 
i.s  influenced  distinctly  by  the  degree  of  solubility  of  sparingly  soluble 
falls  and  by  a  change  of  this  solubility  in  relation  to  changes  in  com- 
position and  concentration  of  the  liquid  phase  of  the  system.  The 
author's  results  (Ab.str.,  1909,  ii,  866  ;  this  vol.,  ii,  402,  and  preceding 
ab.>»tnict)  give  no  indication  of  any  such  influence.  T.  H.  P. 

Free  Energy  of  Chemical  Action  in  Mixtures  of  Water 
with  Non-electrolytes.  III.  Leo  Pissabjewsky  and  K.  Zemdiskv 
{J.  Russ.  Phys.  Chem.  Soc,  1910,  42,  537— 544).— The  authors  have 
measured  the  constant  Jy  =  CAf;(cS).JCDr  of  the  reaction  2AgCN + 
KBr  m  KAg(CN).3  + AgBr  at  25"  in  water,  for  which  Lucas  (Abstr., 
1904,  ii,  715)  found  the  value  7*1,  and  in  aqueous  solutions  of  various 
non-electrolytes,  and  have  calculated  the  corresponding  values  of  the 
free  energy  of  the  reaction  by  means  of  the  equation  :  A  =  RTlogK. 
I  he  numbers  obtained,  which,  together  with  those  of  yj,  are  given  in 
the  following  table,  show  that  no  relation.ship  of  a  general  character 
exLsts  l)etween  the  value  of  i]  for  any  solvent  and  the  values  of  K  and 
A  for  a  reaction  taking  place  in  that  solvent. 


A'  A. 


ti. 


Wat<T  .  .SI  1270  cals.  10 

10')     iiiaimiUJ  .sijliiiii.il  ti  i;  11-jl     ..  1  ;!i; 

'.»  S     Rlyceiol  solution..  t>  ."i  1110     ,,  1    ? 

2-i~i /^  ^\ycvx<i\  »>\\\Ui)U .  '.t;5  1 :',_'_'     ,,  \\i:, 

49  9%  glycerol  .soluiioti..  11.'.  1  (."d    .,  5-.1 

.^0-0%  acetone  solution (5  9  llltj     ,,  r2.'> 

75  0%  methyl  alcohol  solution..  210  1798    „  0  Si! 
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The  empirical  formula,  A=Ai,-100B.rj,  deduced  by  Pissarjewsky 
and  Levites  (Abstr.,  1908,  ii,  570),  is  found  to  be  inapplicable  in  this 
instance.  There  exist,  however,  indications  of  an  empirical  relation 
between  A  and  rj  for  a  particular  group  of  solvents,  such  as  aqueous 
solutions  of  glycerol,  probably  owing  to  the  formation  of  a  definite 
compound  between  the  solvent  and  the  solute.  The  fact  that  the 
reaction  proceeds  in  either  direction  more  slowly  in  50%  acetone 
or  74%  methyl  alcohol  than  in  50%  glycerol  is  also  a  probable 
indication  of  the  formation  of  compounds  between  the  ions  of  the 
dissolved  compounds  and  the  molecules  of  the  solvent.  T.  H.  P. 

Equilibria  in  Ternary  and  Quaternary  Systems  in  which 
Two  Liquid  Layers  Occur.  F.  Fontein  {Zeitsch.  physikal.  Ch^m., 
1910,  73,  212 — 251). — The  data  required  for  the  construction  of  the 
complete  equilibrium  diagram  for  the  system  amyl  alcohol-ethyl 
alcohol-water-sodium  chloride  have  been  determined,  and  some 
measurements  have  also  been  made  with  methyl  instead  of  ethyl 
alcohol. 

The  equilibrium  between  the  liquid  phases  in  the  system  amyl 
alcohol-ethyl  alcohol-water  has  been  determined  by  solubility 
measurements  according  to  AlexeefE's  method,  and  from  the  results, 
the  binodal  curves  for  0°,  15 '5°,  and  28°  are  constructed  in  the  usual 
way.  It  can  be  deduced  from  the  graphic  representation  that  when 
ethyl  alcohol  is  slowly  added  to  a  satui'ated  aqueous  solution  of  amyl 
alcohol  at  0°,  a  sepaiation  into  two  layers  at  first  occurs,  but  later  the 
mixture  becomes  homogeneous  ;  at  15 '5°  and  28°  no  separation  occurs, 
hese  conclusions  have  been  confirmed  by  experiment. 

The  position  of  conjugate  points  on  the  diagram  has  been  determined 
by  the  separate  analysis  of  two  layers  in  equilibrium.  The  special 
methods  used  are  fully  described.  The  critical  solution  at  15-5° 
contains  20%  of  amyl  alcohol,  27%  of  ethyl  alcohol,  and  53%  of  water  ; 
at  28°  it  contains  20%  of  amyl  alcohol,  25%  of  ethyl  alcohol,  and 
55%  of  water.  The  composition  of  the  critical  solution  can  also  be 
derived  from  the  distribution  coefficients  of  the  components. 

Similar  experiments  have  been  made  with  methyl  alcohol  instead  of 
ethyl  alcohol,  and  the  corresponding  binodal  lines  for  the  two  systems 
are  compared. 

As  regards  the  equilibrium  water-amyl  alcohol-sodium  chloride,  a 
number  of  conjugate  layers  were  prepared  at  28°  and  analysed.  In 
the  upper  layer,  which  consists  of  a  saturated  solution  of  water  in 
amyl  alcohol,  very  little  sodium  chloride  dissolves. 

A  number  of  solubility  determinations  were  also  made  at  28°  with 
the  four  components  in  order  to  fix  some  further  points  of  the  complete 
equilibrium  diagram.     The  results  are  also  given  in  tabular  form. 

G.  S. 

Rate  of  Decomposition  of  Barium  Ethyl  Sulphate  in  Acid 
and  Alkaline  Solutions  at  Different  Temperatures.  Kobert 
Kremann  {Monatsh.,  1910,  31,  165—176). — The  reaction  between 
barium  ethyl  sulphate  and  water  may  be  represented  by  the  equation: 
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Ba(SO,Et)o  +  2H20  =  BaSO^  +  H2SO^  +  2EtOH  (1),  but  the  sulphuric 
acid  thus  formed  reacts  with  more  of  the  barium  salt,  HqSO^  4- 
Ba(SO^Et)..  =  BaSO^  +  2HEtS04  (2),  so  that  the  total  reaction  is 
2Ba(S()^Et)2  +  2H,0  =  2BaSO^  +  2EtOH  +  2HEtS04  (3).  But  in  ad- 
dition to  this,  the  ethyl  hydrogen  sulphate  is  slowly  decomposed  by 
the  water,  yielding  ethyl  alcohol  and  sulphuric  acid,  the  latter  then 
reacting  with  the  barium  salt,  HEtSO^  +  H.^O  -f  Ba(S0^Et)2  =  BaSO^  + 
EtOH  +  2HEtSO,  (4). 

The  rate  of  decomposition  of  the  barium  salt  with  pure  water  and 
with  0  5 A'-  and  ^^^-solutions  of  hydrochloric  acid  has  been  determined 
at  55°  and  66°  by  weighing  the  amount  of  barium  sulphate  formed 
ifter  given  intervals  of  time.  The  curves  show  that  with  ^''-hydro- 
chloric acid  the  decomposition  is  more  rapid  than  with  water,  but  that 
with  0'5xV-acid  the  rate  of  decomposition  is  considerably  slower  than 
when  water  alone  is  used.  This  may  be  due  to  the  fact  that  the 
reaction  represented  by  equation  (3)  is  retarded  by  the  presence 
of  hydrions,  whereas  the  reaction  (4)  is  accelerated  by  hydrions. 
With  very  dilute  acid,  the  retarding  action  is  the  more  pronounced, 
but  with  more  concentrated  acid  the  accelerating  action  becomes  so. 
This  is  supported  by  the  fact  that  in  aqueous  solutions  the  decom- 
position is  less  the  more  concentrated  the  solution. 

Similar  experiments  have  been  made  with  standard  solutions  of 
-odium  hydroxide.  The  sodium  ethyl  sulphate  formed  is  stable,  and 
IS  not  hydrolysed  to  any  appreciable  extent  by  the  alkali.  The 
decomposition  proceeds  more  slowly  than  in  neutral  solution,  and 
the  rate  increases  roughly  proportionally  to  the  concentration  of 
the  alkali.  At  the  beginning,  the  reaction  is  practically  unimoleculai*, 
but  the  value  of  K  diminishes  as  the  alkali  is  used  up.  J.  J.  S. 

Kenetlcs  of  the  Decompoaition  of  Quaternary  Ammonium 
Salts  in  Chloroform  Solution.  Edgar  Wedekind  and  F.  Pasciike 
{Zeitsch.  physilud.  Cheni.,  1910,  73,  118 — 128.  Compare  Abstr., 
l'J08,  i,  334). — The  rate  at  which  certain  quaternary  ammonium  salts 
of  th«  type  NR^X,  where  X  represents  a  halogen  atom,  decompose 
in  chloroform  solution  according  to  the  equation  NR^X  =  NKj  4- RX 
is  represented  in  the  first  instance  by  an  equation  of  the  first  order, 
but  the  "  constants  "  increase  somewhat  during  the  reaction,  and  are 
the  greater  the  smaller  the  initial  concentratioo.  This  is  now  shown 
to  be  due  to  partial  polymerisation  to  double  molecules  in  chloroform 
.solution  ;  only  the  simple  molecules  undergo  decomposition. 

The  experiments  were  made  with  propyl-  and  allyl-phenylbenzyl- 
methylammouium  bromides.  The  degree  of  polymerisjition  in 
•lifTerent  dilutions  was  determined  from  the  results  of  distributiou 
uiejisurements  between  water  and  chloroform  at  25"^  in  the  usual  way, 
a  correction  being  applied  on  account  of  the  fact  that  the  salts  are 
partly  ionised  in  aqueous  solution.  In  connexion  with  the  last- 
mentioned  j)oiut,  the  molecular  conductivities  of  the  salts  were  deter- 
mined in  water  (and  also  in  absolute  alcohol)  at  25°. 

'I  he  rate  of  decomposition  of  (Z-phenylbenzylmethylpropyiamnionium 
iodide  is  (liiiiimvlu.,!  by  addition  of  the  corresponding  nitrate.     CI.  S. 
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Catalysis  in  Heterogeneous  Systems.  The  Equilibrium 
Ti'"  +  H' :=:TiJ^  +  H,  and  the  Reaction  HCN  +  2H2  =  CH,-NH2. 
Henky  G.  Denham  {Zeitsch.  physikal.  Chem.,  1910,  72,  641 — 694). — It 
has  been  showu  by  Dietlielm  and  Foerster  (compare  A.bstr.,  1908,  ii, 
350)  that  in  sulphuric  acid  solution  there  is  an  equilibrium  between 
tervalent  and  quadrivalent  titanium,  represented  by  the  equation 
Ti"*  +  H'  I^  Ti""  +  H,  and  that  in  the  presence  of  platinised 
platinum  the  equilibrium  can  be  reached  from  both  sides.  The 
position  of  the  equilibrium  under  varying  conditions  and  the  kinetics 
of  the  two  reactions  have  now  been  investigated  by  the  author.  As 
catalyst,  platinised  platinum  net  in  the  form  of  a  cylindrical  stirrer, 
driven  at  constant  speed,  was  used.  Except  when  otherwise  mentioned, 
the  solutions  contained  excess  of  sulphuric  acid  ;  in  the  majority  of 
cases  the  acid  was  normal. 

The  position  of  the  equilibrium  depends  on  the  pressure  of  the 
hydrogen.  At  638  mm.  pressure  and  25°,  the  equilibrium  mixture 
contains  about  38"7%  of  quadrivalent  titanium;  at  416  mm.,  43"5%,  and 
at  209  mm.,  61*1%.  Eise  of  temperature  also  favours  the  production 
of  Ti""  ;  at  35°  the  equilibrium  mixture  contains  42%,  and  at  45°  49%, 
of  quadrivalent  titanium. 

The  reversible  reactions,  Ti'"  +  H*  :n^Ti""  +  H,  were  followed  by 
measuring  the  rate  of  the  appearance  and  disappearance  of  hydrogen 
respectively,  and,  apart  from  some  initial  disturbances,  are  both 
unimolecular.  Variation  of  the  hydrogen  pressure  between  10  and 
76  cm.  had  practically  no  effect  on  the  reaction  velocity.  The 
temperature-coefficient  of  the  reaction-velocity  is  only  1*29  for  an 
increase  of  10°,  and  for  this  and  other  reasons,  the  conclusion  is  drawn 
that  the  speed  of  the  reaction  is  determined  by  the  rate  at  which  the 
reacting  substances  diffuse  to  the  platinum  surface. 

When  the  position  of  the  equilibrium  is  determined  from  the 
amount  of  hydrogen  absorbed  instead  of  by  the  more  trustworthy 
method  of  titration  with  permanganate,  different  results  are  obtained, 
and  it  is  suggested  that  the  excess  of  hydrogen  taken  up  is  due  to  the 
presence  of  higher  compounds  in  which  the  titanium  is  quinquevalent 
or  sexavalent. 

The  rate  of  the  reaction  when  titanium  chloride  and  hydrochloric 
acid  is  used  is  very  nearly  the  same  as  with  the  sulphate,  but  the 
position  of  equilibrium  in  the  two  cases  is  different.  In  iV/l-hydro- 
chloric  acid  the  equilibrium  mixture  contains  53%,  in  2i^-acid  about 
26 '6%,  of  quadrivalent  titanium. 

Hydrocyanic  acid  does  not  retard  the  action  of  platinum  in  this 
case,  but  in  acid  solution  under  the  conditions  of  the  experiment  is 
completely  reduced  to  methylamine. 

In  connexion  with  the  conclusion  that  the  speed  of  the  reaction  is 
determined  by  a  diffusion  process,  the  general  question  of  reaction 
"elocities    in    such    heterogeneous    systems    is    discussed,     and    it    is 

Ingested  that  the  high  concentration  of  the  reacting  substances  on 
and  KlkiS^  <^^  ^^®  platinum,  due  to  adsorption,  is  of  con^iderabie 
Kremann  (Mb.  ^^^^  connexion  (compare  Nernst  and  Brunner,  Abstr., 
barium  ethyl  suifpd.  Abstr.,  1905,  ii,  233;  Senter,  ibid.,  ii,  377,  379; 
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Teletoff,  Abstr.,   1906,  ii,  95  j  Bayliss,  A.bstr.,   1906,  ii,  344;  Lewis, 
Abstr.,  1909,  ii,  383).  G.  S. 


Specific  Stereochemical  Behaviour  of  Catalysts.  Kasimir 
Fajans  (Zeitsch.  physikal.  Chem.,  1910,73,  25 — 96). — Part  of  the  work 
described  in  the  paper  has  already  been  published  (compare  Abstr., 
1908,  ii,  268).  The  rate  of  elimination  of  carbon  dioxide  from  the 
optically  active  camphorcarboxylic  acids  has  also  been  studied  in 
acetophenone  solution  in  the  presence  of  a  number  of  alkaloids.  With 
quinine,  the  /-acid  decomposes  46%  faster  than  the  rf-acid,  and  with 
quinidine,  the  (/-acid  decomposes  46%  faster  than  the  /-acid.  The 
differences  between  the  rates  of  decomposition  of  the  two  acids  in  the 
presence  of  other  alkaloids  are  less  pronounced. 

The  fact  that  the  rate  of  reaction  of  the  free  acids  is  much  less  than 
when  bases  are  added  is  ascribed  to  salt  formation,  the  salts  being 
decomposed  much  more  readily  than  the  free  acids.  There  is  evidence, 
however,  that  in  some  cases  salt  formation  is  not  complete,  but  an 
equilibrium  exists,  represented  by  the  equation:  C'base^'acid/C'sait  = 
K,  and  some  of  the  deviations  from  a  simple  unimolecular  reaction 
are  thus  accounted  for.  The  temperature-coefficient  for  10^  for  the 
reaction  between  80°  and  90^  is  about  3*1  in  water,  benzene,  and 
acetophenone.  The  velocity  of  decomposition  of  the  inactive  acid  in 
the  absence  of  a  base  is  about  3%  less  than  that  of  the  active  acids, 
indicating  the  presence  of  a  small  proportion  of  the  racemic  acid. 
^  A  few  preliminary  experiments  with  bromocamphorcarboxylic  acids 
show  that  the  rate  of  decomposition  in  the  presence  of  an  equivalent 
amount  of  quinine  or  quinidine  is  about  two  thousand  times  greater 
than  that  of  the  free  acids  under  equivalent  conditions. 

The  optical  activation  of  inactive  camphorcarboxylic  acid  has  been 
brought  about  by  heating  with  quinine  until  partial  decomposition  "has 
occurred,  and  then  interrupting  the  action.  As  anticipated,  the 
unchanged  acid  was  slightly  dextrorotatory,  the  camphor  formed 
slightly  laevorotatory.  Corresponding  results  were  obtained  with 
quinidine. 

Bodenstein  {Zeitsch.  Eleklrochem.,  1909,  15,  394)  has  pointed  out 
that  the  acceleration  of  the  decomposition  of  an  acid  by  addition  of  a 
base,  resulting  in  salt  formation,  cslq  scarcely  be  regarded  as  an 
example  of  catalysis,  but  the  author  points  out  that  it  is  in  accordance 
with  Ostwald's  definition  of  a  catalytic  action,  the  base  in  this  eaau 
remaining  unaltered  at  the  end  of  the  experiment. 

The  theoretical  bearings  of  the  results,  more  particularly  with 
reference  to  asymmetric  syntheses  by  catalysis,  and  to  analogies  with 
the  specific  action  of  enzyme',  are  discussed  in  great  detiil,  with 
numerous  references  to  the  literature  of  the  subject.  The  8i>ecific 
behaviour  of  the  enzymes  to  optical  isomerides  is  only  quantitative 
in  character,  as  the  capacity  to  combine  with  an  enzyme  is  not  confined 
exclu.sively  to  one  of  the  optical  antipodes.  Suggestions  are  made  to 
iiccoiint  for  the  peculiarities  in  the  synthetic  action  of  enzymes  on  the 
sugars,  G.  s^ 
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Atomic  Weight  Accurately  a  Function  of  the  Volution  of 
Ideal  Space-Symmetry  Ratios.  Newman  Howard  {Chem.  News^ 
1910,  101,  265). — A  restatement  of  views  expressed  previously  in 
reference  to  the  connexion  between  atomic  weight  values  and  certain 
geometric  ratios  (compare  this  vol.,  ii,  490).  H.  M.  D. 

The  Periodic  System.  A.  Vosmaer  (Chem.  Weekblad,  1910,  7, 
483 — 484). — A  criticism  of  the  periodic  table,  pointing  out  that  it 
does  not  indicate  any  relation  between  atomic  weights  and  electrical 
conductivity,  melting  point,  hardness,  or  changing  valency. 

A  J.  W. 

Radius  of  the  Sphere  of  Action  of  a  Molecule.  R.  D.  Kleeman 
(Phil.  Mag.,  1910,  [vi],  19,  840— 846).— The  radius  of  the  sphere  of 
action  of  a  molecule  is  deduced  by  means  of  theoretical  expressions 
from  the  surface-tension  of  the  liquid  and  the  latent  heat  of  evapora- 
tion and  their  change  with  temperature.  Values  of  the  former  are 
obtained  from  the  work  of  Ramsay  and  Shields,  and  of  the  latter  from 
that  of  Mills.  The  results  for  a  number  of  carbon  compounds  indicate 
that  the  diameter  of  the  sphere  of  action  is  very  nearly  of  the  same 
magnitude  as  the  distance  of  separation  of  the  molecules  in  a  liquid. 
It  is  further  deduced  that  the  factor  expressing  the  variation  of  the 
diameter  of  the  sphere  of  action  with  temperature  must  have  the 
same  value  for  all  liquids  at  corresponding  states,  and  that  the  values 
of  XjpL  (X  is  the  surface-tension,  p  the  density,  and  L  the  latent  heat 
of  evaporation)  for  all  liquids  at  corresponding  temperatures  should  be 
constant,  and  are  approximately  so.  F.  S. 

Experimental  Illustration  of  the  Law  of  Multiple  Propor- 
tions. Joseph  H.  Kastle  {Amer.  Chem.  J.,  1910,  43,  553 — 556). — 
The  following  is  recommended  as  a  lecture  experiment  to  demonstrate 
the  law  of  multiple  proportions.  Finely-powdered  cuprous  chloride 
(O'l — 025  gram)  is  weighed  in  a  porcelain  boat,  which  is  afterwards 
placed  in  a  combustion  tube  and  heated  in  a  gentle  current  of  chlorine 
until  the  weight  is  constant  The  boat  is  allowed  to  cool  to  a  certain 
extent  in  the  stream  of  chlorine,  and  is  then  transferred  to  a  weighing 
bottle,  which  is  allowed  to  cool  in  a  desiccator  and  is  afterwards 
weighed.  The  anhydrous  cupric  chloride  is  dissolved  in  water,  and 
the  copper  estimated  either  by  electrolysis  or  by  precipitation  with 
zinc.  It  is  found  that  the  conversion  of  the  cuprous  chloride  into  the 
cupric  salt  and  the  weighing  of  the  cupric  chloride  can  be  completed 
and  the  estimation  of  the  copper  begun  in  one  hour.  The  estimation 
can  be  finished  and  the  copper  weighed  at  the  next  lecture.       E.  G. 

Clearing  of  Emulsions.  Richard  Fanto  and  Milan  J.  Stuitar 
(J.  pr.  Cliem.,  1910,  [ii],  81,  564 — 568). — In  this  preliminary  paper 
the  authors  describe  a  method  whereby  emulsions  can  be  electrically 
cleared.  "With  a  continuous  current  (at  220  volts  and  a  lamp  resist- 
ance) the  two  wires,  touching  below  the  surface  of  the  emulsion,  are 
moved  about  in  the  liquid,  which  is  thereby  cleared.  Wlien  a  spark 
discharge  is  employed,  one  terminal  of  the  induction  coil  is  connected 
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to  a  wire  round  the  neck  of  a  separating-funnel,  the  edge  of  which  is 
moistened  with  water  or  other  conductor ;  the  other  terminal  is  con- 
nected with  the  loop  of  a  wire  passing  through  the  cork  closing  the 
funnel  and  dipping  into  the  emulsion  contained  therein.  C.  S. 

Ultra-filtration.  F.  J.  J.  Buttexdyk  {Chem.  WeehUad,  1910,  7, 
425 — tSl). — An  account  of  previous  work  on  filtration  under  pressure 
through  porous  clay  saturated  with  gelatin  or  silicic  acid.  The  author 
finds  that  a  freshly-prepared  solution  of  haemoglobin  is  kept  back  by 
a  4%-gelatin  filter,  but  not  after  some  days.  Another  filter  retained 
haemoglobin  in  serum,  but  allowed  haemoglobin  from  the  alimentary 
canal  of  the  leech  to  pass.  A  5%-gelatin  filter  retained  haemoglobin, 
but  not  the  alkaline  hsematin  derived  from  it.  Serum-globulin  con- 
taining 0-75%  of  sodium  chloride  is  kept  back  by  a  5%-filter,  the  ultra- 
filtrate  containing  067%  of  the  chloride.  When  this  globulin  solution 
was  diluted  so  as  to  contain  0-25%  of  salt,  the  ultra-filtrate  contained 
0-24%.  At  a  dilution  of  0'125%.  the  ultra  filtrate  contained  the  same 
proportion  (0-125%).  A.  J.  W. 

Automatic  Washing  Apparatus.  Ach.  Gregoire  {Btdl.  Soc. 
chim.  Bdg.,  1910,  24,  223 — 224). — The  apparatus  consists  of  three 
parte,  ntmely,  a  large  Mariotte's  bottle  containing  the  wash-water,  a 
funnel  containing  the  substance  to  be  washed,  and  a  second  funnel 
situated  below  the  first  and  containing  a  siphon  fitted  into  the  neck. 
The  shorter  limb  of  another  siphon  tube  reaches  to  the  bottom  of  the 
Mariotte  bottle,  the  longer  limb  ending  a  few  millimetres  above  the 
opening  of  the  siphon  in  the  lower  funnel.  The  side  tubulure  of  the 
Mariotte  bottle  is  fitted  with  a  tube  which  opens  on  to  the  first 
funnel. 

The  action  is  as  follows  :  Wash-water  runs  on  to  the  fii-st  funnel 
from  the  side-tube  of  the  bottle.  The  filtrate  runs  into  the  lower 
funnel,  and,  as  soon  as  it  rises  to  the  level  of  the  siphon  tube  from  the 
Mariotte  bottle,  air  is  prevented  from  entering  the  latter,  and  the  flow 
of  wash-water  is  stopped.  The  filtrate  finally  rises  above  the  level  of 
the  siphon  in  the  lower  funnel,  which  immediately  empties  itself,  thus 
again  admitting  air  to  the  Mariotte  bottle  and  allowing  more  wash- 
water  to  flow  into  the  first  funnel,  and  so  on.  T.  S.  P. 

Improved  Siphon.  C.  A.  Jacobson  and  S.  C.  Dixsmore  (/.  Anter. 
(Jhern.  Soc.,  1910,  32,  810 — 811).— A  siphon  is  described,  consisting  of 
a  pipette  bearing  a  side-arm  from  the  bulb,  which  is  bent  parallel  to 
the  pipette  and  dips  into  the  flask  containing  the  liquid  to  be 
niphoned.  A  rubber  bulb  is  attached  to  the  upper  end  of  the  pipette, 
and  a  piece  of  rubber  tubing  carrying  a  spring-clip  is  fitted  to  the 
lower  end.  The  rubl>er  bulb  is  compressed,  and  the  clip  is  closed.  On 
gently  diminishing  the  pressure  on  the  bulb,  liquid  is  drawn  into  the 
pipette,  so  that  on  releasing  the  clip  the  siphon  will  act.  The  appa- 
ratus 18  simple  and  easy  to  manipulate,  is  specially  adapted  to  cases  of 
extraction  with  non-miscible  solvents,  and  is  al.«o  useful  for  decanting 
the  supernatant  liquid  from  precipitates.     It  is  very  convenient  for 

'^  filtratioa  of  colloidal  solutions,  and,  in  such  cases,  the  flow  through 
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the  siphon  is  regulated  by  means  of  a  chip  of  wood  to  hold  the  spring- 
clip  open  so  that  the  rate  of  flow  through  the  siphon  is  equal  to  that 
through  the  filter.  E.  G. 

Apparatus  for  Drying  Flasks,  etc.  Charles  Baskeeville  and 
Eeston  Stevenson  {J.  Amer.  Chem.  Soc,  1910,  32,  650 — 651). — Dry 
air  entering  a  vertical  tube  near  the  bottom  is  heated  by  a  red-hot 
platinum  wire  wound  round  an  inner  porcelain  tube  at  the  top  of  the 
apparatus.  The  hot  air  which  streams  out  from  small  apertures  at  the 
top  dries  the  flasks,  beakers,  test-tubes,  etc.,  placed  over  the  tube. 
Electricity  is  the  source  of  heat  employed.  The  platinum  wire  in  the 
coil  is  of  three  different  diameters,  the  thinnest  at  the  lowest  part  and 
the  thickest  at  the  top  of  the  coil ;  by  this  arrangement  the  coil  glows 
with  nearly  uniform  brightness  throughout  its  length.  L.  de  K. 

An  Automatic  Toepler  Pump  Designed  to  Collect  the  Gas 
from  the  Apparatus  being  Exhausted.  Bertram  D.  Steele 
(Phil.  Mag.,  1910,  [vi],  19,  863— 868).— A  modified  form  of  Toepler 
pump  which  can  be  automatically  worked  by  a  water  pump  for  a  long 
period,  and  enables  samples  of  the  extracted  gas  to  b^  obtained  when 
desired,  whilst  if  needful,  the  whole  of  such  gas  can  be  collected  for 
examination.  F.  S. 

Preparation  of  Illuminating  Gas  as  a  Lecture  Experiment. 
Nicolae  Teclu  (C/iem.  Zeit.,  1910,  34,  523). — The  upper  end  of  a 
Landsiedl  spiral  glass  condenser  {B)  is  fitted  with  a  cork  carrying  a 
glass  tube  {C)  holding  a  fish-tail  burner.  The  lower  end  of  the  con- 
denser is  piolonged  by  fusing  to  it  a  T-piece  having  a  short  side-arm. 
To  the  latter  is  attached  a  hard  glass  "test-tube  {A)  packed  with  small 
pieces  of  coal  or  wood.  The  remaining  free  end  of  the  T-piece  is  fitted 
with  a  cork  carrying  a  test-tube  {D).  On  heating  A,  coal  gas,  water 
vapour,  and  tar  are  produced.  The  tar  condenses  in  D.  The  water 
vapour  is  condensed  in  B,  and  also  falls  into  D,  whilst  gas  issues  through 
C  and  may  be  burnt.  T.  A.  H. 


Inorganic    Chemistry. 


Solidification  of  Fused  Sulphur.  Albert  Wigand  {Ztilsch. 
physikal.  Chem.,  1910,  72,  752 — 759). — The  author  (compare  Abstr. 
1908,  i',  677 — 800)  and  others  have  assumed  that  when  a  homogeneouf 
fluid  mixture  of  S^  and  S^  is  allowed  to  cool,  Sx  (crystalline  sulphur)  al 
first  separates  pure  from  the  liquid,  whilst  Kruyt  (Abstr.,  1909,  ii,  802 
has  suggested  that  mixed  crystals  are  formed.  The  author  now  show: 
by  microscopic  observations  of  very  thin  layers  of  .solidified  sulphu 
that  his  former  assumption  is  justified.  The  paper  is  illustrated  b 
microphotographs.  U-  S. 
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Elastic  Sulphur  Resembling  India  Rubber.  P.  P.  yok 
Weimarn  {J.  Rus8.  Phys.  Chem.  Soc,  1910,  42,  474 — 476.  Compare 
this  vol.,  ii,  496). — When  sulphur  at  above  400°  is  poured  in  a  thin 
ptreacft  into  liquid  air,  it  is  obtained  in  the  form  of  a  thin  thread  of 
diameter  0  5 — 1  mm.  When  removed  from  the  liquid  air,  this  thread 
is  quite  hard  and  brittle,  but,  when  the  temperature  rises  somewhat, 
it  assumes  extraordinary  elasticity.  This  sulphur  has  a  polished 
surface,  and  appears  pale  grey  in  reflected  light  and  pale  yellow  in 
transmitted  light,  being  completely  transparent  and  without  sign  of 
opalescence.  The  maximum  extension  of  a  thread  about  1  mm.  in 
diameter  is  approximately  5 "5  times  the  original  length,  and  if  the 
extension  is  less  than  the  maximum,  the  thread  is  able  to  return 
almost  to  its  original  length.  The  elasticity  is  lost  in  about  half  an 
hour  after  the  thread  is  removed  from  the  liquid  air,  the  sulphur 
then  becoming  plastic  and  remaining  so  for  about  twenty-four  hour.«. 

T.  H.  P. 

Electrolytic  Oxidation  of  Sulphurous  Acid  in  Aqueous 
Solution.  Arthur  Fischer  and  G.  Delmarcel  {Bull.  Soc.  chim. 
lielg.,  1910,  24,  236 — 237). — A  divided  cell  was  used,  the  cathode,  a 
nickel  cylinder,  or  else  a  platinum  spiral  being  contained  in  a  porous 
cell.  The  anode  was  a  cylinder  of  platinum  gauze,  and  surrounded  the 
poious  cell ;  the  area  was  140 — 150  pq.  cm.  The  catholyte  was  a 
Eolution  either  of  sulphuric  acid  or  of  .sodium  sulphite,  the  anolyte 
being  an  aqueous  solution  of  sulphur  dioxide,  varying  in  concentration 
from  1  to  5%.     In  most  cases  the  strength  of  current  was  1  ampere. 

Catalysts,  such  as  copper  acetate,  do  not  increase  the  yield  of 
(>ulphuric  acid,  since  the  platinum  of  the  electrode  acts  as  the  catalytic 
agent.  Better  results  are  obtained  with  low  than  with  high  con- 
centrations of  the  electrolyte.  When  oxygen  begins  to  be  liberated 
at  the  anode,  there  is  a  sudden  drop  in  the  current  strength. 

T.  S.  P. 

Degree  of  lonisation  of  Sulphuric  Acid  in  Mixtures  of 
Alcohol  and  Water.  Robert  Kremann  and  Walter  Brassert 
{MoiMtih.,  1910,  31,  195 — 200). — The  degree  of  ionisation  of  sulphuric 
acid  in  various  mixtures  of  alcohol  and  water  has  been  determined  by 
*he  electrical  conductivity  method. 

As  a  rule,  the  ionisation  increases  with  rise  in  temperature,  except 
in  the  case  of  very  dilute  solutions  and  of  solutions  containing  much 
water,  when  it  diminishes  with  rise  of  temperature.  The  latter  may 
be  due  to  experimental  error?,  and  in  no  case  is  the  effect  of  tempera- 
ture marked. 

Three  curves  are  given  showing  the  relationship  between  the  degree 
of  ionization  at  0°  and  the  concentration  of  the  acid  for  the  three 
mixtures  containiog  0-8%,  6*2%,  and  154%  of  water. 

With  dilute  solutions  up  to  05  mol.  (>er  litre,  the  alteration  of  the 

lonisation  with  the  water  contents  is  quite  normal,  for  example,  shows 

:i  gradual   increase  as  the  amount  of  water  increases.       With    more 

oncentrated  solutions  (0-5— 14  mols.  per  litre)  it  is  found  that  the 
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solutions  containing  only  0*8%  water  have  a  higher  degree  of  ionisabion 
than  those  containing  6  2%  of  water. 

Curves  are  also  given  showing  the  relationship  between  degree  of 
ionisation  and  amount  of  water  present  for  solutions  containing 
respectively  0*2,  0*5,  and  1*0  mol.  of  acid  per  litre. 

With  the  1*0  mol.  solution,  the  addition  of  water  first  diminishes 
and  then  increases  the  degree  of  ionisation.  The  somewhat  abnormal 
values  obtained  when  only  small  amounts  of  water  are  present  are 
attributed  to  the  existence  of  a  hydrate,  HgSO^jHgO.  J.  J.  S. 

Atomic  Weight  of  Tellurium.  Willy  Mabckwald  and  A. 
FoiziK  {Ber.,  1910,  43,  1710— 1721).— From  determinations  of 
the  [loss  of  weight  of  telluric  acid  when  converted  into  tellurium 
dioxide,  Marckwald  has  previously  deduced  the  atomic  weight  of 
tellurium  to  be  126 "85  (Abstr.,  1908,  ii,  33),  which  number  is  con- 
siderably lower  than  that  usually  accepted  (127'5).  The  authors  have 
further  investigated  the  matter,  using  as  the  material,  tellurium 
dioxide  prepared  from  telluric  acid,  which  had  been  recrystallised 
several  hundred  times.  The  tellurium  dioxide  was  analysed  volu- 
metrically,  being  oxidised  to  telluric  acid  by  potassium  permanganate, 
and  the  excess  of  the  latter  determined  by  means  of  oxalic  acid.  The 
reaction  was  carried  out  either  by  Brauner's  method  (Trans.,  1891,  59, 
250)  in  alkaline  solution,  or  by  Gooch  and  Rowland's  method  (Abstr., 
1895,  ii,  30)  in  acid  solution.  The  method  of  Norris  and  Fay  (Abstr., 
1898,  ii,  404),  in  which  the  excess  of  permanganate  is  determined 
iodometrically,  was  also  used,  toeing  modified,  however,  by  the  addition 
of  sodium  acetate  in  order  to  prevent  the  reversible  reaction  between 
telluric  and  hydriodic  acids  taking  place.  The  method  of  Gooch  and 
Peters  (Abstr.,  1900,  ii,  45)  was  found  to  be  unsatisfactory. 

The  mean  result  for  the  atomic  weight  of  tellurium  ia  127'61. 
Marckwald's  abnormal  results  {loc.  cit.)  are  accounted  for  by  assuming 
that  the  telluric  acid  (HgTeO^  +  2H2O)  used  contained  a  small  quantity 
of  a  higher  hydrate  in  solid  solution. 

The  authors  have  not  been  able  to  obtain  satisfactory  results  with 
the  method  of  Baker  and  Bennett  (Trans.,  1907,  91,  1849),  in  which  a 
mixture  of  tellurium  dioxide  and  sulphur  is  heated  in  a  current 
of  nitrogen,  whereby  the  dioxide  is  reduced  to  tellurium,  and  the 
sulphur  oxidised  to  dioxide.  It  is  shown  that  some  sulphur  trioxide 
is  also  formed.  This  formation  of  sulphur  trioxide  may  account  for 
the  bad  results  obtained  by  Berzelius  in  the  determination  of  the 
atomic  weight  of  arsenic  bv  making  use  of  the  reaction  : 

2  AS2O3  +  9S  =  2 AS2S3  +  3SO2.  T.  S.  P. 

[Methods  of  Demonstrating  the  Properties  of  Liquid  Air ;  j 
the  Collection  of  Atmospheric  Nitrogen  ;  and  the  Action  of 
Sodium  on  Water.].  H.  Rebenstorff  (Zeitsch.  Physik-chem. 
Unterr.,  1910,  23,  28—32,  39—40,  43— 44).— An  account  of  methods 
employed  by  the  author  for  demonstrating  the  properties  of  liquid  : 
air ;  collecting  atmospheric  nitrogen  by  passing  air  over  heated 
magnesium  with  formation  of  magnesium  nitride ;  and  a  sketch 
with  description  of  the  action  of  sodium  when  placed  on  wet  blotting 
paper  under  a  bell  jar.  F.  M.  G.  M. 
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Ne"w  Compounds  of  Nitrogen  -with  Metals  and  their 
Stability  in  the  Light  of  the  Periodic  System.  Franz  Fischer 
and  Fritz  Scheoter  {Ber.,  1910,  43,  1465— 1479).— The  method 
nsed  was  the  formation  of  an  arc  between  a  silver  anode  and  a 
cathode  of  the  metal  to  be  investigated  ;  the  electrodes  were  immersed 
in  a  liquid  mixture  of  90%  argon  and  10%  nitrogen.  The  nitrides  are 
formed  by  the  interaction  at  high  temperatures  of  the  metallic  vapours 
in  the  arc  with  nitrogen,  and  are  preserved  by  the  sudden  cooling  in 
the  liquid  gases. 

The  nitrides  obtained  were  those  of  sodium,  potassium,  rubidium, 
cadmium,  indium,  thallium,  lead,  arsenic,  antimony,  tellurium, 
manganese,  zinc,  mercury,  tin,  and  bismuth  ;  of  these,  only  the  last  five 
have  been  prepared  previously.  They  are  all  true  nitrides,  and  not 
derivatives  of  hydrazoic  acid.  They  were  never  obtained  quite  pure, 
in  most  cases  being  contaminated  by  excess  of  the  disintegrated  metal 
and  thereby  coloured  black.  In  the  case  of  antimony  nitride,  evidence 
was  obtained  that  it  has  the  formula  SbN.  In  all  cases  treat- 
ment with  acids  gave  ammonium  salts,  no  hydrazine  salts  or  such  like 
being  formed. 

The  nitrides  of  metals  with  high  atomic  weights,  for  example,  those 
of  cadmium,  mercury,  lead,  and  bismuth,  are  explosive.  The  others 
decompose  on  careful  heating,  either  with  a  slight  puff,  or  else 
quietly. 

With  an  arc  discharge  in  gaseous  nitrogen,  zinc,  cadmium,  lead, 
bismuth,  and  nickel  do  not  form  nitrides.  Tin  and  antimony  give 
only  traces  of  nitrides,  whereas  manganese  readily  forms  the  nitride 
(compare  Arons,  Abstr.,  1900,  ii,  143). 

With  the  exception  of  the  first  group  of  the  Periodic  System,  where 
exceptions  occur,  the  left-hand  columns  of  each  group  contain  only 
metals  which  form  nitrides  stable  at  room  tejnperature ;  the  right- 
hand  columns  contain  only  metals  which  give  nitrides  that  are 
unstable  at  room  t-emperature  and  are  decomposed  either  by  shock  or 
by  heating.  Gold,  nickel,  cobalt,  and  the  platinum  metals  do  not 
appear  to  form  nitrides.  T.  S.  P. 

Solid  Hydrates  of  Ammonia.  II.  Frank  F.  Kupert  {J.  Amer. 
Chem.  iioc,  1910,  32,  748— 749).— In  an  earlier  paper  (Abstr.,  1909, 
ii,  726)  .the  freezing-point  curve  was  given  for  the  system  ammonia- 
water  which  proved  the  existence  of  two  hydrates:  NH,,IJ20  and 
^NHjjHjO.  The  work  has  now  been  repeated  with  additional 
precautions  to  ensure  accuracy,  antl  the  results  of  the  previous  work 
are  confirmed.  The  eutectic  points  are:  HjO-NHj.H.p  (not 
determined);  NHs,H20-2NH3,n„0,  -87°,  with  565%  NH,;  and 
2NH3,H20-NH3,  -  94°,  with  80%  NHj.  E.  G. 

Hydrazine  Silicofluoride  and  Hydrazine  Titanofluoride. 
r>KiCH  Ebler  and  E.  Schott  (./.  ;>r.  C/tern.,  1910,  [ii],  81,  552—556. 
Compare  Abstr.,  1908,  ii,  \02if).— If ydrazhie  silicofluoride, 

(N2H,)H2SiF„ 
III.  p.   ISe"^  (decomp.),  is  precipitated  by  the  addition  of  alcohol  to  a 
mixture  of   equal    molecular   quantities    of    50%  aqueous   hydrazine 
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hydrate  and  20%  silicofluoric  acid.  It  is  easily  soluble  in  water,  and 
yields  silicon  tetrafluoride  and  hydrazine  dihydrofluoride  (Abstr., 
1891,  263)  when  distilled  in  a  vacuum. 

Hydrazine  titano fluoride,  (N2H5)2TiFg,2H20,  is  prepared  by  dissolving 
titanium  dioxide  in  cold  fuming  hydrofluoric  acid  in  the  proportions 
required  to  form  titanofluoric  acid,  adding  50%  aqueous  hydrazine 
hydrate  until  the  mixture  is  just  alkaline,  and  evaporating  the  clear 
solution  in  a  vacuum  over  sulphuric  acid.  C.  S. 

Oxidising  Action  of  Ultra-violet  Light  on  Gases.  Per- 
oxidation of  Oxides  of  Nitrogen  and  Sulphur.  Daniel 
Bkrthelot  and  Henri  Gaudechon  {Compt.  rend.,  1910,  150, 
1517—1520.  Compare  this  vol.,  i,  349). — Nitrogen  and  oxygen  do 
not  combine  under  the  influence  of  light  from  a  quartz-mercury  lamp. 
Nitrous  and  nitric  oxides  are  decomposed  into  their  elements,  but  in 
each  case  a  portion  of  the  gas  unites  with  oxygen  to  form  higher 
oxides.  A  mixture  of  nitrous  oxide  and  oxygen  behaves  in  a  similar 
fashion. 

When  2*38  c.c.  of  sulphur  dioxide  were  exposed  over  mercury  for 
three  hours  to  the  action  of  the  lamp  (110  volts),  a  contraction  of 
0-18  CO,  was  observed,  and  the  mercury  became  encrusted  with  a 
sulphate,  sulphur  being  deposited  on  the  sides  of  the  tube.  A  mixture 
of  sulphur  dioxide  and  oxygen  behaved  in  the  same  way,  sulphur 
being  deposited,  although  oxygen  remained  in  excess.         W.  O.  \V. 

Application  of  the  Laws  of  Eutectics  to  Definite  Chemical 
Compounds.  Alexis  M.  Vasilieff  [J.  Buss.  Phys.  Chem.  Soc, 
1910,  42,  428— 434).— The  author  has  applied  Flawitzky's  law  con- 
cerning eutectic  alloys  (Abstr.,  1906,  ii,  152)  to  the  following  cases  of 
definite  chemical  compounds. 

(1)  PNClo  forms  a  number  of  polymerides.  Assuming  that 
(PNCl2)5  represents  a  eutectic  compound  of  the  two  neighbouring 
polymerides,  thus  :  (PNCl2)4 -I- (PNCl2)«  =  2(PNCl2)5,  the  equation  v^  = 

JpM^l\l  JqMf^T^  (loc.  cit.)  gives  the  value  0'9553  instead  of  1  for 
the  ratio  between  thenumberof  mols.  of  (PNClo)4  and  (PNClg)^ present  in 
the  eutectic  compound  (PNCl2)5.  The  above  equation  gives  the  m.  p.'s 
133°  and  62°  respectively  for  the  unknown  polymerides  (PNCl2)2  and 
(PNCl2)s. 

(2)  Flawitzky's  equation  is  also  in  agreement  with  the  view  that 
Pig  is  a  eutectic  compound  formed  from  Pgl^  and  I2  according  to  the 
equation:  P2T4-t- 21  =  2PI3,  the  two  constituents  being  polymeri.sed  to 
the  same  degree.  Similar  agreement  is  found  for  the  cases  represented 
by  the  equations  :  (3)  2NS -f  3S  =  N^Sr,,  the  components  being  equally 
polymerised;  (4)  NgH^ -h  H.20  =  N2lri4,H20,  the  components  being 
polymerised  in  the  ratio  (H20)2  :  NgH^  ;  (5)  Aslg  -f  21  =  Aslg,  where  the 
relative  polymerisation  of  the  constituents  is  represented  by 

(^8X3)2:  (1)3; 

(6)  Te4-TeCl4  =  2TeCl2,  the  relative  polymerisation  being 

(Te)2:(TeCl4)5; 

(7)  SbTj  +  2I  =  Sbf5,  the  constituents  being  polymerised  in  the  eutectic 
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compound,  thus,  (Sbl3)2  :  (1)5  ;  it  is  evident  that  if  arsenic  and  antimony 
tri-iodides  form  a  eutectic  alloy,  the  latter  should  contain  them  in  the 
proportions  (AsTg)^  :  (85X3)3  ;  (8)  P2S5  + 3PC1- =  SPSCIg,  where  the 
relative  polymerisation  of  the  components  is  represented  by 

(P,S,),:{-PC\,).  T.H.P. 

The  Reciprocal  Transformations  of  Ortho-,  Pyro-,  and 
Meta-phosphoric  Acids  on  Heating.  D.  Balakeff  (Zeitsch. 
anorg.  Chem.,  1910,  67,234  —  241). — The  formation  of  pyrophosphoric 
acid  as  the  first  product  of  the  dehydration  of  orthophosphoric  acid  is 
due  to  the  presence  of  the  double  molecule  (HjPO^).,.  The  temper- 
atures at  which  pyro-  and  meta-phosphoric  acids  are  formed  may  be 
raised  by  increasing  the  pressure  of  water-vapour  in  contact  with  the 
acid.  If  the  temperature  reaches  that  at  which  the  double  molecules 
of  orthophosphoric  acid  dissociate,  the  meta-acid  should  be  formed 
directly  without  the  production  of  pyrophosphoric  acid. 

The  acid  is  heated  in  a  platinum  vessel,  and  air  is  passed  through 
the  appai'atus,  the  proportion  of  water  vapour  being  regulated  by 
bubbling  the  air  through  sulphuric  acid  or  water  at  a  fixed  temperature. 
With  an  increasing  proportion  of  water-vapour,  the  temperature  at 
which  the  pyro-acid  is  formed  increases  more  rapidly  than  that  of  the 
meta-acid,  but  it  is  not  found  practicable  to  follow  the  two  curves  to 
their  intersection,  on  account  of  the  volatility  of  metaphosphoric  acid  at 
high  temperatures.  C.  H.  D. 

Action  of  Air  on  Coal.  P.  Mahler  (Compt.  rend.,  1910,  150, 
1521 — 1523.  Compare  Boudouard,  Abstr.,  1909,  ii,  234). — When  air 
is  passed  over  dry  coal,  free  from  occluded  gases,  at  25 — 30°,  water, 
carbon  dioxide,  and  carbon  monoxide  are  slowly  produced,  the  amount 
increasing  as  the  tempei-ature  is  raised.  Less  carbon  monoxide  is 
formed  if  the  coal  contains  moisture.  At  125°,  the  condensed  water 
contains  traces  of  hydrocarbons,  and  at  150°  has  acquired  an  odour  of 
acetic  acid.  W.  O.  W. 

Action  of  Heat  on  Carbon  Monoxide  from  a  Geological  and 
Chemical  Standpoint.  Ar.maiND  Gautier  {Compt.  rend.,  1910,  150, 
1383 — 1388). — Volcanic  gases  contjiin  hydrogen,  nitrogen,  carbon 
monoxide,  carbon  dioxide,  water,  hydrogen  sulphide,  hydrogen  chloride, 
ammonia,  and  methane. 

On  account  of  the  dissociative  action  of  heat,  carbon  dioxide,  water, 
hydrogen  chloride,  and  hydrogen  sulphide  cannot  come  from  any  great 
depth  as  such.  All  lavas  contain  ferrous  silicate,  which  at  its  melting 
point  (1250 — 1300°)  is  able  to  reduce  water  to  hydrogen  and  carbon 
dioxide  to  monoxide.  Whether  hydrogen  and  carbon  monoxide  inter- 
act to  give  metliane,  and  whether  direct  union  of  hydrogen  and 
nitrogen  yields  ammonia,  or  whether  metallic  carbides  and  nitrides  are 
the  source  of  the  methane  and  ammonia  cannot  be  decided.  With  the 
object  of  throwing  light  on  the  question  of  whether  carbon  can  exist 
Ju  the  j>yra«phere  of  the  earth  a.s  carbon  monoxide,  the  author  has  re- 
examined the  action  of  heut  on  carbon  monoxide  alone. 


ii.    608  ABSTRACTS  OF  CHEMICAL   PAPERS. 

According  to  Deville  (1864),  carbon  monoxide  is  partly  dissociated 
at  a  bright  red  heat  into  carbon  dioxide  and  carbon,  whereas  Berthelot 
(1891),  and  also  Lothian  Bell  (1891),  found  that,  although  carbon 
dioxide  was  formed,  even  at  650°,  no  trace  of  carbon  deposit  could  be 
observed.  Berthelot  supposed  that  a  volatile  carbon  suboxide,  such  as 
CjO,  was  produced.  The  author  shows  that  carbon  monoxide,  as  pre- 
pared by  Berthelot  from  its  compound  with  cuprous  chloride,  yields, 
not  only  carbon  dioxide,  but  also  water  on  heating  at  820°  and  1250°. 
Berthelot's  monoxide  therefore  contained  hydrogen,  and  the  carbon 
unaccounted  for  in  his  experiments  was  probably  in  the  form  of  a 
hydrocarbjn.  No  suboxide  of  carbon  of  the  kind  which  might  produce 
oxalic  acid,  glycollic  acid,  or  glyoxal  could  be  detected.  Deville's 
observations  of  the  deposition  of  carbon  could  be  repeated  when  traces 
of  organic  matter  or  ferric  oxide  were  present.  The  author  draws  the 
conclusion  that  pure  carbon  monoxide  is  not  appreciably  dissociated  at 
the  melting  point  of  lava  under  normal  pressure.  R.  J.  C. 

Action  of  Ozone  on  Carbon  Monoxide.  Paul  Clausmann 
{Compt.  rend.,  1910,  150,  1332—1333.  Compare  Berthelot,  Compt. 
rend.,  1879,  88,  50).— Remsen  and  Southworth  {Ber.,  1875,  8,  1414) 
were  unable  to  detect  the  formation  of  carbon  dioxide  when  ozone  acts 
on  carbon  monoxide  in  sunlight ;  by  passing  the  mixed  gases  through 
a  solution  of  barium  hydroxide,  however,  an  abundant  precipitate  of 
barium  carbonate  is  produced.  The  oxidation  of  carbon  monoxide  by 
ozone  takes  place  in  darkness,  but  more  rapidly  in  daylight.  Traces 
of  water-vapour  accelerate  the  reaction.  W.  0.  W. 

Preparation  of  Pure  Argon  and  Nitrogen.  Fkanz  Fischer 
and  Otto  Hahnel  (5er,,  1910,  43,  1435 — 1442). — A  special  apparatus 
is  described  for  the  purification  of  crude  argon  (obtained  by  the  action 
of  calcium  carbide  on  air  :  Abstr.,  1908,  ii,  688)  from  gases  other  than 
those  of  the  argon  group.  With  the  exception  of  two  iron  tubes,  con- 
taining calcium  and  copper  oxide  respectively,  and  heated  in  furnaces, 
the  apparatus  is  made  entirely  of  glass,  all  joints  being  fused  together. 
Special  stopcocks  and  stoppers  with  mercury  seals  are  used,  and  also 
a  special  arrangement  for  connecting  the  glass  parts  with  the  iron 
tubes,  so  that  no  air  can  penetrate  into  the  apparatus  from  the  outside. 
The  gas  is  kept  automatically  circulating  round  the  apparatus,  nitrogen 
being  absorbed  by  the  calcium,  and  hydrogen  and  carbon  monoxide 
oxidised  by  the  copper  oxide  ;  there  are  the  usual  absorbents  for 
moisture  and  carbon  monoxide. 

The  apparatus  may  also  be  used  for  purifying  nitrogen,  the  calcium 
being  then  replaced  by  copper  turnings. 

The  density  of  crude  argon,  purified  in  the  above  apparatus  was 
19*945,  agieeing  with  the  value  (19*940)  obtained  by  Ramsay  and 
Travers  \  that  of  nitrogen  was  14-018. 

During  the  circulation  of  the  argon,  intensive  phosphorescent  effects 
were  noticed,  being  the  more  pronounced  the  purer  the  argon.  No 
such  effects  were  observed  in  the  case  of  nitrogen.  T.  S.  P. 

New  Experiments  on  the  Combining  Capacity  of  Argon. 
Fkanz  Fisciikk  and  Fritz  Schkotek  {B&r.,  1910.  43,  1442 — 1454). — 
The  apparatus   used   by  Fischer  and  Iliovici  (Absti-.,  1908,  ii,  1034  ; 
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1909,  ii,  139,  232)  for  the  production  of  an  arc  in  liquid  argon  has 
been  improved  so  that  it  is  perfectly  gas-tight ;  it  retained  the  highest 
vacuum  for  forty-eight  hours,  and  after  working  with  it  for  a  year  the 
argon  used  remained  quite  pure.  Special  arrangements  were  also 
devised  for  regulating  the  distance  apart  of  the  electrodes,  for  under- 
cooling the  liquid  air  used  to  condense  the  argon  in  such  a  way  that 
fractional  distillation  of  the  nitrogen  did  not  take  place,  and  for 
maintaining  an  arc  between  metals  which  either  did  not  disintegrate 
or  only  disintegrated  with  difficulty. 

Experiments  were  carried  out  with  forty-five  metals,  using  argon 
purified  according  to  the  method  described  in  the  previous  abstract. 
Some  of  the  metals  disintegrated  •  with  the  formation  of  a  black 
powder  (see  succeeding  abstract),  but  the  majority  did  not  disintegrate. 
With  the  exception  of  Groups  I  and  YII  of  the  Periodic  Table,  the 
metals  which  did  not  disintegrate  are  contained  in  the  left-hand 
column  (sub-group)  of  each  group,  the  metals  in  the  first  two  horizontal 
rows  being  counted  as  belonging  to  the  left-hand  column.  The  metals 
which  disintegrated  are  those  in  the  right-hand  column.  None  of  the 
metals  of  the  platinum  and  iron  groups  disintegrated,  those 
investigated  being  iron,  cobalt,  nickel,  palladium,  iridium,  and 
platinum. 

When  the  metal  did  not  disintegrate,  the  arc  formed  consisted  of 
incandescent  argon,  and  had  a  very  high  resistance ;  it  was  also  rich  in 
ultra-violet  rays.  T.  S.  P. 

Modifications  of  Metals  Resulting  from  Electrical  Dis- 
integration in  Liquid  Argon.  Franz  Fischer  and  Fritz  Schroter 
{Ber.,  1910,  43,  1454 — 1464). — When  an  arc  discharge  takes  place 
between  metal  electrodes  in  pure  liquid  argon,  compounds  with  argon 
are  not  formed.  In  no  case  could  it  be  proved  that  they  have  a 
momentary  existence,  even  at  the  temperature  of  liquid  air.  If  it 
does  so  happen  that  they  exist,  they  must  be  far  more  explosive  than 
cadmium  nitride. 

Owing  to  the  disintegration,  a  number  of  metals  were  obtained  in  a 
new  form.  Lithium  and  sodium  were  obtained  as  brown,  and 
potassium,  rubidium,  and  caesium  as  blue,  relatively  stable  powders. 
The  lithium  powder  had  a  density  approximately  the  same  as  that  of 
liquid  argon  (D=l-2);  at  20^  lithium  has  D  =  0-534,  so  that  the 
density  increases  enormously  when  the  temperature  falls  to  -  186°. 
Zinc  and  cadmium  gave  deep  black  moditicatious,  which  were  only 
stable  at  the  temperature  of  liquid  air.  Mercury  gave  a  black 
powder  which  dissolved  in  the  excess  of  mercury  when  the  temperature 
rose. 

Copper  did  not  disintegrate,  silver  only  to  a  very  slight  extent,  and 
gold  slightly  more  than  silver.  The  disintegrated  gold  was  dark 
brown  by  reflected,  and  green  by  transmitted  light. 

/inc,  tin,  indium,  and  manganese  gave  pyrophoric  powders.  Bismuth 
gave  a  deep  black  powder,  which  gradually  became  grey,  and  at  the 
same  time  more  dense  at  room  temperature,  denoting  a  change  from 
the  amorphous  to  the  crystalline  form.  Arsenic  and  antimony  gave 
black  powders  which  did  not  contain  any  of  the  yellow  modifications, 
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although  the  experiments  were  carried  out  under  exclusion  of  day- 
light. 

None  of  the  finely  divided  powders  obtained  absorbed  argon  at 
room  temperature ;  in  the  case  of  zinc,  adsorption  did  not  occur 
even  at  the  temperature  of  liquid  air.  This  is  in  marked  contrast 
with  the  behaviour  of  finely  divided  charcoal.  T.  S.  P. 

The  Liberation  of  Helium  from  Minerals  by  the  Action  of 
Heat.  D.  Okson  Wood  {Proc.  Roy.  Soc,  1910,  A,  84,  70— 78).— The 
minerals  were  heated  in  Jena  glass  tubes  (up  to  750°)  and  in  quartz 
tubes  (up  to  1200°),  and  the  total  volume  of  helium  liberated  was 
measured.  For  monazite  very  little  of  the  helium  came  off  when  the 
temperature  was  maintained  at  500°,  but  above  this  temperature  the 
evolution  was  more  rapid,  although  even  at  720°  it  did  not 
reach  a  limit  after  very  prolonged  heating.  At  900°  to  1200°  the 
greater  part  of  the  helium  present  came  off  in  the  first  day.  For 
thorianite  a  practical  limit  could  be  reached  at  each  temperature, 
and  was  found  to  be  0-7%  at  300°  after  five  hoars,  8-5%  at  500°  after 
eighty  hours,  62"3%  at  750°  after  three  hundred  and  twenty  hours,  and 
the  whole  at  1000°  after  thirty  hours.  The  laws  governing  the  liberation 
of  gas  agree  with  the  view  that  a  small  proportion  of  the  gas  exists 
diffused  through  the  mineral,  and  that  most  of  it  is  concentrated  in 
minute  cavities  within  it.  The  pressure  of  helium  in  a  thorianite 
crystal  at  0°  must  be  very  great,  possibly  above  200  atmospheres. 

F.  S. 

Crystallography  of  Some  Inorganic  Compounds.  Fereuccio 
Zambonini  {Zeitsck.  Kryst.  Min.,  1910,  47,  620— 629).— Details 
respecting  the  following  salts  are  given.  Potassiuo^  thiostannate, 
KgSnSgjSHgO  (cubic,  D^^  1'847).     Potassium  iridium  oxalate, 

(triclinic,    a:6:c  =  0-7319  :1  :0-9565;     a  =  88°34i',    ^  =  94°30',    y  = 
57°1'.  D19  2-510).     Silver  iridium  oxalate,  Ag3lr(C204)3,3H20   (mono- 
clinic,  a  :  6  :  c=  1-2760  : 1  :  0-8345  ;    y8=  114°43').      Copper  dichromate 
CuCr20y,l    or  2H2O  (triclinic,   a:  6  :  0  =  0-6133:1:  0-5117;    a=67°2' 
/3=  125"14', y  =  111°26'.    D19  2-286).  Tetramethylammoniumiron  nitro 
sulphide,    [Fe4(NO)7S3]NMe4    (triclinic,    a\h:c  =  0-8648  :  1  : 1-3125 
a  =  87°29^',  ;8=106°7',y=93°44'.  D^^  2056).  Tetraethylammoniumiron 
nitrosulphide,  [Fe4(NO)7S3]NEt^  (triclinic,  a  :6  :  c  =  1-0221  : 1  : 1-0247 
a  =  85°8',    /8=97°8',    y  =  99°17i'.    D^^    1-883).     Glucinum    sulphate, 
GlSO^.eHgO  (cubic).  "  L.  J.  S. 

The  Behaviour  of  Lithium  towards  Sodium,  Potassium,  Tin, 
Cadmium,  and  Magnesium.  G.  Masing  and  Gustav  Tammann 
{Zeitsck  anorg.  Chem.,  1910,  67,  183— 199).— The  alloys  are  melted 
in  quantities  of  only  one  or  two  grams  in  Jena  glass  tubes,  or,  for 
high  temperatures,  in  iron  tubes,  in  an  atmosphere  of  hydrogen,  which 
does  not  react  rapidly  with  lithium  below  400°.  The  thermocouple  is 
of  fine  wires,  protected  by  a  capillary  of  Jena  glass. 

Lithium  melts  at  179°.  It  is  only  very  slightly  miscible  at  its 
melting  point  with  sodium  or  potassium.  Glass  is  wetted  by  molten 
lithium,  but  not  by  sodium,  so  that  the  boundary  between  the  two 
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metals  is  a  meniscus.  Lithium  and  tin  form  three  compounds  :  Li^Sn, 
forming  a  maximum  on  the  freezing-point  curve  at  680° ;  LigSn.^, 
forming  a  flat  maximum  at  465° ;  and  LioSn^,  reacting  with  the  melt 
at  320°.  The  freezing-point  curve  of  alloys  of  lithium  and  cadmium  has  a 
maximum  at  541°,  corresponding  with  the  compound  LiCd,  and  a  break 
at  505°,  indicating  a  possible  compound,  LiCd^.  Lithium  and  magnesium 
appear  to  form  solid  solutions,  but  at  the  temperature  of  fusion  the 
alloys  attack  the  glass  sheath  of  the  thermocouple.  The  elements  of 
the  alkali  and  zinc  groups  are  compared  with  respect  to  their  power 
of  forming  compounds.  C.  H.  D. 

The  Electrolytic  Preparation  of  Rubidium.  Georg  von 
HzvESY  {Zeitsch.  anorg.  Chem.,  1910,  67,  242 — 247). — Rubidium  is  the 
only  alkali  metal  that  has  not  hitherto  been  prepared  electrolytically. 
Rubidium  hydroxide  (100  grams)  is  melted  in  a  nickel  vessel,  and  the 
iron  cathode  wire  and  iron  anode  cylinder  are  surrounded  by  magnesite 
cylinders.  The  cathode  cylinder  is  closed  above,  except  for  a  small 
opening  for  the  escape  of  the  hydrogen  which  is  formed  at  first.  After 
a  few  minutes,  this  opening  is  closed  with  magnesite.  The  nickel  vessel 
is  rapidly  cooled  after  the  electrolysis,  the  mass  of  hydroxide  is  broken, 
and  the  cylinder  containing  the  rubidium  is  opened  under  pyridine 
cooled  by  a  freezing  mixture.  The  yield  is  30%  after  three-quarters  of 
an  hour,  using  a  current  of  5  amperes.  Part  of  the  loss  is  due  to  the 
readiness  with  which  oxygen  is  absorbed  by  the  hydroxide,  and  thus 
conveyed  to  the  cathode.  The  solubility  of  rubidium  in  its  hydroxide 
is  only  small,  but  the  reaction  RbOH-i-Rb  =  Rb20-t-^H2  is  perceptible 
at  360°.  The  absorption  of  heat  in  this  reaction  decreases  in  the  series 
Na-K-Rb-Cs. 

Rubidium  hydroxide  has  D^i  3203,  and  m.  p.  301°  ±1°. 

Alloys  of  rubidium  with  potassium  and  sodium  are  obtained  by  the 
iction  of  these  metals  on  rubidium  hydroxide.  C.  H.  D. 

Some  Complex  Metallic  Cations.  Walter  Herz  {Zeitsch. 
anorg.  C/iem.,  1910,  67,  248 — 249). — If  a  solution  of  a  silver  salt  is 
run  into  a  solution  of  ammonia,  the  point  at  which  a  permanent 
precipitate  is  produced  is  readily  observed,  and  the  formula  of  the 
complex  cation  may  be  deduced.     The  formulae  Ag(NH3)2, 

AgfNHMe),, 
and  Ag(NH.,Et)2  ^^^  thus  obtained,  in  agreement  with  the  results  of 
other  methods.  When  copper  sulphate  and  ammonia  are  employed, 
the  end-point  is  less  sharp,  but  the  titrations  indicate  the  formula 
Cu(NH3)^.  Sharp  results  are  not  obtained  with  zinc,  cadmium,  or 
nickel.  C.  H.  D. 

Nature  of  Schaum's  Substance  B.  A.  P.  H.  Trivelli  (Chem. 
WeekUad,  1910,  7,  381—387.  Compare  Schaum,  Zeitsch.  Elektroc/iem., 
1908,  14,  483). — Schaum's  substance  ^  is  a  silver  halide  which  is 
more  soluble  than  the  corresponding  silver  halide  which  has  not  been 
exposed  to  light.  It,  and  not  the  original  silver  halide,  is  the  starting 
point  of  the  author's  series  of  photochemical  decompositions. 

A.  J.  W. 
42—2 


ii.   612  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  Solubility  of  Sparingly  Soluble  Silver  Salts.  G.  Stafford 
Whitby  {Zeitsch.  anorg.  Chem.,  1910,  67,  107— 109).— The  solubility 
of  very  sparingly  soluble  silver  salts  has  hitherto  been  determined  by 
physical  methods.  The  analytical  method  described  by  the  author 
(this  vol.,  ii,  654)  enables  a  chemical  determination  to  be  made.  The 
solubilities  of  the  arsenate,  arsenite,  bromate,  chloride,  chromate, 
ferricyanide,  iodate,  oxalate,  oxide,  and  thiocyanate  are  given.  A 
litre  of  water  dissolves  0-00154  gram  of  silver  chloride  at  21°,  but 
0'0217  gram  at  100°;  the  precipitate  should  therefore  not  be  washed 
with  boiling  water  in  accurate  work.  One  %  of  hydrochloric  acid 
diminishes  the  solubility  of  silver  chloride,  but  further  additions 
increase  it,  so  that  the  solubility  in  5%  hydrochloric  acid  is  greater 
than  in  water.  The  solubility  of  silver  chromate  does  not  diminish 
with  rising  temperature,  as  supposed  by  Abegg  and  Cox  (Abstr.,  1904, 
ii,  256).  The  solubility  of  the  oxide  increases  with  time,  only  becoming 
constant  after  fourteen  days.  C.  H.  D, 

Colloidal  State  of  Calcium  Carbonate.  William  Oechsner  de 
CoNiNCK  {Bull.  Acad.  roy.  Belg.,  1910,  266). — Chalk  (containing 
calcium  sulphate)  was  washed  by  decantation  during  eleven  days. 
When  the  washed  calcium  carbonate  was  filtered  from  the  last  wash- 
water,  it  was  always  observed  that  the  filtrate  was  slightly  turbid. 
If,  however,  this  liquid,  after  ten  minutes,  was  re-filtered,  a  clear 
filtrate  was  obtained.  The  conclusion  is  drawn  that  calcium  carbonate 
can  exist  in  the  colloidal  state,  although  for  only  a  short  time. 

E.  H. 

Action  of  Alkali  Nitrates  on  Strontium  Carbonate.  William 
Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg.,  1910,  162 — 164). — It 
has  been  shown  previously  (this  vol.,  ii,  411)  that  under  certain 
conditions  calcium  or  barium,  but  not  strontium,  carbonate  is 
attacked  by  boiling  sodium  nitrate  solution.  It  is  found,  however, 
that  a  small  amount  of  strontium  nitrate  is  formed  when  a  mixture 
of  strontium  carbonate  (1  part)  and  sodium  nitrate  (2 — 3  parts)  is 
either  heated  gradually  to  redness  and  kept  at  this  temperature  for 
ten  minutes,  or  heated  at  325°  for  twenty  minutes.  Moreover,  if  a 
solution  of  potassium  nitrate  (75  grams)  in  water  (100  c.c),  con- 
taining strontium  carbonate  (10  grams),  is  heated  on  a  water-bath  for 
thirty-two  hours,  the  filtrate  is  found  to  contain  a  small,  although  quite 
definite,  amount  of  strontium  in  solution.  E.  H. 

Barium  Sulphate.  William  Oechsner  de  Coninck  {Bull.  Acad, 
roy.  Belg.,  1910,  267). — Barium  sulphate  Avas  precipitated  from  very 
dilute  solutions  in  two  tubes.  One  of  the  latter  was  kept  in  com- 
parative darkness,  the  other  was  exposed  to  sunlight  during  several 
hours  per  day  for  fourteen  months.  The  barium  sulphate  exposed  to 
sunlight  polymerised  slightly  more  rapidly,  and  formed  a  granular 
precipitate.  In  the  unexposed  tube  the  particles  of  barium  sulphate 
forming  the  precipitate  were  appreciably  smaller  than  the  others. 

E.  M. 
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The  Reversible  Action  of  Oxygen  on  Magnesium  Chloride. 
WiLHELM  HiRsCHKiND  {Zeitsch.  (inorg.  CJiem.,  1910,  67,  113 — 148). — 
The  equilibrium  between  oxygen  and  magnesium  chloride,  or  between 
chlorine  and  magnesium  oxide,  has  been  investigated  by  Haber  and 
Fleischmann,  and  by  Moldenhauer  (Abstr.,  1907,  ii,  84,  85).  Their 
experiments  have  now  been  repeated  with  increased  precautions. 

Passing  the  gas  over  the  heated  solid  and  analysing  the  issuing  gases, 
it  is  found  that  when  chlorine  acts  on  magnesium  oxide  or  on  a 
mixture  of  equal  parts  of  oxide  and  chloride,  the  correct  value  for  the 
equilibrium  is  obtained.  From  the  other  side,  a  mixture  of  chlorine 
and  oxygen,  containing  only  slightly  less  than  the  equilibrium  propor- 
tion of  chlorine,  gives  a  nearly  correct  value  when  passed  over  the 
mixei  solids,  but  when  a  mixture  richer  in  oxygen  is  used,  the  evolution 
of  chlorine  is  always  low.  It  is  unQ<j;:tain  whether  this  difference  is 
due  to  the  formation  of  an  oxychloride. 

A  second  apparatus  is  described  for  making  statical  experiments, 
the  solid  being  left  in  contact  with  a  prepared  mixture  of  gases  for  a 
given  time  at  a  given  temperature.  It  is  found  that  whilst  the 
equilibrium  is  attainable  from  both  sides,  the  prolonged  passage  of 
gas  leads  to  a  new  apparent  equilibrium,  corresponding  with  a  much 
lower  pressure  of  chlorine.  This  effect  appears  to  be  due  to  the 
formation  of  an  oxychloride,  and  there  is  also  evidence  for  the 
absorption  of  chlorine  by  finely  divided  magnesium  oxide. 

The  values  of  kp  =  pc\n I po.Ji  ^oxxndi  are:  by  the  statical  method,  at 
621°,  2-53;  at  665°,  2-97;  and  at  714°,  3-4.  The  value  obtainable 
from  both  sides  by  the  dynamical  method  is,  at  665°,  3-18.  The 
heat  developed  by  the  reaction  MgC'U  +  A^Oo  =  MgO  +  Clg  is  about 
6000  cal.,  within  the  range  investigated.  The  calculation  of  the 
theoretical  value  is  uncertain,  as  the  specific  heats  of  the  reacting 
solids  at  different  temperatures  are  unknown.  C.  H.  D. 


Crystalline  Form  and  Composition  of  the  Hydrated 
Magnesium  Carbonate  prepared  by  Moressee.  Its  Relation 
to  Landsfordite.  Guiseppe  CesAro  {Btdl.  Acad.  roy.  Belg.,  1910, 
234—265). — Moressee  has  shown  {Ann.  Soc.  geol.  Belg.,  37,  151 — 156) 
that  when  the  mixture  of  calcium  and  magnesium  oxides,  obtained  bv 
calcining  dolomite,  is  powdered,  suspended  in  water  at  10°,  and  the 
liquid  saturated  with  carbon  dioxide  under  a  pressure  of  5 — 6  atmos- 
pheres, only  the  magnesium  oxide  is  dissolved.  The  filtrate  deposits 
crystals,  the  composition  of  which  is  found  by  the  author  to  correspond 
with  MgC03,5H20,  although  in  some  cases  a  somewhat  higher  percent- 
age of  magnesia  is  found,  probably  owing  to  partial  decomposition. 

The  crystals  obtained  by  Moressee  are  monoclinic  \a:h:c  = 
1-6323  : 1  : 0-96676,  yS  =  77°50'5B"],  the  general  form  being  an  hexagonal 
prism.  The  three  principal  birefringences  are  n^-rtj,  51,  %-«,,,  38, 
^vt-fp  13.  The  crystals  are  harder  than  gypsum,  but  softer  than 
Iceland  spar;  they  have  D^^  1-73.  The  crystalline  form  is 
practically  identical  with  that  of  landsfordite.  It  is  suggested  that 
Moress.-e's  carbonate  is  identical  with  the  latter  mineral,  the  smaller 
proportion    of     carbon    dioxide    (Dana   gives   4MgO,3(JOo,22H20  as 
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representing   the   composition  of   landsfordite)  being  due  to  decom- 
position on  analysis. 

Moressee's  carbonate  is  soluble  in  267  parts  of  cold  water,  the 
solution  being  alkaline  to  both  litmus  and  phenolphthalein.  The 
residue  obtained  by  the  spontaneous  evaporation  of  its  aqueous 
solution  seems  to  contain  both  the  original  substance  and  a  small 
quantity  of  nesquehonite,  MgC03,3H20.  A  solution  of  Moressee's 
carbonate  becomes  turbid  when  heated  to  boiling,  but  the  precipitate 
redissolves  on  cooling  the  liquid  to  10°,  and  the  latter,  when 
evaporated,  leaves  an  amorphous  residue  containing  crystals  of  both 
MgCOgjSHgO  and  of  nesquehonite. 

When  the  solution  of  magnesia  obtained  technically  by  Moressee  is 
boiled,  a  precipitate  is  formed  having  the  composition  corresponding 
with  4MgO,3C02,14-6H20,  but  if  heated  at  40—50°  on  a  water-bath, 
a  crystalline  deposit  of  rectangular  needles  is  produced,  which 
contains  nesquehonite,  but  no  trace  of  the  pentahydrated  carbonate. 

E.  H. 

Oxychlorides  of  Zinc.  Driot  (CompL  rend.,  1910,  150, 
1426—1428.  Compare  Schindler,  Jw«.  Mag.  Pharm.,  1831,36,45; 
Kane,  Ann.  Chim.  Phys.,  1839,  [ii],  2,  72;  Mailhe,  Abstr.,  1901,  i, 
601).— Determinations  of  the  solubility  of  zinc  oxide  in  an  aqueous 
solution  of  zinc  chloride  indicate  the  existence  of  two  oxychlorides 
having  the  composition  ZnCl2,4ZnO,6H20,  and  ZnCl2,ZnO,l*5H20. 
These  have  been  isolated  and  analysed.  The  first  is  amorphous  and 
loses  5H2O  at  200°,  whilst  the  latter  forms  microscopic  crystals,  losing 
IHoO  at  230°,  and  decomposing  at  a  higher  temperature.  A  study  of 
the  equilibrium  in  systems  containing  these  oxychlorides  with  zinc 
chloride  in  aqueous  solution  has  shown  that  the  composition  of  these 
substances  does  not  vary  with  temperature.  No  evidence  has  been 
obtained  for  the  existence  of  eight  oxychlorides  described  by  previous 
observers.  W.  O.  W. 

Zinc  Hydrazide  and  a  General  Method  for  the  Preparation  of 
Metal  Hydrazides.  Erich  Ebler  and  R.  L,  Krause  {Ber.,  1910, 
43,  1690—1695.  Compare  Abstr.,  1909,  ii,  234).— When  hydrazine 
and  zinc  ethyl  dissolved  in  dry  ether  interact,  a  colourless  precipitate 
is  formed,  which  ignites  spontaneously  when  it  comes  in  contact  with 
the  air.  This  has  approximately  the  composition  ZnNgHg.  The  same 
zinc  hydrazide  is  formed  from  zinc  diaraide,  Zn(NH2)2,  and  anhydrous 
hydrazine  in  ethereal  suspension.  The  anhydrous  diamides  of  other 
metals  react  with  hydrazine  in  a  similar  manner,  forming  hydrazides 
which  ignite  spontaneously  in  the  air.  E.  F.  A. 

A  Supposed  AUotrope  of  Lead.  Ernst  Cohen  and  Katsuji 
Inouye  {Ghem.  Weekhlad,  1910,  7,  454 — 458.  Compare  Lehmann, 
Abstr,,  1890,  437). — Measurements  of  the  E.M.F.  between  the  forms  of 
lead  obtained  by  Lehmann  by  the  electrolysis  under  certain  conditions 
of  solutions  of  lead  salts  have  proved  that  these  forms  are  not  allotropic 
modifications  of  lead,  but  are  identical.  A,  J.  W. 

Analysis  of  Some  Bolivian  Bronzes.     Morris  Loeb  and  S.  R.    m 
MoREY  {J.  Amer.  Ghem.  -Soc,  1910,32,  652 — 653). — Analyses  are  given  jl 
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of  six  specimens  of  various  native  bronze  implements  :  (1)  copper  91"81, 
tin  7-56;  (2)  copper  90-51,  tin  8-92;  (3)  copper  95-59,  tin  4-48;  (4) 
copper  97-43,  arsenic  214  ;  (5)  copper  9496,  tin  4-98,  sulphur  0-53  ; 
(6)  copper  91-43,  tin  7-05. 

Approximate  densities:  (1)  8-68,(2)  8-94,  (3)  8-92,  (4)  8-89,(5)  8-61, 
(6)  8-18(]). 

The  complete  absence  of  silver  points  to  the  tin  being  obtained  from 
casserite  rather  than  native  tin.  L.  de  K. 

Preparation  of  Mercuric  Chloride  from  Mercuric  Sulphate 
and  Sodium  Chloride  by  the  "Wet  Process.  Erwin  Kupp  and 
W.  Klee  {Apoth.  Zeit.,  1910,  No.  26.  Reprint,  3  pp.).— One  hundred 
parts  of  mercuric  sulphate  are  mixed  with  40  parts  of  common  salt, 
well  powdered,  and  then  moistened  with  20  parts  of  5%  hydrochloric 
acid.  The  mass  is  frequently  stirred,  and,  after  twenty-four  hours, 
extracted  with  95%  alcohol  in  a  suitable  extraction  apparatus.  The 
alcohol  is  recovered  by  distillation,  and  the  product  recrystallised  from 
boiling  water.     The  yield  is  about  90%. 

Mercuric  nitrate  solution  should  be  converted  into  chloride  by 
addition  of  a  sufficiency  of  sodium  chloride,  and  then  carefully 
neutralised  if  it  is  desired  to  precipitate  the  mercury  as  sulphide. 

L.  DE  K. 

Nitrides  and  Oxides  from  Aluminium  Heated  in  Air. 
J.  0.  Serpek  {Compt.  rend.,  1910,  150,  1520 — 1521.  Compare 
Kohn-Abrest,  this  vol.,  ii,  506). — Some  of  the  observations  made  by 
Kohn-Abrest  had  already  been  recorded  (Fichter,  Abstr.,  1907,  ii, 
691 ;  Bronnert,  Bull.  Soc.  lad.  Mulhouse,  1909).  The  author  has 
been  unable  to  obtain  a  nitride  differing  from  AIN  in  composition,  as 
described  by  Kohn-Abrest.  W.  0.  W. 

Adsorptive  Power  of  Hydroxides  of  Silicon,  Aluminium, 
and  Iron.  IV.  Paul  Rohland  {Zeitsch.  anorg.  Cheiyi.,  1910,  67, 
110—112;  Biochem.  Zeitsch.,  1910,  26,  420—424.  Compare  this  vol., 
ii,  104).— Talc  and  steatite,  like  clay,  have  the  power  of  adsorbing 
colloids  (soap,  starch,  dextrin)  and  complex  dyes,  such  as  aurin, 
fluorescein,  and  cochinea],  whilst  acids  and  salts  are  not  adsorbed. 

C.  H.  D. 

Formation  of  Basic  Aluminium  Sulphate  -when  Zinc 
Sulphate  is  Boiled  with  Alum.  O.  Schweissinger  {Pharm. 
Zentr.-h.,  1910,  51,  493— 494).— When  a  solution  of  75  grams  of  zinc 
sulphate  and  75  grams  of  alum  in  1000  grams  of  water  is  boiled, 
a  precipitate  of  basic  aluminium  sulphate  begins  to  form  after  about 
ten  minutes.  Under  the  same  conditions,  a  solution  of  aluminium 
sulphate  gives  no  precipitate.  Magnesium  sulphate  acts  similarly  to 
zinc  sulphate;   sodium  or  potassium  sulphate  has  no  effect. 

T.  S.  P. 

Reactions  of  Artificial  Zeolites.  Antony  G.  DoRoscnEwsKY  and 
A.   Bardt   (/.   Ru88.   I'hjs.   C/um.  Soc,   1910,   42,   435— 442).— The 
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authors  have  investigated  the  influence  of  various  conditions  on  the 
velocity  with  which  an  artificial  sodium  zeolite  is  attacked  by  salt 
solutions  :  NagO.AlgOg.wSiOa  +  RSO4  =  RO, AlgOg.nSiOg  +  Na2S04.  The 
zeolite  employed  had  the  percentage  composition :  SiOa,  42"06 ; 
AlgOg,  20-45;  NagO,  12-10,  and  HgO,  25-00,  and  was  sieved  so  as  to 
render  it  approximately  uniform  in  size  of  grain. 

The  zeolite  is  attacked  considerably  more  readily  by  an  aqueous 
solution  of  calcium  chloride  containing  an  amount  of  calcium 
equivalent  to  the  sodium  of  the  zeolite  than  by  a  solution  of  similar 
concentration  in  65%  aqueous  alcohol.  That  this  variation  in  the 
velocity  of  the  reaction  is  due  to  a  difference  in  the  extent  to  which 
the  calcium  chloride  is  dissociated  in  the  two  solutions  is  confirmed  by 
the  observation  that  the  zeolite  is  not  acted  on  by  an  aqueous  solution 
of  mercuric  cyanide.  In  this  action,  the  velocity  is  at  first  very  great, 
but  later  gradually  diminishes,  a  condition  of  equilibrium  being 
attained  only  after  a  very  considerable  period  of  time.  Rise  of 
temperature  is  accompanied  by  marked  increase  in  the  rate  of  change, 
but  the  character  of  the  velocity  curve  remains  unaltered.  Experi- 
ments with  solutions  of  magnesium,  calcium,  strontium,  and  barium 
chlorides  show  that  increase  in  the  atomic  weight  of  the  metallic  ion 
of  the  attacking  salt  results  in  increased  velocity  of  the  reaction ; 
with  magnesium  chloride  the  action  is  very  considerably  slower  than 
with  the  other  three  chlorides.  T.  H.  P. 

Production  of  Cementation  Steel.  VI.  Federico  Giolitti 
and  F.  Carnevali  (Atti.  B.  Accad.  Sci.  Torino,  1910,  45,  376—387). — 
The  authors  have  already  given  the  results  of  experiments  in  which 
steels  with  low  carbon  contents  (005 — 0-10%)  were  subjected  to  the 
carburising  action  of  various  gases  (Abstr.,  1909,  ii,  240).  The  same 
method  of  experimenting  has  now  been  applied  to  two  samples  of  steel 
containing  (A)  0-18%  C,  0-35%  Mn,  0-05%  Si,  0-07%  P,  and  0-05%  S, 
and  {B)  0-94%  C,  0-90%  Mn,  0*17%  Si,  0-04%  P,  and  0-02%  S.  At  800° 
cementation  is  less  intense  for  steel  B  than  for  the  soft  steel,  support 
thus  being  given  to  the  view  that  a  considerable  part  is  played  by  the 
phenomena  of  diffusion  of  the  carbon  owing  to  differences  of  con- 
centration among  the  different  portions  of  the  mass  of  ^  or  y  iron  in 
which  it  is  dissolved.  When  ethylene  or  methane  is  employed  at 
either  the  ordinary  or  reduced  (600  or  450  mm.)  pressure,  the  hyper- 
eutectic  zone  is  considerably  deeper  in  steel  B  than  in  A.  At  900°  the 
second  factor  in  the  <;ementation  process,  that  is,  the  diffusion  of  the 
carburising  gas  into  the  metallic  mass,  begins  to  play  a  preponderating 
part,  and  this  is  still  more  the  case  when  carbon  monoxide  is  employed ; 
similar  results  are  observed  with  illuminating  gas  rich  in  carbon 
monoxide,  and,  to  a  more  marked  extent,  at  a  temperature  of  1000°. 
At  1100°  the  differences  in  the  course  of  the  carburisation,  due  to  the 
different  initial  concentrations  of  the  carbon,  are  more  distinct  than 
at  lower  temperatures.  Microphotographs  render  evident  the  accum- 
ulation of  the  cementite  in  the  zone  contiguous  with  the  superficial 
eutectic  stratum.  '  T.  H.  P. 

The  Ternary  System  Iron-Copper-Nickel.  Rudolf  Vogel 
(Zeitsch.  anorg.  Chem.,  1910,  67,  1 — 16). — Ii'on  and  copper  form  twQ 


INORGANIC   CHEMISTRY.  ii.   617 

limited  series  of  solid  solutions  (Sahmen,  Abstr.,  1908,  ii,  187),  whilst 
nickel  forms  continuous  series  of  solid  solutions  with  both  iron  and 
copper  (Guertler  and  Tammann,  Abstr.,  1905,  ii,  528  ;  1907,  ii,  174) ; 
thus  the  addition  of  nickel  may  be  expected  to  reduce  the  gap  in  the 
mutual  solubilities  of  iron  and  copper  in  the  solid  state.  The  limits 
are  more  readily  determined  by  microscopical  than  by  thermal  methods, 
as  the  diffusion  is  slow  in  comparison  with  the  rate  of  cooling,  and  it 
is  therefore  necessary  to  anneal  for  a  long  time  after  freezing  in  order 
to  obtain  equilibrium.  The  results  are  expressed  in  the  form  of  a 
triangular  diagram  and  of  several  vertical  sections  through  the  space- 
model. 

The  limit  of  saturation  of  the  ternary  solid  solutions  is  a  curve 
starting  from  96 '5%  Fe  and  3*5%  Cu,  cutting  the  nickel  diagonal  at  40% 
Ni,and  ending  at  2*75%  Fe  and  97-25%  Cu.  All  alloys  falling  outside 
this  curve  are  homogeneous  if  sufficiently  annealed.  The  alloy  containing 
72%  Fe,  7%  Cu,  and  24%  Ni  has  when  etched  with  nitric  acid  a  structure 
resembling  that  of  martensite. 

The  unsaturated  solid  solutions  of  medium  composition  are  ex- 
ceedingly tough,  the  crystals  being  capable  of  great  deformation 
without  breaking.  All  the  alloys  are  magnetic  at  the  ordinary 
temperature.  C.  H.  D. 

Ultra-microscopical  Studies.  III.  A  Photo-chemical  Re- 
action. J.  Amann  (Chem.  Zentr.,  1910,  i,  1117  ;  from  Schweiz.  Woch. 
Chem.  Phai-m.,  1910,  48,  4—8,  24—28.  Compare  Abstr.,  1909,  ii, 
983,  1056). — The  sen.sitiveness  of  certain  alkali-iron  salts  of  organic 
acids  may  be  due,  in  different  cases,  to  (1)  simple  decomposition  of  the 
double  salt  and  ireduction  of  ferric  to  ferrous  iron  (ferric  ammonium 
oxalate) ;  (2)  reduction,  accompanied  by  coagulation  of  the  colloid  and 
formation  of  a  gel,  the  reaction  being  reversed  in  darkness  (ferric 
potassium  tartrate  and  ferric  sodium  pyrophosphate  with  sodium  or 
ammonium  citrate) ;  (3)  reduction  of  the  iron  and  oxidation  of  the 
organic  radicle,  without  the  formation  of  a  gel.  The  last  case  has  not 
been  observed.  Only  those  double  ferric  salts  are  sensitive  to  light 
which  contain  a  reducing  group,  principally  HCOH.  Substances 
which  accelerate  the  coagulation  retard  there-formation  of  a  sol.  The 
action  of  light  on  the  colloidal  complex  is  believed  to  be  a  hydrolysis, 
forming  ferric  hydroxide  and  the  organic  acid,  followed  by  reduction 
of  the  ferric  iron.  C.  H.  D. 

Colloidal  Character  of  the  Chromopolysulphuric  Acids. 
Pablo  MartIxVez-Strong  (Compt.  rend.,  1910,  150,  1172—1174; 
Anal.  Fis.  Quim.,  1910,  8,  199— 202).— It  is  suggested  that  Recoura's 
chromopolysulphuric  acids  are  negative  colloids,  since  they  are  pre- 
cipitated by  almost  all  metallic  salts,  by  acids,  and  by  heat,  but 
not  by  ammonia,  and  the  precipitate  appears  to  be  the  same  in 
every  case. 

Examination  of  the  acids  with  the  ultramicroscope  confirms  this 
view,  numerous  brilliant  particles  being  seen  with  characteristic 
Brownian  motion. 

After  precipitation,  3,  4,  or  5  molecules  of  sulphuric  acid  remain  in 
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solution,  and  the  precipitate  has  the  composition  H2Cr2(S04)4  (sulpho- 
chromic  hydrate).  It  is  uncertain  whether  the  sulphuric  acid  is 
uncombined  in  the  solid  chromo-acids  or  is  liberated  when  they  are 
dissolved,  or  is  only  set  free  on  precipitation  by  the  salts,  etc.  Sulpho- 
chromic  hydrate  is  obtained  on  heating  either  tetra-,  penta-,  or  hexa- 
sulphochromic  acids  at  140 — 150°. 

The  author,  adopting  Duclaux's  hypothesis  of  colloids  (this  vol.,  ii, 
108),  suggests  that  the  sulphochromic  hydrate  constitutes  the  nucleus 
or  micella  of  the  colloid  round  which  the  remaining  molecules  of 
sulphuric  acid  are  loosely  aggregated  in  the  intermicellary  liquid. 

The  crystallisation  of  chromium  sulphate  in  the  violet  form  in 
presence  of  sulphuric  acid  is  attributed  to  the  hydrolating  action 
of  the  latter.  R.  J.  0. 

Metallurgy  of  Uranium  and  Vanadium.  Justin  H.  Haynes 
{Mines  and  Minerals,  1909,  30,  No.  3,  139— 140).— The  discovery  of 
the  mineral  carnotite  in  West  Colorado  furnished  the  first  example  of 
the  occurrence  together  of  uranium  and  vanadium  in  workable 
quantities.  At  first  the  uranium  only  was  extracted,  but  as  the  demand 
for  vanadium  increased,  the  problem  of  how  to  separate  the  two  had  to 
be  considered.  A  recent  method  is  founded  on  the  fact  that  both  the 
uranium  and  vanadium  in  carnotite  are  readily  soluble  in  hot  sodium 
carbonate,  forming  sodium  uranium  carbonate  (2Na2C03,U02,C03)  and 
sodium  vanadate  (NagYO^),  thus  separating  them  from  calcium  and 
iron.  The  uranium  is  then  precipitated  as  sodium  uranate  (NagOjSUOg) 
with  sodium  hydroxide,  and  the  vanadium  subsequently  separated  from 
the  filtrate  as  calcium  vanadate  [Ca2(V03)2]  ;  another  modification  was 
the  formation  of  ferrous  vanadate  without  the  employment  of  lime,  but 
it  presented  serious  practical  diflSculties  owing  to  the  large  quantity 
of  colloidal  slime  which  was  formed. 

In  1908,  Fleck  and  Haldane  patented  a  method  in  which  the  crushed 
ore  is  agitated  with  15 — 20%  sulphuric  acid,  and  the  acid  solution 
containing  the  uranium,  vanadium,  iron,  and  copper  brought  into 
contact  with  fresh  ore  until  neutral,  when  some  of  the  required 
constituents  will  be  precipitated  upon  it  as  basic  sulphates  or  carbon- 
ates ;  the  enriched  ore  is  then  treated  with  fresh  acid,  and  the  neutral 
solutions  clarified  by  filtration  ;  powdered  limestone  added  until  the 
uranium,  vanadium,  and  copper  fractions  just  commence  to  separate  ; 
the  solution  is  then  freed  from  calcium  sulphate,  and  the  required 
fraction  completely  precipitated  by  further  treatment  with  limestone. 
The  product  (a  complex  mixture)  may  be  dried,  ignited,  or  else  further 
purified  by  any  of  the  known  methods. 

The  author  considers  it  improbable  that  any  method  involving  the 
employment  of  sulphuric  acid  can  be  commercially  successful. 

F.  M.  G.  M. 

Fluorine  Salts  of  Vanadium.  N.  Costachescu  {Ann.  Sci.  Univ. 
Jassy,  1910,  6,  117— 123).— Ephraim  (Abstr.,  1903,  ii,  418)  has  put 
forward  the  rule  that  in  the  series  of  complex  salts  formed  from 
vanadium  fluoride  and  the  fluorides  of  the  alkali  metals,  including 
ammonium,  the  greater  the  atomic  weight  of   the  alkali    metal   the 
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smaller  is  the  number  of  molecules  of  the  alkali  fluoride  contained  in 
the  salt.  The  author  finds  that  this  rule  holds  for  the  rubidium  and 
ciBsium   compounds,    which,  together   with   the  potassium  compound, 

are  of  the  type     Yf,^^  M,  containing  only  one  molecule  of   the 

alkali  fluoride.  The  alkali  metal  can  be  replaced  by  aniline,  and 
the  compounds  still  conform  to  this  rule,  since  the  salts  then  formed  are 


[VF,](NH3Ph)3  and 


^5 


Y 
H,0 


The   salts 


(NH3Ph),. 

The  salt  [VFg](NH3Ph)3,  is  formed  by  the  crystallisation  of  a 
concentrated  solution  of  vanadium  trifluoride  (1  mol.)  in  excess  of 
aniline  hydrofluoride  (3  mols.)  ;   pale  green  crystals.     The  compound 

^"R  n  (^^3^^)2  results  when  2  mols.  of  aniline  hydrofluoride  are 

used  to  1  mol.  of  vanadium  fluoride  ;  green  crystals. 

Yf,4r  p.    M,  where  M  is  either  K,  Rb,  or  Cs,  are  each 

obtained  by  mixing  solutions  of  vanadium  trifluoride  and  of  the  alkali 
fluoride  in  the  proper  proportions  (1  mol.  :  1  mol.)  and  evaporating  if 
necessary.  T.  S.  P. 

Electrolytic  Refining  of  Bismuth.  Fbitz  Foerster  and  E. 
ScEWABE  (Zeitsch.  Elektrochem.,  1910,  16,  279 — 281). — In  the  electro- 
lytic refining  of  lead,  the  anode  mud  contains  bismuth,  lead,  and  silver. 
It  is  found  that  this  mixture  can  be  separated  electrolytically,  using 
a  solution  of  bismuth  silicofluoride  as  electrolyte ;  the  lead  passes  into 
solution,  and  silver  remains  undissolved.  The  potentials  of  lead  and 
bismuth  in  solutions  of  their  silicofluorides  containing  one  equivalent 
per  litre  are  +0"144  and  -0*295  volt  respectively  (compared  with 
the  hydrogen  electrode).  Solutions  containing  as  little  as  26  grams 
of  bismuth  per  litre  give  perfect  deposits  with  0*004  ampere  per 
sq.  cm.  Stronger  solutions  and  higher  temperatures  allow  higher 
current  densities  to  be  u.sed.  T.  E. 

Halides  of  Tantalum.  Walter  K.  Van  Haaoen  {J.  Amer.  Chem. 
Soc,  1910,  32,  729— 731).— Tantalic  bromide,  TaBr^  (Rose,  ^ln?i.  /%«. 
Chem.,  1856,  [ii],  99,  87),  can  be  prepared  by  passing  bromine  vapour 
over  a  strongly  heated  mixture  of  freshly  ignited  tantalic  oxide  and 
pure  sugar-carbon,  air  having  been  previously  removed  by  heating  the 
mixture  in  a  current  of  dry  carbon  dioxide.  The  salt  crystallises  in 
long,  yellow  plates,  has  m.  p.  about  240°  and  b.  p.  about  320°,  can  be 
ublimed  in  an  atmosphere  of  hydrogen,  fumes  in  moist  air,  and  reacts 
leadily  with  methyl  or  ethyl  alcohol. 

Neither  Rose  {loc.  cit.)  nor  Moissan  (Abstr.,  1902,  ii,  266)  was  able 
to  obtain  a  tantalum  iodide,  but  it  has  now  been  found  that  tantalic 
iodide,  Tal,,,  can  be  prepared  by  heating  the  bromide  in  a  current  of 
hydrogen  iodide ;  it  sublimes  in  nearly  black  plates,  melts  to  a  dark 
brown  liquid,  can  be  distilled  in  a  current  of  carbon  dioxide,  and 
fumes  in  moist  air.  E.  G. 

Tantalum  Sulphide.  Heinrich  Biltz  and  Carl  Kircher  {Ber., 
1910,  43,   1636 — 1645). — Tantalum  sulphide  has  hitherto  not  been 
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prepared  in  a  pure  condition,  so  that  the  formula  TaSg,  which  does  not 
correspond  with  that  of  the  oxide,  TagOg,  was  doubtful.  The  author 
prepares  the  pure  sulphide  by  passing  a  dry  mixture  of  hydrogen 
sulphide  and  carbon  disulphide  over  heated  tantalum  oxide.  The 
oxide  is  attacked  at  6.50°,  but  the  pure  sulphide  is  best  obtained  at 
temperatures  higher  than  900°.  It  is  stable  at  all  events  up  to  1300°, 
and  above  1200°  it  begins  to  change  from  the  amorphous  to  the 
crystalline  condition.  The  formula  was  found  to  be  TaSg,  the  analysis 
being  carried  out  by  burning  the  sulphide  in  a  stream  of  oxygen, 
weighing  the  tantalum  oxide  left,  and  estimating  the  sulphur  dioxide 
produced  as  barium  sulphate. 

Tantalum  oxide  is  not  appreciably  acted  on  by  hydrogen  sulphide, 
even  at  1200°.  T.  S.  P. 

Formation  of  Colloidal  Gold  Solutions  by  the  Auto- 
oxidation  of  Aurous  Chloride.  Ludwig  Yanino  and  L.  Rossler 
{Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6,  289— 290).— When  aurous 
chloride,  prepared  by  heating  the  auric  salt  at  200°,  is  acted  on  by  hot 
water,  a  blue  colloidal  solution  of  gold  is  at  once  obtained.  With  a 
large  quantity  of  water,  the  blue  colour  is  not  evident  until  after  about 
twelve  hours  ;  at  the  same  time  a  gold  mirror  appears  on  the  surface 
of  the  solution.  On  addition  of  sodium  chloride,  the  blue  colour 
changes  to  a  reddish  tint ;  potassium  hydroxide  has  no  elfect  on  the 
colour.  The  production  of  the  colloidal  gold  is  attributed  to  the 
change:   3AuCl  =  AuCl3  + 2 Au.  H.  M.  D. 

Preparation  of  Colloidal  Metals  by  means  of  Acraldehyde. 
Nicola  Castoeo  {Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6,  283—289).— 
Colloidal  solutions  of  gold,  platinum,  osmium,  palladium,  ruthenium, 
iridium,  rhodium,  and  silver  are  very  readily  obtained  when  dilute 
solutions  of  salts  of  these  metals  are  treated  with  a  small  quantity 
of  a  33%  solution  of  acraldehyde.  The  hydrosols  obtained  in  this 
way  are  more  stable  than  those  formed  by  reduction  with  formaldehyde 
or  by  the  electrical  method.  The  reducing  action  of  the  acraldehyde 
is  supposed  to  be  due,  not  only  to  the  aldehyde  group,  but  also  to  the 
double  linking.  In  support  of  this  view  it  has  been  found  that 
metallic  hydrosols  can  also  be  obtained  by  the  action  of  allyl  alcohol. 
Acid  solutions  of  gold  chloride  are  reduced  by  allyl  alcohol  with  the 
production  of  bright  red  gold  hydrosols.  Acraldehyde  has  no  action 
in  acid  solutions,  and  these  must  first  be  made  neutral  or  slightly 
alkaline  by  addition  of  potassium  carbonate.  H.  M.  D. 


Mineralogical    Chemistry. 


Samsonite,  a  Manganiferous  Silver  Mineral  from  the 
Harz.  Werner  and  Fbaatz  {Centr.  Min.,  1910,  331 — 336). — This 
new  mineral  was  found  in  the  Samson  mine  at  St.  Andieasberg,  in 
association    with    pyrargyrite,    galena,    pyrolusite,    quartz,     calcite, 
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apophyllite,  etc.  The  monoclinic  crystals  resemble  miargyrite  in 
appearance ;  they  are  steel-grey,  but  red  by  transmitted  light. 
Analysis  gives  the  formula  2AgoS,MnS,Sb2S3,  which  is  similar  to  that 
of  pyrargyrite  with  part  of  the  silver  replaced  by  manganese. 

S.         Ag.        Sb.         Mn.        Cu.         Fe.     CaCOs-  MgCOa-  Si02,Pb,As.  TotaL 
•20-55     45-95    26-33      5-86      0-18      0-22      0-41       0-46         traces         99-86 
The  associated  greyish-black  calcite  and  rose-red  apophyllite  owe 
their  colour  to  the  presence  of  some  manganese  and  iron. 

L.  J.  S. 

Action  of  Acetic  Acid  on  Clays  (Kaolin  and  Allophane). 
Rudolf  yax  der  Leedex  {Centr,  Min.,  1910,  289 — 295). — Com- 
parative experiments  were  made  with  kaolin  (anal.  I)  from  Zettlitz, 
near  Carlsbad,  Bohemia,  and  allophane  (anal.  II)  from  Ohio. 
Analysis  I  corresponds  with  the  ratio  Alj03:Si02=l  :  2,  and  anal.  II 
with  1  : 0-756. 


Loss  on 

SiO.^ 

AljOj. 

Fe.Oj. 

CaO. 

MgO. 

Alkalis. 

ignition. 

Total. 

I. 

47-30 

41-70 

0-20 

0-85 

0-49 

2-06 

7-54 

100-14 

II. 

18-47 

41-53 

0-65 

1-62 

0-30 

0-75 

36-85 

10017 

These  materials  were  shaken  for  eight  days  with  6%  or  12%  acetic 
acid.  The  kaolin  was  only  slightly  attacked,  about  1 — lh%  being 
dissolved,  and  in  the  solution  Al.,03  :  SiO.,  =  1  : 1.  Of  the  allophane, 
about  11%  was  dissolved,  and  the  ratio  of  Al.,03  :  SiO.j  in  the  solution 
was  the  same  as  in  the  mineral  itself.  This  chemical  difference 
between  kaolin  and  allophane  affords  'a  means  of  distinguishing  these 
two  kinds  of  clay  when  optical  methods  fail  Kaolin  has  resulted  by 
the  gradual  alteration  of  felspar,  whereas  allophane  is  a  colloidal 
substance  precipitated  from  solution  as  a  jelly  (compare  Stremme, 
Abstr.,  1908,  ii,  1041).  L.  J.  S. 

Synthesis  of  Anglesite.  Guiseppe  Piolti  {Aiii  R.  Accad.  Sci. 
Torino,  1910,  45,  373 — 375). — Immersion  of  iron  pyrites  in  lead 
nitrat«  solution  for  a  period  of  sixteen  and  a-half  years  resulted  in 
the  formation  on  the  pyrites  of  slender  needles  of  anglesite  and  traces 
of  limonite.  T.  H.  P. 

Composition  of  Hulsite  and  Paigeite.  Waldemar  T. 
ScHALLER  {Amer.  J.  Sci.,  1910,  [iv],  29,  543— 549).— A  re-determina- 
tion of  the  boric  acid  in  these  supposed  new  minerals  (Abstr.,  1908, 
ii,  507)  made  by  Wherry  and  Chapin  with  their  new  methods  (Abstr., 
1909,  ii,  92)  gave  in  analysis  II  of  hulsite  previously  quoted  the 
figure  10-44  instead  of  2527%;  and  in  analysis  III  of  paigeite,  9-83 
instead  of  20-89%.  The  differences  are  partly  accounted  for  by  the 
presence  of  tin,  which  was  overlooked  in  the  original  analy.ses.  The 
following  new  analyses  are  given  :  I,  of  hulsite  free  from  magnetite, 
but  containing  a  considerable  amount  of  insoluble  gangue  ;  and  II 
and  III,  of  different  samples  of  paigeite,  also  containing  gangue. 

FeO.    MgO.    CaO.  Fe^Oj.  SnO.^.    Ii,Oj.    Insol.    SiOj.    AI.P3.  lip,  kc.  ToUii. 

'■  ^  ^ 

[8-78]  10000 

[5-96]  100-00 

3-10      2-34     [5-432]  10000 


I. 

27-71 

4-29 

9-11 

15-21 

7  07 

9-20 

18-63 

11. 

40-82 

2  04 

4-13 

18-67 

3-18 

9-10 

16-10 

ni. 

35  02 

2-12 

8-79 

14-90 

2-80 

6-94 

18-57 
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Doubts  still  exist  as  to  which  constituents,  especially  the  calcium, 
are  to  be  referred  to  the  minerals  themselves  and  which  to  the  gangue, 
The  *'  probable  "  formulas  are  given  as  :  for  hulsite 

12(Fe,Mg)0,2'Fe203,Sn02,3B203,2H20, 
and  for  paigeite,  SOFeO.SFegOg.SnOg.GBgOg.SHgO,  but  it  is  suggested 
that  paigeite  may  possibly  be  a  mixture  of  hulsite  and  an  iron  borate. 

L.  J.  S. 

Mineral  with  Optical  Scroll  Structure  Contained  in  Holo- 
crystalline  Phosphorites  from  Quercy.  Alfred  Lacroix  {Compt. 
rend.,  1910,  150,  1388 — 1390). — Quercy  phosphorite  contains 
colophanite,  a-quercyite  and  /8-quercyite,  and  a  holocrystalline  type  of 
mineral.  The  last  constitutes  fungoid  concretions  which  are  found  on 
the  walls  of  cracks  in  the  phosphorite  of  Mouillac,  and  also  as  nodules 
in  clays  of  the  same  formation.  Its  fracture  is  flinty,  of  dead  white 
colour,  and  shows  long,  interlocked  fibres.  Under  the  microscope,  it  is 
seen  to  have  the  characteristic  scroll  structure  discovered  in  calcedonite 
by  Michel  Levy,  and  imitated  by  Wallerant  in  organic  compounds  by 
melting  them  in  presence  of  optically  active  substances.  Analysis 
shows  that  the  mineral  is  practically  identical  with  dahllite,  of  which 
it  is  supposed  to  be  a  special  habit. 

The  author  has  observed  the  same  helical  structure  in  dufrenite 
from  Rochefort-en-Terre.  R.  J.  C. 


Physiological    Chemistry. 


Acapnia  and  Shock.  VI.  Acapnia  as  a  Factor  in  the 
Dangers  of  Anaesthesia.  Yandell  Henderson  and  Martin  McRae 
ScARBROUGH  (Amer.  J.  Physiol,  1910,  26,  260— 286).— Anaesthetics 
prevent  shock  because  they  diminish  pain-hyperpnoea,  and  thus 
obviate  the  development  of  acapnia.  Respiratory  excitement  during 
the  induction  of  anaesthesia  diminishes  the  carbon  dioxide  of  the 
blood,  and  thus  tends  to  induce  subsequent  apnoea  which  may  be 
fatal.  Skilful  anaesthesia  consists  in  maintaining  the  threshold  of  the 
respiratory  centre  for  carbon  dioxide  at  a  nearly  normal  level,  and  in 
avoiding  the  development  either  of  acapnia  or  hypercapnia.  Under 
anaesthesia  this  threshold  may  be  elevated  50%  above  normal,  or 
depressed  50%  below  normal.  Such  a  depression  causes  vigorous 
hyperpnoea,  which,  if  long  continued,  may  result  in  intense  acapnia. 

W.  D.  H. 

^Tonometry  of  the  Gases  of  the  Blood.  Pierre  Firket  {Bull. 
Acad.  roy.  Belg.,  1910,  287—294). — The  author  has  repeated  the 
experiments  of  Fredericq  {Centr.  Physiol.,  1893,7;  1894,  8)  and  of 
Bohr  (Abstr.,  1891,  344  ;  1905,  ii,  729),  using  the  apparatus  employed 
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by  each  of  these  workers  and  also  the  microtonometer  devised  by 
Krogh  {Skand.  Arch.  Pkysiol,  1908,  20,  259).  The  results  obtained 
show  that  the  tension  of  the  oxygen  in  the  arterial  blood  of  the  dog 
amounts  to  13 — 14%  of  an  atmosphere,  that  in  the  alveoli  being  18^^ 
For  carbon  dioxide  the  tension  (3 — 4%  of  an  atmosphere)  is  approxi- 
mately the  same  as  that  in  the  air  of  the  alveoli.  The  author 
considers  with  Fredericq  that  diffusion  alone  governs  the  gaseous 
exchanges  at  the  surface  of  the  pulmonary  alveoli  at  the  moment  of 
hsematosis,  and  that  consequently  Bohr's  secretion  hypothesis  is 
unteoable.  Meanwhile,  Krogh  (this  vol.,  ii,  512),  working  in  Bohr's 
laboratory,  has  obtained  similar  results,  thus  confirming  Fredericq  and 
the  author.  E.  H. 

The  Relative  Magnitude  of  the  Parts  Played  by  the  Proteins 
and  Hydrogen  Carbonates  in  the  Maintenance  of  the  Neutral- 
ity of  Blood.  T.  Brailsford  Robertson  (/.  Biol.  CJiem.,  1910,  7, 
351 — 358). — The  concentrations  of  hydrogen  ions  in  8%  solutions  of 
the  serum-proteins,  dissolved  in  solutions  of  known  acidity  or  alkalinity, 
have  been  determined  with  the  aid  of  the  gas-chain.  In  passing 
from  the  reaction  0"37  x  10" '"AH"''  (the  reaction  of  normal  blood)  to 
the  reaction  I'OO  x  lO-'AH"^  (the  reaction  seen  in  marked  acid 
poisoning),  100  c.c.  of  an  8%  solution  of  the  serum-proteins  at  34° 
neutralises  the  equivalent  of  225  c.c.  of  i\7100-hydrochloric  acid. 
According  to  L.  J.  Henderson,  the  hydrogen  carbonates  in  100  c.c.  of 
blood  in  passing  through  the  same  range  of  reactions  neutralise  the 
equivalent  of  100  c.c.  of  iV/lOO-hydrochloric  acid  ;  the  proteins  are 
thus  about  one-fifth  as  efficient  in  maintaining  the  neutrality  of  normal 
blood.  It  cannot  be  inferred  from  this  that  the  same  holds  for  tissues 
and  tissue  fluids.  The  proteins  of  serum  are  precipitated  by  alcohol, 
not  in  the  free  form,  but  as  salts.  W.  D.  H. 

The  Morphological  Detection  of  Methaemoglobin  in  the 
Blood.  G.  Kronig  {Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1910, 
539 — 546). — The  change  of  the  blood-pigment  into  methsemoglobin 
produced  by  certain  poisons  (chlorates,  etc.)  is  well-known,  and  has 
been  detected  spectroscopically.  The  present  paper  deals  with  the 
microscopic  changes  the  corpuscles  undergo,  and  illustrations  are 
given  of  their  disintegration,  the  separation  of  pigment  from  stroma, 
the  clumping  of  the  haemoglobiu,  its  change  into  methaemoglobin 
with  accompanying  changes  in  staining  reactions,  and  the  ingestion  of 
the  red  corpuscles  in  different  stages  of  breakdown,  or  of  the 
methaemoglobin  granules  by  leucocytes.  W.  D.  H. 

The  Capacity  of  the  Animal  Body  to  Produce  Multivalent 
Precipitating  Sera.  Casimir  Strzyzowski  {Zeitsclt.  physiol.  Cheni., 
IJIO,  66,  1 — 7). — By  immunising  rabbits  against  several  proteins 
the  anti-serum  obtained  contains  specific  precipitins  for  each. 

W.  D.  H. 

Antitrypsin.    S.  Cobliner  {Bioduim.  Zeitsch.,  1910, 25,  493—504). 
An  investigation  into  the  nature  of  the  antitrypsin  in  serum,  the 
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mechanism  of  its  production,  and  the  conditions  influencing  its  varia- 
tions in  quantity.  It  has  no  lipoid  character,  but  is  a  true  anti- 
substance.  In  the  human  economy  whenever  excretion  from  the 
pancreas  occurs,  a  part  of  the  trypsin  is  always  absorbed  again.  This 
acts  as  a  hormone  for  the  cells  concerned,  and  a  corresponding 
liberation  of  antitrypsin  in  the  blood-stream  takes  place.       G.  S.  W. 

The  Catalase  Content  of  Maternal  and  Foetal  Blood  and 
the  Action  of  Foetal  Serum  on  Animals  of  the  Same  Species. 
Georg  Lockemann  and  Johannes  Thies  (Biockem.  Zeitsch.,  1910,  25, 
120 — 150). — The  catalase  content  of  rabbit's  blood  was  estimated  by 
measuring  the  amount  of  destruction  of  hydrogen  peroxide  solution 
(1%)  which  takes  place  when  30  c.c.  are  left  for  two  hours  with  10  c.c. 
of  diluted  blood  (1  :  1000)  at  room  temperature.  It  was  found  that 
the  blood  of  the  foetus  was  poorer  in  catalase  than  the  maternal  blood. 

The  intravenous  injection  of  small  quantities  of  fcetal  blood  or  serum 
into  pregnant  animals  causes  generally,  in  the  case  of  rabbits,  symptoms 
of  illness,  especially  when  the  injection  is  repeated  after  several  days. 
The  symptoms  vary  in  different  cases,  and  in  some  cases  are  manifested 
in  the  form  of  tonic  and  clonic  convulsions,  which  result  finally  in 
the  death  of  the  animal.  In  the  case  of  non-pregnant  animals,  the 
first  injection  is  without  effect.  A  second  injection  after  eight  days, 
has  an  effect  as  powerful  as  that  on  pregnant  animals.  The  results 
obtained  are  similar  to  those  found  in  the  phenomenon  of  anaphylaxis. 
For  this  reason,  the  author  suggests  that  eclampsia  may  be  allied 
to  an  anaphylactic  action.  S.  B.  S. 

Poisonous  Properties  of  Blood.  J.  Studzinski  {Zentr.  Physiol, 
1910,  23,  Reprint  8  pp.). — The  transfusion  of  blood  from  one  animal  to 
another  of  the  same  species  usually  provokes  a  temporary  rise  of 
blood  pressure,  whilst  when  the  second  animal  is  of  a  different  species, 
a  temporary  fall  of  pressure  occurs.  In  some  cases,  however,  these 
phenomena  are  reversed.  The  lowering  of  pressure  is  ascribed  to  the 
presence  of  vasodilatin  (compare  Popielski,  Abstr.,  1909,  ii,  593)  in 
the  injected  blood.  A  second  injection  made  after  the  effects  of  a 
previous  one  have  passed  off,  has  no  marked  action.  A  solution 
obtained  by  adding  to  defibrinated  blood  phosphotungstic  acid,  and 
removing  the  excess  of  this  reagent  with  barium  hydroxide, 
was  just  as  active  as  the  blood  itself.  This  solution  when 
evaporated  to  one-fourth  of  its  volume  and  injected  into  a  dog  (15  c.c. 
per  kilo,  of  body-weight)  causes  the  death  of  the  animal,  and  the  heart 
is  found  in  a  condition  of  extreme  diastole.  The  vasodilatin  is  soluble 
in  absolute  alcohol,  and  is  not  precipitated  from  that  solvent  by  a 
moderate  quantity  of  ether.  The  rise  of  pressure  occurring  in  some 
cases  is  said  to  be  due  to  vasohypertensin,  solutions  of  which  can  be 
obtained  by  similar  methods.  R.  V-  S. 

Analytical  Investigations  on  Nitrogen  and  Phosphorus 
Metabolism  and  their  Relationships.  Geobq  Grund  {Zeitsch. 
Biol.,  1910,  54,  173— 229).— The  simple  balance-sheet  method  of 
comparing   ingesta   and   egesta   cannot  settle    the    question    of    the 
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intimate  changes  which  occur  in  the  organs.  In  the  present  research 
on  dogs  and  hens,  the  organs  themselves  were  investigated,  after 
being  freed  from  blood.  In  rich  protein  feeding,  the  liver  takes  up 
more  protein,  and  in  hunger  loses  more  than  do  the  kidneys  and 
muscles.  The  relationship  of  total  phosphorus  to  total  nitrogen  in  the 
dog's  organs  remains  fairly  constant  (PoOg:N  =  l  :7"1);  in  the  hen, 
the  quotient  is  constant  for  the  muscles,  but  in  the  liver  it  sinks 
slightly  on  protein  feeding,  and  rises  greatly  on  vegetable  food  rich  in 
phosphorus.  The  quotient  of  protein  phosphorus  to  protein  nitrogen 
in  the  dog's  liver  on  a  protein  diet  sinks  to  a  small  degree,  and  is 
probably  due  to  changes  within  the  cells.  The  quotient  of  residual  to 
total  nitrogen  shows  great  variations,  and  no  general  rules  can  be 
stated.  The  quotient  of  protein  phosphorus  to  total  phosphorus  shows 
a  slight  fall  in  the  dog's  liver  on  protein  feeding,  and  runs  parallel  to 
the  quotient  of  protein  phosphorus  to  protein  nitrogen.       W.  D.  H. 

The  Metabolic  Influence  of  Copious  Water  Drinking  with 
Meals.  C.  C.  Fowler  and  Philip  B.  Hawk  {J.  exper.  Med.,  1910,  12, 
388 — 410). — The  subject  of  the  experiment,  a  man  aged  twenty 'two, 
took  3  litres  of  water  daily  with  his  meals  for  five  days.  His  weight 
increased  by  two  pounds,  and  there  was  an  increase  in  urinary  nitrogen, 
mainly  in  the  form  of  urea,  ammonia,  and  creatine  ;  creatinine  was 
diminished,  probably  because'  the  water  stimulates  protein  catabolism ; 
creatine  appeared  probably  because  water  causes  a  partial  muscular  dis- 
integration ;  the  ammonia  increases  probably  because  there  is  au 
increased  output  of  gastric  juice.  The  faeces,  faecal  nitrogen,  and  faecal 
bacteria  all  diminished.  The  protein  constituents  of  the  food  were  more 
economically  utilised.  The  result  indicates  many  desirable  and  no 
undesirable  features.  W.  D.  H. 

The  Influence  of  Fat  Subcutaneously  Administered  on 
Protein  Metabolism.  Ernst  Heilner  {Zeitsch.  Biol.,  1910,  54, 
54 — 63). — Metabolic  experiments  on  rabbits  are  described,  in  which 
the  administrations  of  olive  oil  by  the  mouth  and  subcutaneously  are 
compared.  The  oil  was  given  in  amounts  sufficient  to  satisfy  the 
caloric  need  of  the  body ;  subcutaneous  administration  did  not  affect 
fat  metabolism,  but  raises  protein  catabolism ;  the  absorption  of 
food  so  given  is  very  slow,  and  subcutaneous  feeding  on  fat  cannot 
be  recommended  for  clinical  use.  W.  D.  H. 

Nuclein  Metabolism  in  the  Pig.  Alfred  Schittenhblm  (Zeitsch. 
phyaiol.  Chem.,  1910,  66,  53 — 69). — Nucleic  acid  administered  to  pigs 
is  acted  on  by  nuclease,  deamidase,  and  oxydases ;  purine  bases  and 
uric  acid  are  formed,  and  a  final  product  is  allantoin,  which  accounts 
for  a  small  fraction  (1 — 5%  only).  The  purine  bases  in  pig's  urine 
consist  mainly  of  xanthine  and  hypoxanthine ;  a  small  amount  of 
adenine  is  present,  but  no  guanine.  Peaile  found  guanine  in  the  urine 
of  a  pig  suffering  from  gout,  and  further  investigation  of  the  meta- 
bolism in  gouty  pigs  is  desirable.  \V.  D.  H. 

Effects  of  Nutrition  with  Maize.  Action  of  the  Gastric  Juice 
on  Zein  and  QUadin.  II.  Silvestro  Baglioni  {Atti  R.  Accad. 
Lineei,  1910,  [v],  19,  i,  512— 517).— The  author's  experiments  on  the 
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action  of  the  gastric  juice  of  the  dog  on  zein  and  gliadin  show  that 
the  juice  has  a  twofold  action  on  gliadin.  In  the  first  phase  of  the 
action,  the  gliadin  is  degraded  into  simpler  protein  products  (peptones, 
gliadoses),  the  latter  being  subsequently  converted  into  compounds 
which  are  deposited  from  the  liquid  as  precipitates.  The  biuret 
reaction  is  red  during  the  earlier  stages  of  the  reaction,  but  changes  later 
to  violet.  As  this  second  action  can  be  prevented  by  previous  heating  of 
the  liquid  to  92°,  it  appears  to  be  a  true  enzymic  action.  Zein  offers 
considerably  more  resistance  to  the  action  of  gastric  juice  than  does 
gliadin,  and  it  is  converted  into  peptone-like  products  or  zeoses,  which 
are  unchanged  by  further  action  of  the  juice.  T.  H.  P. 

The  Nutritive  Value  of  Pish  in  Comparison  with  Beef  and 
its  Effect  on  the  Urine.  B.  Slowtzoff  {Zeitsch.  physikal.  didtet. 
Tkerapie,  1910,  14,  1 — 20). — Fresh  or  smoked  fish  has  the  same 
nutritive  value  as  beef,  but  salted  and  dried  fish  is  less  readily 
absorbed.  As  compared  with  beef,  less  of  the  nitrogen  leaves  the 
body  as  urea,  and  more  as  residual  nitrogen.  Urinary  indican  is 
increased  on  a  fish  diet,  but  diminished  if  the  fish  is  cured.  Fresh 
(but  not  cured)  fish  increases  the  absorption  of  salts  in  the  intestine, 
and  acts  favourably  on  phosphorus  and  magnesium  metabolism ;  the 
retention  of  calcium  is  smaller  on  a  fish  diet.  W.  D.  H. 

Purine  Metabolism.  II.  The  Capacity  for  Destroying  Uric 
Acid  of  the  Organs  of  Scyllium  catulus.  Vittorio  Scaffidi 
{Biochem.  Zeitsch.,  1910,  25,^.296— 300).— The  spleen  and  Wolff's  bodies 
were  inactive  ;  kidneys,  stomach,  intestine,  and  muscular  tissue  possess 
the  capacity  for  destroying  uric  acid  ;  in  the  case  of  the  liver,  the 
reaction  follows  the  type  of  a  unimolecular  reaction.  The  reaction  is  a 
fermentative  process,  at  any  rate  in  the  case  of  the  liver,  which 
is  rendered  inactive  by  boiling.  S.  B.  S. 

Purine  Metabolism.  III.  The  Total  Nitrogen  and  Purine 
Nitrogen  in  the  Organs  of  Scyllium  catulus.  Vittorio  Scaffidi 
{Biochem.  Zeitsch.,  1910,  25,  411 — 414). — The  author  tabulates  the 
results  of  analyses  of  the  principal  organs,  those  containing  the  largest 
amount  of  purine  substances  being  the  pancreas,  testicle,  and  spleen. 

S.  B.  S. 

Purine  Metabolism.  IV.  The  Behaviour  of  the  Purine 
Substances  in  the  Autolysis  of  the  Liver  of  Scyllium  catulus. 
Vittorio  Scaffidi  {Biocliem.  Zeitsch.,  1910,  25,  415 — 419). — A 
nuclease  is  present  in  the  liver  of  Scyllium  catulus  which  exerts  its 
activity  chiefly  in  the  interval  between  the  sixth  and  twenty-fourth 
hour  of  autolysis.  The  purine  bases  separated  from  nucleoproteins  by 
this  nuclease  are  so  changed  in  the  process  as  to  lose  their  character  of 
purine  substances.  Uric  acid  could  not  be  detected  as  a  product 
of  the  change.  S.  B.  S. 

The  Decomposition  of  Cellulose  in  the  Horse's  Caecum. 
Heinricu  von  Hoesslin  and  E,  J.  Lesser  {Zeitsch.  Biol.,  1910,  54, 
47 — 53). — Scheunert's  conclusion  is  confirmed,  that  the  decomposition 
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which  occurs  in  cellulose  in  the  caecum  of  the  hoi'se  is  due  to   the 
activity  of  micro-organisms.  W.  D.  H. 

Protein  Degradation  in  the  Intestine  of  Man.  Alice 
Stauber  {Biochem.  Zeitsch.,  1910,  25,  187 — 203). — The  method  was 
to  observe  the  hourly  output  of  urea  after  meals.  A  constant  curve 
was  found  for  normal  individuals  after  a  standard  meal ;  in  pathological 
cases,  a  deviation  from  the  normal  curve  was  detected.  In  normal 
individuals,  after  washing  out  the  excess  nitrogen  by  drinking  large 
quantities  of  fluid  before  the  test  meal,  it  was  found  that  the  maximum 
of  urea  excretion  took  place  between  the  fourth  and  fifth  hour  after 
the  meal ;  the  same  fact  was  observed  in  several  pathological  cases. 
If  degraded  protein,  such  as  peptones,  be  substituted  for  the  standard 
protein  of  the  normal  meal,  the  maximum  for  the  urea  output  is 
reached  between  the  first  and  second  hour  after  the  meal.  In  tuber- 
culous patients,  this  same  maximum  was  noticed  even  after  a  normal 
meal  not  containing  the  degraded  proteins.  S.  B.  S. 

The  Real  Relation  of  Trypsin  to  Brepsin.  Karl  Glaessner 
and  Alice  Stauber  {Biochem.  Zeitsch.,  1910,  25,  204 — 218). — Both  the 
small  and  large  intestine  contain  in  the  mucous  membrane  an  albumose- 
splitting  enzyme,  which  is  present  "in  the  larger  quantity  in  the  small 
intestine.  This  ereptic  action  is  not  due  to  coli  bacilli.  Trypsin  and 
the  pancreas  also  contain  an  ereptic  component.  The  ereptic  and 
tryptic  ferment  actions  can  be  separated  from  one  another  by  taking 
advantage  of  the  fact  that  blood-serum  inhibits  only  the  tryptic  action. 
If  the  pancreatic  duct  of  a  rabbit  is  ligatured,  an  increase  of  erepsin 
will  be  found  both  in  the  blood  and  in  the  small  intestine.  If  the 
pancreas  is  destroyed  by  the  injection  of  paraffin  into  the  gut,  erepsin 
disappears  from  the  intestine.  S.  B.  S. 

The  Influence  of  Sodium  Glycocholate  on  Tryptic  Di- 
gestion. G.  QuAGLiARiELLO  {JJiochein.  Zeilsch.,  1910,  25,  220 — 238). 
— The  rate  of  digestion  was  measured  by  means  of  the  viscometer.  No 
marked  effect  on  the  rate  of  tryptic  digestion  could  be  observed  when 
small  quantities  of  sodium  glycocholate  were  added  to  the  digestion 
mixture.  S,  B.  S. 

The  Influence  of  Bile  Salts  on  the  Pancreatic  Digestion  of 
Starch.  Giuseppe  Buglia  {Biochem.  Zeitsch.,  1910,  25,  239—256).— 
The  viscometer  method  and  estimation  of  maltose  were  the  chief  mothrds 
employed.  It  was  found  that  the  amount  of  sugar  foi'med  from  starch 
as  a  consequence  of  the  action  of  the  pancreatic  ferment  did  not 
depend  on  the  time  and  amount  of  ferment  present,  being  proportional 
neither  to  the  one  nor  the  other  of  these  changeable  factors.  The 
curves  therefore  representing  the  rate  of  reaction  are  not  straight  lines, 
neither  have  they  a  simple  logarithmic  character,  being  similar  in  this 
respect  to  those  representing  the  tryptic  digestion  of  proteins.  Bile 
salts  exert  a  favourable  influence  on  the  rate  of  digestion,  which  is 
independent  of  the  concentration  of  the  ferment  and  of  the  time  of 
digest.     There  is  a  certain  optimum  concentration  for  the  favouring 
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action  of  bile  salts,  which  is  higher  than  that  found  normally  under 
physiological  conditions  of  digestion,  S.  B.  S. 

Physiology  of  Glands.  XV.  The  Relationship  between 
the  Physico-chemical  Properties  of  the  Gland  Proteins  and  the 
Secretive  Capacity  of  the  Glands.  Leon  Asher  and  Theodor 
Karaulow  (Biochem.  Zeitsch.,  1910,  25,  305 — 326). — ^The  glands  investi- 
gated were  the  pancreas  and  kidneys,  from  which  the  nucleoproteins 
were  prepared.  It  was  found  that  the  internal  friction  of  alkaline 
solutions  of  the  nucleoprotein  of  kidneys  was  greater  than  that  of 
those  from  the  pancreas.  Addition  of  electrolytes  contained  in  blood- 
plasma  diminished  the  viscosity  of  the  solution  of  kidney  nucleoprotein 
more  than  it  did  that  of  pancreas  nucleoprotein.  Dextrose  showed  no 
marked  differential  action.  The  conductivity  of  solutions  of  kidney 
nucleoprotein  was  greater  than  that  of  pancreas  nucleoprotein. 
Addition  of  electrolytes  increased  the  conductivity  of  a  solution  of 
nucleoproteins  in  ^yiO-potassium  hydroxide  more  than  it  did  the  con- 
ductivity of  protein-free  AY^O-potassium  hydroxide.  The  effect  was 
more  marked  in  the  case  of  pancreas  nucleoprotein  solution  than  in 
that  of  kidney  nucleoprotein  solution. 

Measurement  of  E.M.F.  in  gas  chains  showed  that  pancreas  nucleo- 
protein combines  with  more  alkali  than  does  kidney  nucleoprotein. 
The  authors  explain  the  results  by  assuming  that  a  combination  of  the 
nucleoprotein  with  electrolytes  takes  place,  and  explain  the  bearing  of 
their  results  on  Asher's  theory,  that  the  granules  of  the  secreting  cells 
act  as  condensers  for  substances  that  are  afterwards  secreted. 

S.  B.  S. 

The  Relationship  of  Glycogen  in  the  Prog's  Ovary  to 
the  Time  of  Year.  Kan  Kato.  Glycogen  in  the  Prog's 
Ovary.  Max  Bleibtreu  {Pfliiger's  Archiv,  1910,  132,  545 — 579, 
580 — 599). — The  maximum  of  glycogen  in  the  frog's  body  occurs  in 
October  and  November;  it  sinks  during  the  winter,  and  a  further 
drop  occurs  at  the  spawning  season,  although  even  then  the  body 
contains  a  good  deal.  The  liver  glycogen  follows  the  same  order. 
The  weight  of  the  ovary  rises  from  September  to  March ;  the  great 
increase  of  weight  which  occurs  in  April  is  largely  due  to  water ; 
the  glycogen  of  the  ovary  is  least  in  the  autumn  and  winter ;  it  rises 
enormously  in  the  spring,  and  reaches  its  maximum  at  the  spawning 
time,  so  that  more  than  half  of  the  total  glycogen  of  the  body  is  then 
contained  in  the  ovary  and  the  eggs. 

The  second  paper  fills  in  some  of  the  details  in  Kato's  work,  the 
results  of  which  are  generally  confirmed  in  several  species  of  frog. 

W.  D.  H. 

Oxidations  in  Living  Cells  (Sea  Urchin).  Otto  Warburg 
{Zeitsch.  physiol.  Chem.,  1910,  66,  305 — 340). — The  main  estimations 
made  were  of  oxygen  j  after  fertilisation,  the  amount  used  by  the 
egg  greatly  increases ;  the  addition  of  phenylurethane  to  the  sea 
water  depresses  cell  division,  but  leaves  the  oxygen  consumption 
almost   unchanged.     The   action   of  various  agents   and  reagents  on 
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the  oxygen  consumption  was  investigated,  such  as  hydrogen  ions, 
hydroxyl  ions,  various  salts  and  metals,  etc.  The  results  are  discussed 
in  relation  to  Loeb's  theory  of  fertilisation  and  membrane  formation, 
and  Overton's  theory  of  narcosis.  The  importance  of  intracellular 
enzymes  was  not  confirmed.  W.  D.  H. 

Autolysis  of  Fertilised  and  Unfertilised  Echinoderm 
Eggs.  Elias  p.  Lyon  and  L.  F.  Shackell  {J.  Biol.  Chem.,  1910,  7, 
371 — 378). — Arhacia  eggs  autolysed  in  chloroform  water  show  an 
increase  of  soluble  nitrogen  in  periods  varying  from  days  to  months  ; 
this  occurs  in  acid  solutions  only.  Fertilisation  exerts  little  or  no 
effect.  More  than  one-sixth  of  the  soluble  nitrogen  is  of  protein 
origin  ;  the  autolysis  of  phosphorus  is  parallel  to  that  of  nitrogen. 
With  sperm  a  similar  autolysis  occurs,  except  in  acid  solutions. 

W.  D.  H. 

The  Enzymes  which  Act  on  Disaccharides  in  the  Human 
Embryo  and  New-born  Child.  I.  Jussuf  Ibrahim  {Zeits:h. 
physiol.  Chem.,  1910,  86,  19 — 36). — In  new-born  children,  lactase, 
maltase,  and  invertase  are  present  in  the  mucous  membrane  and 
contents  of  the  small  intestine.  In  the  contents  of  the  large  intestine, 
little  or  no  lactase  is  found.  Invertase  appears  about  the  beginning 
of  the  fourth  month  of  fcetal  life,  maltase  at  the  end  of  the  same 
month,  and  lactase  about  the  eighth  month.  In  the  new-born  child, 
invertase  and  lactase  occur  in  the  intestine  only ;  maltase  is  also  present 
in  the  blood  and  pancreas.  W.  D.  H. 

The  Enzymes  which  Act  on  Disaccharides  in  the  Human 
Embryo  and  New-born  Child.  II.  Jussuf  Ibrahim  and  L. 
Kaumheimeb  {Zeitsch.  physiol.  C'liem.,  1910,  ^,  37 — 52). — Observ- 
ations by  Plimmer's  method  show  that  lactase  is  the  la.st  formed 
of  the  enzymes  which  act  on  disaccharides,  and  probably  is  the  last 
digestive  enzyme  formed  in  ftetal  life.  W.  D.  H. 

The  Analysis  of  Brain,  Especially  with  Regard  to  the 
Content  in  Cholesterol  and  Patty  Acids.  Niko  Masuda 
{Biochem.  Zeitsch.,  1910,  26,  161— 16-t).— The  cholesterol  was  esti- 
mated by  Kamagawa  and  Suto's  method,  and  in  addition,  the  wat«r, 
solid  matter,  total  nitrogen  and  phosphorus,  higher  fatty  acids,  total 
ash,  and  ash  in.soluble  in  water  were  estimated  in  the  cerebrum,  mid- 
brain, and  cerebellum  from  brains  of  man,  ox,  horse,  and  pig.  The 
author  tabulates  his  results.  S.  B.  S. 

The  Constituents  of  the  Tissues  which  are  Concerned 
in  the  Wassermann  Reaction,  Especially  Lecithin  and 
Cholesterol.  Caul  H.  Browning,  .1.  CRUKKsnANK,and  I.  McKenzie 
{/iiochem.  ZeiUch.,  1910,  25,  85— 87  *).— Fresh  ox-liver  was  extracted 
with  ethyl  acetate  at  60°.  The  jmrt  that  separated  on  cooling  was 
■!is.solved  in  ether  and  precipitated  with  acetone,  which  treatment  was 
cpeated  twice.  The  properties  of  the  part  soluble  in  ethyl  acetate 
and  those  of  the  other  fraction  ("  pure  lecithin  ")  were  investigated 

*  and  J.  Paih.  Bact.,  1910,  14,  484—502. 
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with  reference  to  the  following  reactions :  (a)  haemolytic  action, 
(b)  capacity  for  activating  cobra  haemolysis,  (c)  inhibitory  action  on 
the  serum  complement,  and  (d)  the  capacity  to  act  as  antigen  in  the 
Wassermann  reaction.  Amongst  other  results,  it  was  found  that 
alcoholic  lecithin  solution  is  capable  of  dissolving  relatively  large 
amounts  of  cholesterol,  and  that  such  a  solution  is  a  very  efficient 
substitute  for  the  ordinary  tissue  extract  in  Wassermann's  reaction. 

S.  B.  S. 

Investigations  on  Smooth  Muscle  (Dog's  Oesophagus).  II. 
Action  of  Cations.  G.  Fienga.  III.  Replacement  of  Calcium 
in  So-called  Physiological  Fluids.  Giuseppe  Buglia  {Zeitsch.  Biol., 
1910,  54,  230—248,  249— 268).— II.  The  cations  investigated  fall 
into  two  groups :  (1)  those  which  increase  muscular  tonus — potassium, 
calcium,  strontium,  barium,  and  mercury;  (2)  those  which  have  the 
opposite  effect — lithium,  ammonium,  sodium,  magnesium,  manganese, 
cobalt,  nickel,  zinc,  and  cadmium.  There  is  a  difference  of  intensity 
in  the  actions  of  the  various  metals,  in  the  reversibility  of  the  action, 
and  in  the  antagonism  of  members  of  the  two  groups. 

III.  The  replacement  of  the  potassium  in  Kinger's  fluid  by  various 
other  metals  was  investigated,  but  the  only  one  found  to  give  equally 
good  results  was  csesium.  W.  D.  H. 

The  Presence  of  Iron-containing  Lipoids  in  the  Spleen. 
Robert  Bukow  [Biocliem.  Zeitsch.,  1910,  25,  165— 170).— The  chief 
lipoid  isolated  from  human  spleen  was  a  saturated  compound 
containing  1-37%  phosphorus,  0-41%  iron,  and  1-23%  nitrogen 
(N:P  =  2:1).  In  addition,  two  other  iron-containing  unsaturated 
phosphatides  were  obtained,  together  with  jecorin,  lecithin,  and 
cholesterol.     The  author  does  not  give  the  methods  of  preparation. 

S.  B.  S. 

Adrenalectomy  and  Glycosuria.  Hugh  McGuigan  {Amer.  J. 
Physiol.,  1910,  26,  287— 294).— Removal  of  the  adrenals  in  rabbits 
renders  the  production  of  salt  glycosuria  impossible,  while  phloridzin 
glycosuria  occurs  readily.  Removal  of  the  adrenals  in  dogs  makes  the 
production  of  salt  glycosuria  difficult,  but  not  impossible,  and  in  cats 
the  same  operation  does  not  modify  the  production  of  salt  glycosuria. 

W.  D.  H. 

The  Cholesterol  Ester  of  the  Horny  Layer.  P.  G.  Unna  and 
L.  Golodetz  {Biochein.  Zeitsch.,  1910,  25,  425 — 426). — The  authors 
aver  that  Salkowski's  discovery  of  esters  of  palmitic  acid  in  specimens 
from  cases  of  dermatitis  exfoliativa  is  not  definitely  substantiated, 
chiefly  on  the  ground  that  a  lanolin  ointment  might  have  been 
employed  in  the  treatment  of  these  cases,  and  that  the  palmitic  esters 
were  derived  from  this  source,  S.  B.  S. 

The  Cholesterol  Esters  of  the  Horny  Layer.  Ernst 
Salkowski  {Biocliem.  Zeitsch.,  1910,  25,  427 — 428), — A  reply  to  Unna 
and  Golodetz  (preceding  abstract).     The  author  denies  the  possibility 
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of  the  palmitic  ester  having  been  derived  from  lanolin  on  the  ground 
that  the  latter  on  extraction  with  93%  alcohol  never  yields  snow-white 
needles  melting  at  77—78°.  S.  B.  S. 

The  Importance  of  Iron  for  Animal  Oxidations.  Ernst 
Masing  {Zeitsch.  physiol  Chem.,  1910,  QQ,  262— 264).— Whether  cells 
and  cell  nuclei  or  their  nucleoproteins  ^contain  iron  has  been  answered 
differently  by  former  workers.  In  the  present  research,  cells  were  selected 
rich  in  nuclear  material,  and  from  organs  (generative  organs)  where 
oxidation  is  vigorous  ;  care  was  also  taken  to  avoid  contamination  with 
hasmoglobin.  The  sperm  of  the  sea  urchin  and  salmon,  and  the  eggs 
of  the  sea  urchin,  contain  the  merest  traces  of  iron,  in  many  cases  not 
more  than  there  is  in  sea-water ;  it  is  regarded  as  doubtful  whether 
iron  is  really  important  for  oxidative  processes.  "W.  D.  H. 

The  Influence  of  Certain  Toxins  and  Antitoxins  on  the 
Oxidising  and  Reducing  Capacities  of  the  Tissues.  I.  Andrea 
PiTiNi  {Biochem.  Zeilsch.,  1910,  25,  257— 261).— The  action  of 
diphtheria-  and  typhus-toxins  on  the  oxidation  and  reduction  processes 
in  rabbits  was  investigated.  The  oxidation  processes  were  investigated 
by  Nencki's  method,  namely,  by  determining  the  amount  of  phenol 
excreted  after  the  injection  of  benzene  in  the  animals.  The  reduction 
processes  were  investigated  in  both  the  alcoholic  and  aqueous  extracts 
of  the  muscular  tissue  by  the  method  of  Helier  and  Richet.  Both 
typhus-  and  diphtheria-toxins  were  found  to  increase  the  reduction 
capacity,  and  diminish  the  oxidising  capacity  of  the  tissues. 

S.  B.  S. 

Glycolytic  Process  with  Reference  to  the  Work  of  Stoklasa, 
Oppenheimer,  and  Rosenberg.  J.  De  Meyer  (Zw^r.  Physiol.,  1910, 
23,  965 — 974). — Mainly  polemical.  The  views  advanced  may  be 
summarised  as  follows  :  The  glycolytic  power  of  the  tissues  is  not 
proved  to  be  due  to  an  enzyme  secreted  by  the  tissue  cells,  but  is 
probably  the  I'esult  of  the  action  of  an  enzyme  in  the  blood  on  these 
tissues.  he  pancreas  does  not  form  a  glycolytic  enzyme,  but  the 
favourable  action  of  pancreatic  extracts  on  the  glycolysis  produced  by 
blood  is  due  to  the  presence  of  an  amboceptor  or  activator  in  the 
pancreatic  extracts.  W.  D.  H. 

The  Amount  of  Choline  in  Animal  Tissues.  Tosaku 
KiNosHiTA  {P/lugei''8  Archiv,   1910,  132,  607— 631).— The  delicacy  of 

iie  various  tests  which  have  been  proposed  for  choline  are  compared. 
I'or  quantitative  purposes,  Lohmann's  method  of  preparing  it  from  the 
ti.-sRues  was  employed ;  it  is  then  weighed  as  the  gold  compound, 
various  precautions  to  prevent  loss  being  described.  The  intestine, 
pancreas,  spleen,  muscle,  liver,  kidney,  and  lung  all  contain  choline  in 

mounts  varying  from  00 1  to  0  03%.  W.  D.  H. 

Adenase  and  its  Relationship  to  the  Origin  of  Hypoxan 
thine  in  the  Organism.  Carl  Vootlin  and  Walter  Jones  {Zeitsch. 
physiol.  Chem.,  1910,   66,   250— 256).— It  ia   pointed   out   that   the 
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existence  of  hypoxanthine  in  a  tissue  is  not  a  necessary  proof  of  the 
existence  of  adenase,  an  enzyme  which  converts  adenine  into  hypo- 
xanthine. There  are  cases,  for  instance,  dog's  muscle,  where  adenase  is 
absent  and  hypoxanthine  present.  The  importance  of  the  purine 
enzymes  seems  to  have  been  exaggerated  ;  at  any  rate,  the  following 
facts  point  to  the  existence  of  other  factors  as  well :  1 .  The  organs  of 
the  rat  show  no  purine  enzymes  ;  nevertheless  rat's  urine  contains  uric 
acid.  2.  The  organs  of  the  ape  contain  such  enzymes,  but  the  urine 
contains  little  or  no  uric  acid.  3.  Ascoli's  work  on  the  physiological 
synthesis  of  uric  acid  shows  that  this  may  occur  when  neither  a  purine 
ring  nor  a  purine  enzyme  is  present.  W.  D.  H. 

A  New  Mode  of  Formation  of  /8-Hydroxybutyric  Acid  in  the 
Animal  Organism.  Henry  D.  Dakin  {Journ.  Amer.  Medical 
Association,  1910,  54,  1441). — The  author  finds  that  acetoacetic  acid 
is  reduced  to  yS-hydroxybutyric  acid  in  the  animal  organism.  In 
experiments  in  which  a  quantity  of  about  10  grams  of  acetoacetic  acid 
in  the  form  of  its  sodium  salt  (8%  solution)  was  injected  intravenously 
into  cats  and  small  dogs  in  the  course  of  four  to  six  hours,  the  urine 
secreted  during  this  period  was  found  to  contain  more  than  1  gram  of 
Z-y8-hydroxybutyric  acid. 

^-Hydroxy butyric  acid  and  acetoacetic  acid  are  thus  mutually  inter- 
convertible in  the  animal  organism  according  to  whether  oxidation 
or  reduction  takes  place.  Since  /3-hydroxybutyric  acid  when  present  in 
the  urine  of  diabetics  is  almost  invariably  accompanied  by  acetoacetic 
acid,  it  is  possible  that  some  part  of  the  former  acid  may  be  derived 
by  the  reduction  of  acetoacetic  acid.  W.  D.  H. 

Origin  of  the  Brown  Pigment  in  the  Integument  of  the 
Larva  of  Tenebrio  molitor.  Ross  A.  Gortnek  {J.  Biol.  Chem., 
1910,  7,  365 — 370). — The  process  of  coloration  in  the  larva  is  due  to 
the  interaction  of  an  oxydase  and  a  chromogen ;  it  proceeds  in  the 
absence  of  life.  It  can  be  inhibited  by  carbon  dioxide  and  by 
nitrogen,  but  proceeds  again  when  oxygen  is  admitted  and  the 
inhibitor  removed.  The  chromogen  resembles  tyrosine  in  being  not 
precipitable  by  phosphotungstic  acid.  In  the  pupa  stage,  the  chromo- 
gen is  absent,  but  tyrosinase  is  present  both  in  the  pupa  and  the 
beetle.  A  phenolic  substance  is  present  in  the  larva,  as  also  are 
substances  capable  of  uniting  with  diazo-compounds  to  form  azo-dyes. 

W.  D.  H. 

Chemistry  of  Acute  Palls  in  Weight.  Relationships  between 
Water  and  Salts  in  the  Organism.  Ludwig  Tobler  {Arch.  exp. 
Path.  Pharm.,  1910,  62,  431 — 463). — Acute  loss  of  body-weight  was 
produced  in  dogs  by  the  administration  of  large  doses  of  magnesium 
sulphate,  and  death  ensues  in  a  few  days  when  the  body  has  lost  from 
25  to  30%  of  its  weight.  The  skin  and  muscles  lose  most  weight,  65% 
of  the  total,  and  half  of  this  is  due  to  loss  of  water.  These  parts, 
however,  contain  after  death  65  to  75%  of  water,  the  normal  figure 
being  55%.  The  different  mineral  constituents  are  lost  in  varying 
proportions,  the  greatest  loss  next  to  water  falling  on  the»"chlorine 
and  potassium.  Similar  conditions  obtain  after  great  loss  of  water 
by  the  skin.  W.  D.  H. 
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Biological  Differentiation  of  Milk  and  Milk  Proteins.  Fritz 
KoLLMEYER  {ZeitscL  BioI.,  1910,  54,  64 — 90). — The  capacity  to  unite 
with  complement  renders  it  possible  to  differentiate  milks  biologically ; 
the  action  is  specific,  and  each  protein  (caseinogen  and  the  albumin- 
globulin  complex)  has  its  own  special  action.  Milk  can  by  this  means 
be  distinguished  from  serum.  In  addition  to  the  specific  milk  proteins, 
proteins  are  present  in  the  milk  identical  with  those  in  the  blood,  and 
such  proteins  are  more  abundant  in  colostrum  than  in  fully  formed 
milk.  Milk  which  has  been  boiled  can  also  be  used  for  the  preparation 
of  an  anti- serum  which  reacts  with  boiled  and  raw  milk.  The  union 
with  complement  of  milk  antisera,  and  the  action  of  the  antigens  does 
not  appear  to  be  dependent  on  the  calcium  present.  W.  D.  H. 

Comparative  Investigation  on  the  Composition  of  Case- 
inogen from  Human  and  Cow's  Milk.  Emil  Abderhalden  and 
Leo  Lakgsteix  {Zeitsch,  physiol.  Cheni.,  1910,  66,  8 — 12). — So  far  as 
total  hydrolysis  is  concerned,  the  yield  of  individual  amino-acids 
indicates  no  difference  in  the  composition  of  the  caseinogen  of  cow's  and 
human  milk.  W.  D.  H. 

Comparison  between  the  Mode  of  Action  of  Certain 
Retarding  Salts  and  the  Proteins  of  Milk  Coagulable  by- 
Heat  on  the  Coagulation  by  Rennets  of  Boiled  Milk.  C. 
Gerber  {Compt.  rend.,  1910,  160,  1357 — 1360.  Compare  this  vol.,  ii, 
527). — An  account  of  further  experiments  in  support  of  the  theory 
previously  advanced,  that  those  substances  which  protect  fresh  milk 
from  coagulation  by  ferments  which  act  on  boiled  milk  do  so  by 
combining  with  the  casein,  and  are  not  strictly  speaking  anti-ferments. 
Boiled  milk  containing  small  quantitiesof  saltsof  copper,  .silver,  mercury, 
gold,  or  metals  of  the  platinum  group  behaves  towards  ferments 
precisely  as  fresh  milk  in  the  absence  of  these  substances.  The 
protective  influence  of  these  salts  closely  resembles  that  exerted  by 
those  proteins  of  fresh  milk  which  are  rendered  insoluble  by  the  action 
of  heat.  W.  O.  W. 

Ferments  of  Milk  and  their  Origin.  Juuus  Wohlgemuth  and 
Michael  Strich  {Sitzungsher.  K.  Akad.  Wiss.  Berlin,  1910,  520 — 524). 
— It  is  known  that  the  milk  of  most  animals  contains  carbohydrate- 
and  fat-splitting  ferments,  and  also  an  oxydase,  reductase,  and  catalase. 
A  proteoclastic  enzyme  has  so  far  not  been  found.  The  casease  of 
Duclaux,  which  possesses  the  property  of  dissolving  the  casein  coagulum 
formed  by  rennet,  is  not  normally  present  in  fresh  milk,  but  is  the 
product  of  the  growth  of  a  definite  organism.  The  galactase  of  Babcock 
and  Rus.sell  (compare  Abstr.,  1900,  i,  712)  has  similar  origin.  The 
statement  of  Spolverini  that  milk  contains  pepsin  and  trypsin,  and  the 
researches  of  Moro  are  similarly  discredited.  The  authors  succeeded 
in  demonstrating  the  presence  of  a  glycyl-tryptophan-splitting 
ferment  in  human  milk,  and  in  the  milk  of  the  rabbit,  cow,  goat,  and 
i;uinea-pig.  It  was  found  most  abundantly  in  the  first  two^instances. 
The  ferment  is  killed  in  fifteen  minutes  at  65 — 70^,  hut  withstands 
,  t'ptic  digestion.     The  role  of  this  enzyme  in  the  economy  of  infantile 
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nutrition  is  at  present  open  to  question.  The  possibility  of  accurate 
quantitative  estimation  of  diastase  in  these  liquids  led  the  authors  to 
endeavour  to  discover  the  origin  of  these  milk  ferments  by  the  exam- 
ination of  the  diastatic  content  of  the  blood,  urine,  and  milk  of  various 
animals.  Guinea-pigs  have  more  diastase  in  their  blood  than  dogs,  dogs 
more  than  rabbits.^  The  diastatic  content  of  the  milks  of  these  animals 
is,  however,  in  the  reverse  order.  From  one  woman,  milk,  blood,  and 
urine  were  obtained.  The  diastatic  contents  of  these  liquids  were  of 
the  order  200  : 1 : 1  during  the  earlier  period  of  lactation,  and  at  a  later 
period  a  comparison  of  milk  and  blood  gave  the  value  of  diastatic 
activity  10:1.  Colostrum  contains  even  more  diastase  than  milk 
during  earlier  lactation.  Cow's  and  goat's  milk  contains  no  diastase, 
although  the  blood  of  these  animals  has  the  same  diastatic  content  as 
that  of  woman.  The  conclusion  is  drawn  that  the  mammary  glands  of 
some  animals  have  special  capacity  for  secretion  and  excretion  of  blood- 
diastase,  although  most  of  the  milk  diastase,  where  it  occurs,  is  elaborated 
in  these  glands.  It  is  suggested  that  these  glands  are  the  seat  of 
formation  of  the  other  enzymes  present  in  milk.  That  blood  diastase 
can  pass  into  milk  was  shown  by  direct  experiment.  In  three  instances 
it  was  demonstrated  that  ligaturing  the  pancreatic  duct  of  a  bitch  in 
early  lactation  produced  a  great  increase  of  diastase  in  the  blood,  urine, 
and  milk.  The  increase  in  the  blood  was  much  greater  than  that  in 
milk.  The  diastatic  content  of  the  milk  and  of  the  blood  returned  to 
normal  simultaneously.  G.  S.  W. 

Accidental  Presence  of  Thiocyanates  in  Milk  and  their 
Origin.  E.  D.  Stcecklin  and  Crochetelle  {Compt.  rend.,  1910,  150, 
1530 — 1531). — -Samples  of  milk  showing  a  rose-red  coloration  were 
found  to  contain  thiocyanates.  The  presence  of  these  substances  was 
traced  to  the  occurrence  of  mustard  oil  (from  Grud/erae)  in  cattle- 
cakes  on  which  the  cows  had  been  fed.  W.  O.  W. 

The  Fate  of  the  Intermediate  Uric  Acid  in  Hunxan  Meta- 
bolism, and  the  Allantoin  Content  of  Human  Urine ;  the 
Recognition  and  Stability  of  Allantoin.  Wilhelm  Wiechowski 
{Biochem.  Zeitsch.,  1910,  25,  431—459.  Compare  Abstr.,  1907,  ii, 
284). — In  dogs,  nvicleic  acid  given  by  the  mouth  is  converted,  almost 
quantitatively,  into  allantoin.  Eabbits  yield  only  40 — 50%  of  the 
nitrogen  of  nucleic  acid  in  this  form.  Normal  human  urine  may 
contain  from  5 — 50%  of  the  ingested  purine  nitrogen  as  uric  acid. 
Given  subcutaneously,  uric  acid  appears  as  allantoin  for  the  most  part 
in  the  case  of  the  dog  and  rabbit,  whilst  in  the  human  being  about  90% 
is  excreted  unaltered,  a  small  fraction  not  being  recovered.  The 
author,  disagreeing  with  Hchittenhelm  and  others,  asserts  that  allantoin, 
as  in  other  mammals,  is  produced  in  the  purine  metabolism  of  the 
human  being,  but  in  so  small  an  amount  that  uric  acid  must  be 
regarded  as  the  main  channel  of  excretion  of  purine  nitrogen.  In 
the  method  employed,  the  urine  is  put  through  a  lengthy  series  of 
precipitation  processes  in  which  phosphotungstic  acid  and  mercury, 
lead,  and  silver  salts  are  employed.  Finally,  the  free  allantoin  is 
recrystallised  from  hot  water  and  weighed.  A  critical  examination 
^of  the  method  and  its  sug^qated  modifi.catipijB  is  given. 
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Pure  allantoin  undergoes  slight  decomposition  when  boiled  in  solution 
in  distilled  water.  In  a  similar  manner  to  uric  acid,  it  yields  oxalic 
acid  on  shaking  with  alkali  hydroxides.  It  reduces  solutions  of  certain 
metallic  salts,  yields  glyoxalic  acid  on  oxidation,  and  may  be  used 
instead  of  that  acid  in  the  Adamkiewicz's  reaction.  G.  S.  W. 

Chylous  and  Pseudochylous  Ascites.  R.  L.  Mackenzie  "Wallis 
and  H.  A.  Scholberg  (Quar.  J.  Med.,  1910,  3,  301— 312).— The  milky 
appeai-ance  of  a  pseudochylous  ascitic  fluid  is  due  to  a  lecithin- 
globulin  complex  which  is  held  in  suspension  by  the  inorganic  salts 
present ;  removal  of  the  latter  by  dialysis  precipitates  the  complex,  and 
the  opalescence  disappears.  The  milky  appearance  is  not  due  to  free 
fat,  lipoids,  or  mucinoid  material.  W.  D.  H. 

The  Etiology  of  Beri-Beri.  S.  Kajiuba  and  Otto  Rosexheim 
{J.  Hygiene,  1910,  10,  49 — 55). — Beneficial  results  have  been  achieved 
in  Japan  by  merely  replacing  a  certain  percentage  of  rice  by  other 
nitrogenous  foodstuffs  (meat  or  barley) ;  this  is  strongly  in  favour 
of  the  view  that  the  disease  beri-beri  is  not  produced  by  a  specific 
poison  in  rice,  but  by  the  unphysiological  nature  of  a  rice  diet. 
Rice  is  poor  in  calcium  and  phosphorus ;  its  nitrogen  percentage 
is  not  markedly  lower  than  that  of  barley.  The  beneficial  results 
of  ibarley  might  therefore  be  due  to  the  nature  of  its  proteins. 
The  gliadins  or  alcohol  soluble  proteins  in  barley  are  represented  by 
hordein,  and  they  are  absent  in  rice,  and,  possibly,  this  absence  will 
explain  the  non-efficiency  of  a  rice  diet.  On  this  hypothesis,  experi- 
ments on  fowls  were  undertaken  with  white  or  peeled  rice  from  Japan. 
A  simple  diet  of  this  rice  causes  in  these  birds  a  fatal  disease  identical 
with,  or  very  similar  to,  beri-beri,  independently  of  influences  of 
climate  or  locality  ;  the  addition  of  hordein  in  the  quantities  used,  or 
of  large  quantities  of  calcium  carbonate  or  phosphate,  did  not,  how- 
ever, prevent  the  disease.  W.  D.  H. 

Biochemistry  of  Growth.  I.  The  Total  Nitrogen  Meta- 
bolism of  Rats  Bearing  Malignant  New  Growths.  II, 
Distribution  of  Nitrogenous  Substances  in  Tumour  and 
Somatic  Tissues.  Wilhelm  Ckamer  and  Harold  Pringle  {Proc. 
Roy.  Soc.,  1910,  B,  82,  307—315,  315— 3-20).— Less  nitrogen  is 
necessary  to  build  up  tumour  tissue  than  the  same  weight  of  somatic 
tissue.  Animals  with  tumours  maintain  a  positive  nitrogen  balance, 
and  the  nitrogen  retention  increases  with  the  size  of  the  tumour. 
The  tumour  cells  have  no  special  affinity  for  nutritive  material,  nor 
do  they  proliferate  at  the  expense  of  the  other  tissues ;  their  'nitro- 
genous material  is  derived  from  a  sparing  action  on  protein  meta- 
bolism. No  evidence  of  a  toxin  was  found.  Weight  for  weight 
cancer  cells  contain  only  about  three-quarters  of  the  protein  in 
ordinary  tissue  cell;*,  so  that  a  large  mass  of  tumour  is  built  from  a 
comparatively  small  weight  of  protein  food  ;  the  abiuretic  products, 
however,  are  slightly  more  abundant  in  cancer  than  in  normal  cells. 
Foetal  tissues  and  probably  other  rapidly  growing  tissues  harve  also  a 
relatively  low  nitrogen  percentage.  W.  D.  H. 
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Peptolytic  Enzymes  in  Cancer  and  other  Tumours.  III. 
Emil  Abderhaldkn  and  Florentin  Medigreceanu.  IV.  E.  Abder- 
HALDEN  and  LuDWiG  PiNCUSSOHN  {Zeitsch.  physiol.  Chem.,  1910,  66, 
265—276,  277— 283).— III.  The  various  tumours  of  rats  and  mice 
investigated  always  contain  peptolytic  enzymes,  but  with  one  exception 
no  difference  between  these  and  those  of  normal  liver  cells  were 
noted.  In  some  cases,  the  tissue  juice  of  ulcerated  tumours  acted 
more  vigorously  than  that  of  non-ulcerated  tumours.  The  exception 
just  alluded  to  is  that  the  juice  of  all  the  mouse  tumours  and  most 
of  -those  from  rats  produces  cleavage  of  silk-peptone,  whereas  that  of 
normal  tissue  does  not.  The  serum  of  normal  rats  cleaves  glycyl-Z- 
tyrosine  and  c^Meucyl-glycine ;  that  of  mice  cleaves  the  first-named 
dipeptide ;  the  second  was  not  investigated.  It  is  probable  that  the 
serum  of  dogs  (which  normally  contains  no  peptolytic  enzymes)  with 
tumours  contains  such  enzymes. 

IV.  The  difference  just  noted  in  animal  tumours  holds  also  for 
those  in  man,  and  may  be  of  diagnostic  value.  W.  D.  H. 

Effect  of  Electric  Bath  Treatment  of  the  Insane  on  the 
Urinary  Creatinine.  R.  L.  Mackenzie  Wallis  and  Edwin 
GooDALL  {J.  Mental  Sci.,  April,  1910). — Thfi  excretion  of  creatinine 
in  the  insane  is  usually  low  ;  it  is  not  influenced  by  ordinary  warm 
baths,  but  electric  baths  using  j^the  sinusoidal  current  slightly  increase 
it,  possibly  by  the  effect  on  the  muscles.  W.  D.  H. 

Choline  in  Pathological  Cerebro-spinal  Fluid.  Max 
Kauffmann  {Zeitsch.  physiol.  Chem.,  1910,  66,  343— 344).— The 
present  tests  for  choline  are  not  regarded  as  satisfactory,  but  the 
base  which  has  been  described  as  such  in  normal  and  pathological 
cerebro-spinal  fluid  is  "  certainly  not  choline."  What  it  is  is  left 
uncertain,  as  the  author  had  the  misfortune  to  lose  the  greater  part  of 
the  substance  he  had  collected  from  six  and  a-half  litres  of  fluid. 

W.  D.  H. 

The  Non-coagulable  Nitrogen  of  Sera  of  Normal,  Syphylitic, 
aild  Tumour  Cases.  M.  Takemura  {Biochem.  Zeitsch.,  1910,  25, 
505 — 507). — An  investigation  of  the  "  non-coagulable  nitrogen  "  of 
certain  normal  and  pathological  sera  before  and  after  autolysis  at  55°. 
The  "total  nitrogen"  of  serum  from  patients  with  tumours  is  not 
greater  than  in  normal  cases.  Befoi-e  autolysis,  there  is  more 
coagulable  nitrogen  than  the  normal  in  carcinoma  cases.  After 
autolysis,  the  sera  of  carcinoma  cases  again  gave  higher  "  non- 
coagulable  nitrogen  "  values  than  the  normal  and  sarcoma  cases ;  in 
three  syphylitic  cases  having  a  positive  Wassermann  reaction,  the 
sera  had  normal  values  ;  in  three  cases  of  paralysis  were  found  still 
more  non-coagulable  nitrogen  than  in  the  cancerous  patients. 

G.  S.  W. 

Phosphorus-content  of  Sera  in  Normal,  Syphylitic,  and 
Carcinoma  Cases.  M.  Takemura  {Biocliem.  Zeitsch.,  1910,  26, 
508 — 509). — Small  differences  were  observed  between  the  values  for 
the  total  phosphorus-content  of  the  sera  examined.     Those  giving  a 
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positive  Wassermann's  reaction  for  syphylis  contained  more  phosphorus 
than  normal.     The  sera  of  carcinoma  patients  gave  similar  results. 

G.  S.  \V. 

Behaviour  of  Elementary  Sulphur  in  the  Animal  Organism. 
AiiTCE  KoxscHEGG  {Arch.  exj).  Path.  Pharm.,  1910,  62,  502—517).— 
Administration  of  sulphur  to  dogs  produces  a  rise  in  the  total 
.sulphates  and  the  "neutral  sulphur"  of  the  urine,  as  previous 
observers  have  stated.  There  is  also  a  marked  increase  in  the  ethereal 
sulphates,  due  almost  exclusively  to  increase  in  the  phenolsulphuric 
acid  ;  the  indoxyl  sulphate  hardly  alters  at  all.  The  urinary  nitrogen 
is  unaltered.  The  drug  almost  always  produces  diarrhoea,  and  the 
sulphates  of  the  fseces  are  increased.  W.  D.  H. 

The  Formation  of  Ethereal  Sulphates  from  Thiocarb- 
amide.  Niro  Masuda  [Zeitsch.  physiol.  Chem.,  1910,  67,  28 — 3-4). — 
Thiocarbamide  given  subcutaneously  in  rabbits  increases  the  "  neutral 
sulphur  "  of  the  urine  markedly ;  it  is  also  in  part  found  as  such,  and 
part  as  ethereal  sulphate.  Increase  in  the  latter  is  therefore  not 
primarily  due  to  administration  of  phenol,  as  some  have  supposed. 

W.  D.  H. 

The  Composition  of  Blood,  Urinary  Excretion,  and  Lymph 
Formation  after  the  Intravenous  Injection  of  Solutions  of 
Colloids  alone  and  in  Conjunction  with  Crystalloids.  Akgelo 
PuGLiESE  (Zeitsch.  Biol.,  1910,  64,  100 — 152^. — The  diuretic  action  of 
hypertonic  solutions  of  sodium  chloride  shows  very  small  changes 
whether  the  salt  is  injected  into  the  blood  alone  or  in  combination 
with  gelatin  and  gum  arable,  but  the  excretion  of  the  salt  occupies 
a  longer  time..  The  solids  of  the  blood  undergo  a  diminution  if  the 
5-alt  solution  is  hypertonic  or  hypotonic  and  mixed  with  the  colloid  ; 
in  the  former  case,  the  osmotic  pressure  is  raised,  and  in  the  latter 
it  falls  :  this  outlasts  the  diuretic  effect.  If  the  salt  alone  is  injected, 
lie  blood  is  at  first  diluted,  but  soon  it  becomes  more  concentrated. 
1  he  crystalloid  and  colloid  mixture  also  causes  a  great  increase  in  the 
lymph  flow,  and  the  osmotic  pressure  and  chloride  concentration  of 
the  lymph  are  raised.  W.  D.  H. 

Decomposition  of  Chloroform  in  the  Organism.  Maurice 
NiCLOLx  {Comjtt.  rend.,  1910,  150,  1260 — 1263).— From  experiments 
on  dogs,  in  which  the  animals  were  placed  in  a  globe  and  treated  with 
air  containing  a  known  proportion  of  chloroform  vapour,  the  total 
amount  of  chloroform  eliminated  also  being  determined,  the  author 
arrives  at  the  conclusion  that  during  anaesthesia  and  the  period 
of  recovery  about  50%  of  the  chloroform  tixed  by  the  blood  and  tissues 
undergoes  decomposition.  Experiments  in  which  anoesthasia  was 
effected  by  ingestion  of  chloroform  water  led  to  the  same  result. 

VV.  O.  W. 

The  Behaviour  of  Furylpropionic  Acid  in  the  Animal  Body. 
rAKAOKi    Sasaki    {Bioc/iem.    Zeitsch.,    1910,  25,    272— 283).— After 
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administration  of  furyl propionic  acid  to  a  dog,  f urylacryluric  acid  was 
the  main  product  recovered  in  the  urine,  the  quantity  obtained  being 
equivalent  to  2 1 "5%  of  the  furylpropionic  acid  administered.  About 
18-5%  was  recovered  as  pyromycuric  acid,  so  that  about  40%  of  the 
furylpropionic  acid  administered  escaped  destruction.  The  author 
gives  synthetical  methods  for  preparing  the  various  substances  in 
question.  Pyromycuric  acid  (m.  p.  165°)  was  obtained  by  the  action 
of  pyromucyl  chloride  on  glycine.  Furylacryluric  acid  (m.  p.  218 — 219°) 
was  obtained  by  the  action  of  furylacryl  chloride  (m.  p.  34°)  on 
glycine,  and  furylpropionyluric  acid  (m.  p.  118°)  by  the  reduction  by 
sodium  amalgam  of  furylacryluric  acid.  S.  B.  S. 

Pharmacological  Action  of  Harmaline.  James  A.  Gunn 
{Trans.  Roy.  Soc.  Edin.,  1910,  47,  II,  245— 272).— Harmaline 
resembles  quinine  in  being  relatively  much  more  toxic  to  mammals 
than  to  frogs.  In  the  cases  of  the  guinea-pig,  rabbit,  and  cat,  doses 
exceeding  about  0"1  gram  per  kilogram  were  fatal,  whilst  for  frogs 
the  minimum  lethal  dose  is  0*25  gram  per  kilogram.  The  pharmaco- 
logical action  of  the  substance  also  resembles  quinine,  in  that  it  is  of  a 
non-selective  type ;  it  affects  specialised  tissues,  such  as  voluntary 
muscle  and  the  muscle  of  the  heart,  blood  vessels,  and  uterus,  and  the 
cells  of  the  central  nervous  system,  whilst  its  action  on  less  highly 
differentiated  cells  (protozoa,  ciliated  epithelium)  has  already  been 
observed.  In  frogs,  lethal  doses  rapidly  produce  paralysis  of  respira- 
tion, and  in  mammals,  arrest  of  respiration  due  to  paralysis  of  the 
respiratory  centre  is  the  chief  cause  of  death  from  harmaline  poisoning. 

E.  V.  S. 

The  Behaviour  of  Mono-palmityl -^tyrosine,  Distearyl- ^-tyro- 
sine, and  p-Aminotyrosine  in  the  Organism  of  an  Alcap- 
tonuric  Person.  Emil  Abderhalden  and  Rudolf  Massini  {Zeitsch. 
physiol.  Chem.,  1910,  66,  140 — 144). — The  question  whether  the 
compounds  of  fatty  acids  and  aromatic  amino-acids  can  be  broken  up 
by  the  body  cells  was  investigated  by  giving  them  to  an  alcaptonuric 
patient ;  in  spite  of  a  deleterious  effect  which  they  exert  on  meta- 
bolism, the  question  is  answered  in  the  affirmative,  for  the  homo- 
gentisic  acid  which  originates  from  tyrosine  was  increased  in  the 
urine. 

A  similar  result  as  judged  by  an  increase  in  the  reducing  power  of 
the  urine  followed  the  administration  of  ^-aminotyrosine. 

W.  D.  H. 

Pharmacological  Properties  of  Picric  Acid.  Francesco 
MoTOLESE  {Arch.  Farm,  sperim.  Sci.,  1910,  9,  Reprint,  47  pp.). — With 
both  leucocytes  and  infusoria,  picric  acid  in  the  concentration  1  :  2000 
coagulates  the  protein  matter,  and  thus  exerts  an  immediate  fixing 
action.  At  the  concentration  1  :  10,000,  the  acid  does  not  injure  the 
vitality  of  the  infusoria,  on  which  it  exerts  a  marked  negative  chemo- 
tactic  action ;  with  the  leucocytes,  the  vital  manifestations  are 
depressed  and  death  ultimately  caused,  owing  to  the  solution  of  the 
protoplasm,  the  same  action  being  produced,  although  more  slowly,  at 
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the  concentration  1  :  20,000.  In  the  proportion  1  in  30,000,  the  acid 
is  inactive  towards  the  leucocytes.  Picric  acid  has  an  astringent 
action  superior  to  that  of  zinc  sulphate,  alum,  or  lead  acetate,  and 
almost  equal  to  that  of  basic  lead  acetate.  The  acid  is  possessed  of 
considerable  diffusivity,  owing  to  the  fact  that  it  is  an  electrolyte. 
The  permeability  of  the  cornea  to  picric  acid  is  very  slight,  and  less 
than  that  of  the  conjunctiva.  T.  H.  P. 

Pharmacological  Action  of  Protocatechyltropeine.  Charles 
R.  Marshall  {Trans.  Roy.  Soc.  Edin.,  1910,  47,  II,  273—285. 
Compare  Jowett  and  Hann,  Trans.,  1906,  89,  364). — From  experi- 
ments on  anaesthetised  rabbits  and  cats,  and  on  frogs,  the  author  finds 
that  protocatechyltropeine  when  subcutaneously  administered  paralyses 
the  vagal  endings  in  the  heart,  but  is  much  less  powerful  than  atropine 
or  even  homatropine.  In  certain  doses,  it  paralyses  the  respiration 
temporarily  ;  this  action  is  due  to  paralysis  of  the  respiratory  centre, 
and  not  to  a  peripheral  action.  A  gradual  fall  of  blood  pressure 
usually  occurs,  but  this  does  not  seem  to  be  connected  with  the  action 
on  the  respiration.  In  cats,  a  rise  of  blood  pressure  is  sometimes 
observed,  owing  to  the  paralysis  of  the  vagal  endings.  It  was  not 
found  possible  to  show  any  separate  pharmacological  actions  of  the 
two  groupings  in  the  compounds.  R.  Y.  S. 

The  Behaviour  of  Phloridzin  after  Extirpation  of  the 
Kidneys.  Karl  Glaessner  and  Ernst  P.  Pick  {PJluger's  Archiv 
1910,  133,  82 — 86). — Polemical  against  Leschke  (this  vol.,  ii,  530). 
Tiio  authors  considers  that  his  work,  so  far  from  contradicting, 
confirms  their  own.  W.  D.  H. 

Strophanthus  sarmentosus ;  its  Pharmacological  Action 
and  its  Use  as  an  Arrow  Poison.  Sir  Thomas  R.  Eraser  and 
Alister  T.  Mackenzie  [Trans.  Roy.  Soc.  Edin.,  1910,  47,  II, 
341 — 410). — The  alcoholic  extract  of  the  mature  seeds  of  this  plant 
contain  a  substance  having  the  properties  of  a  glucoside.  On  adding 
concentrated  sulphuric  acid  to  the  dry  extract,  a  brown  colour, 
becoming  violet,  is  developed.  The  pharmacological  action  of  the 
extract  is  very  similar  to  that  of  S.  hispidus  (compare  Abstr.,  1890, 
262),  the  chief  features  of  its  action  being  the  effects  on  the  heart  and 
skeletal  muscles.  Certain  arrow  poisons  used  in  Nigeria,  and  said  to 
be  prepared  from  this  plant,  were  found  to  behave  physiologically  in 
the  same  way  as  the  alcoholic  extract,  so  that  in  all  probability  they 
are  obtained  from  that  source.  R.  V.  S. 

Pharmacological  Action  of  Tutu,  the  Toot  Plant  of  New 
Zealand.  Charles  R.  Marshall  (Trans.  Roy.  Soc.  Edin.,  1910, 
47,  II,  287 — 316). — The  author  has  arrived  at  conclusions  in  agree- 
ment with  those  of  Eitchett  and  Malcolm  (Abstr.,  1909,  ii,  919)  in 
respect  of  the  experiments  common  to  both  investigations.  The 
epileptiform  convulsions  caused  by  tutin  are  mainly  of  cortical  and 
pontine  origin,  and  the  convulsions  arising  in  the  pons  are  very 
susceptible  to  anaesthetics.     In  rabbits,  all  doses    which   produce  an 
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obvious  action  cause  a  fall  of  body  temperature.  When  heated  on  the 
water-bath  for  three  hours  with  a  1%  solution  of  hydrochloric  acid,  or 
when  raised  to  boiling  temperature  with  1%  sodium  hydroxide  or 
0"05%  calcium  hydroxide,  tutin  is  decomposed,  and  the  decomposition 
products  have  no  physiological  action.  Coriamyrtin,  which  is  obtained 
from  another  species  of  Coriara  (C.  myrli folia),  is  a  more  powerful 
convulsant  than  tutin,  and  it  is  more  rapid  and  transient  in  its 
action.  R.  V.  S. 

Influence  of  Dietary  Conditions  on  Physiological  Resist- 
ance. Nellis  B.  Foster  {J.  Biol.  Chem.,  1910,  7,  379—419).— 
Some  dogs  were  fed  liberally,  others  scantily,  on  protein  in  order  to 
test  their  relative  resistance  towards  abrin  and  ricin  poisoning.  The 
total  number  of  experiments  is  too  small  to  exclude  other  factors,  such 
as  breed,  idiosyncrasy,  etc.,  for  whether  they  succumbed  or  survived 
was  not  related  at  all  to  their  diet.  W.  D.  H. 

The  Toxicity  of  Atoxyl.  K.  Muto  {Arch.  exp.  Path.  Pharm., 
1910,  62,  494 — 501). — The  lethal  dose  for  a  mouse  weighing  10  grams 
is  0'003 — O'OOS  gram  ;  for  a  frog  weighing  15  grams,  about  0'005,  and 
for  rabbits  about  0'2 — 0  3  gram  per  kilo,  of  body- weight.  In  dogs  the 
most  marked  post-mortem  signs  are  congestion  and  haemorrhages  in 
kidney,  intestine,  and  heart.  Estimations  of  the  amount  of  the  drug 
which  passes  into  the  urine  in  rabbits  are  given.  W.  D.  H. 

Biochemical  and  Therapeutical  Studies  on  Trypanosomiasis. 
Anton  Breinl  and  Maximilian  Nierenstein  (Ann.  Trop.  Med.  and 
Parasit,  1909,  3,  395 — 420). — The  following  conclusions  were  drawn 
as  to  the  action  of  atoxyl :  (a)  after  injection,  a  comparatively  small 
amount  combines  through  the  aminogroup  with  serum  proteins  and 
forms  "  atoxyl-serum "  ;  the  greater  part  is  secreted  in  the  urine 
partly  unchanged  as  ^>aminophenylarsinic  acid,  partly  oxidised 
in  the  form  of  ^-hydroxyphenylarsinic  acid  and  as  hydroxycarbamino- 
phenylarsinic  acid,  and  parj;ly  as  free  inorganic  arsenic ;  (b)  from 
atoxyl-serum,  arsenic  is  set  free  through  an  oxidation  process  caused 
by  the  oxidative  ferments  present,  and  probably  also  by  trypanosomes, 
whereby  the  aromatic  nucleus  is  destroyed  ;  (c)  at  the  same  time 
reduction  takes  place  in  the  intestines,  whereby  atoxyl  is  reduced  to 
aniline  and  arsenious  acid ;  (d)  the  arsenic  which  is  formed  by 
oxidation  acts  in  the  nascent  state  on  the  trypanosomes. 

The  authors  have  investigated  the  trypanocidal  action  of  a  large 
number  of  other  arsenic  compounds  and  dyes  on  various  animals,  but 
without  finding  any  with  distinctly  marked  action.  The  substances 
investigated  include  acetylated  atoxyl,  salicylyl-atoxyl,  formyl-atoxyl, 
sodium-jo-hydroxyphenylarsinate,  disodium  azobenzene-4-arsinate,  tetra- 
sodium  phenazine-4-arsinate,  sodium  di-jo-aminophenylarsinate,  sodium 
4-acetylamino-3-methylphenylarsinate,  and  various  derivatives  of  the 
same,  and  certain  antimony  compounds. 

The  authors  give  a  resume  of  various  investigations  on  the 
resistance  to  atoxyl  acquired  by  trypanosomes,  and  conclude  that 
the  immunity  is  often  acquired  against  the  "  atoxyl-serum,"  and  the 
resistance  only  holds   good   in    the  animal  in  which    it  is  acquired. 
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They  also  give  results  of  experiments  on  the  time  required  for 
destruction  of  the  trypanosomes  in  the  bodies  of  various  animals,  and 
on  the  value  of  sub-inoculations,  S.  B.  S. 

The  Physiological  Action  of  Cyanamide  and  Sonae  of  its 
Derivatives.  Albert  Stutzer  and  Julius  Soll  [Biochem.  Zeitsch., 
1910,  25,  215 — 219). — The  toxic  dose  of  cyanamide  for  guinea-pigs  was 
0*4  gram  per  kilo,  of  weight.  Dicyanamide  given  per  os  to  a  dog  in 
doses  of  5  grams  per  kilo,  of  weight,  administered  over  five  days, 
produced  no  toxic  effect ;  toxic  effects  were  observed,  however,  on 
guinea-pigs  with  smaller  doses.  The  hydrochloride  of  guanylcarbamide 
was  also  non-toxic  to  dogs  in  relatively  large  doses,  but  produced  toxic 
effects  on  guinea-pigs  in  smaller  doses.  Diguanidine  hydrochloride, 
giianylearbamidesul phonic  acid,  and  guanidylacetic  acid  were  found  to 
be  non-toxic.  S.  B.  S. 

Toxolecithides.  Julius  Moegenroth  and  R.  Kaya  {Biochem. 
Zeitsch.,  1910,  25,  88 — 119). — The  experiments  tend  to  show  that  the 
haemolytic  action  of  cobra-poison  is  of  two-fold  nature,  and  can  be 
activated  either  by  a  serum  complement  like  an  ordinary  amboceptor 
or  by  means  of  lecithin.  The  following  facts  support  this  hypothesis  : 
hseujolysis  in  presence  of  serum  takes  place  only  at  higher  tempera- 
tures, whereas  that  in  presence  of  lecithin  takes  place  at  QP ;  if  the 
cobra  poison  is  heated  to  80°,  it  almost  loses  its  capacity  of  being 
rendered  htemolytic  by  the  addition  of  the  serum  complement, 
whereas  the  property  of  being  rendered  haemolytic  by  lecithin  remains, 
although  weakened ;  on  treatment  with  acids  or  alkalis,  the 
amboceptor-like  property  is  destroyed,  whereas  the  power  of  being 
rendered  haemolytic  by  lecithin  remains  intact  after  treatment  with 
acids,  and  is  destroyed  to  a  small  degree  after  treatment  with  alkalis. 
On  allowing  the  cobra  poison  to  remain  with  complement  before  adding 
the  blood-corpuscles,  the  former  is  destroyed  and  no  haemolysis  takes 
place.  The  complement-destroying  property  of  the  poison  can  be 
inhibited  by  a  specific  anti-toxin,  such  as  Calmette's  serum,  which  also 
inhibits  the  amboceptor-like  function  as  regards  haemolysis.  The 
amboceptor-like  action  of  the  poison  is  not  typical,  in  that  the 
supposf-d  amboceptor  cannot  be  bound  by  the  blood-corpuscles,  even  in 
the  presence  of  the  complement ;  neither  could  any  binding  of  the 
lecithide  with  blood-corpuscles  be  demonstrated.  S.  B.  S. 
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Does  Water  Sterilised  by  Ultra-violet  Light  contain 
Hydrogen  Peroxide?  Sterilising  Power  of  Hydrogen  Per- 
oxide. Jules  Coukmont,  Th.  Nooier,  and  A.  Rochaix  (Compt.  reufl., 
1910,  160,  1453—1454.    Compare  Abstr ,  1909,  ii,  753).— The  length 
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of  time  required  to  produce  appreciable  amounts  of  hydrogen  peroxide 
when  a  quartz-mercury  lamp  is  immersed  in  water  renders  it  unlikely 
that  the  sterilising  action  of  ultra-violet  light  is  due  to  the  formation 
of  this  substance.  The  authors  were  unable  to  detect  hydrogen 
peroxide  in  water  which  had  been  in  contact  with  the  lamp  for  twenty 
minutes.  Water  containing  Bacillus  coli,  which  was  sterilisable  by 
ultra- violet  light  in  a  few  seconds,  required  to  be  treated  with  1-188 
grams  of  hydrogen  peroxide  per  litre  for  three  hours  in  order  to 
become  sterile.  W.  O,  W. 

The  Kinetics  of  the  Killing  of  Bacteria  in  Oxygen  of 
Varying  Concentrations  and  at  Different  Temperatures. 
Theodor  Paul,  Gustav  Birstein,  and  Anton  Keuss  (5ioc/iem.  .^ei^scA., 
1910,  25,  367— 400).— The  rate  of  death  (disinfection  rate)  of  dried 
bacteria  (staphylococci)  in  oxygen-nitrogen  mixture  follows  the  equation 
of  a  unimolecular  reaction,  by  means  of  which  the  constant  for  the 
rate  of  disinfection  can  be  calculated.  This  constant  is  approximately 
proportional  to  the  square-root  of  the  oxygen  concentration.  The  rate 
of  death  of  staphylococci  follows  the  same  law  as  the  slow  oxidation  of 
phosphorus.  The  temperature-coefficient  of  the  disinfection  rate 
is  not  constant,  but  increases  with  increasing  temperature  between 
18°  and  37°.  The  deviation  of  disinfection  processes  from  Henry's  law 
is  attributable  to  the  dissociation  equilibrium  of  oxygen  :  Og  :;=;  20. 
Adsorption  isotherms  can  also  be  employed  to  explain  the  deviation. 
The  decrease  of  the  temperature-coefficient  of  the  disinfection  rate 
also  suggests  the  action  of  adsorption  processes.  The  "  garnet  method  " 
of  Kronig  and  Paul  for  studying  disinfection  phenomena  {Zeitsch.  Hyg. 
Infecth.,  1897,  26,  1)  has  proved  itself  of  value  in  this  research. 

S.  B.  S. 

Variability  of  the  Proteolytic  Power  of  the  Anthrax  Bacillus. 
Jean  Bielecki  (Compt.  rend.,  1910,  150,  1548 — 1550). — Successive 
cultures  of  anthrax  bacillus  taken  from  the  same  colony  show  gradu- 
ally decreasing  proteolytic  activity,  probably  through  inhibitory  action 
of  the  peptone  in  the  medium.  In  a  medium  containing  no  peptone, 
the  proteolytic  power  shows  little  change  with  successive  cultures,  but 
increases  if  these  are  carried  out  alternately  with  peptone-containing 
and  peptone- free  solutions.  The  products  of  autolysis  appear  to 
stimulate  diastatic  activity,  but  new  generations  of  the  bacillus  destroy 
the  enzyme  formed  by  the  older  ones.  W.  0.  W 

Determination  of  Volatile  Acids  in  Fermentation  Products 
of  Certain  Microbes  by  Duclaux's  Method.  G.  Seliber  (Covipt. 
rend.,  1910,  150,  1267—1270). — With  certain  reservations  the  amount 
of  volatile  acids  formed  during  putrefactive  decomposition  by  bacteria 
is  a  characteristic  of  the  particular  bacillus  present ;  especially 
is  this  the  case  with  B.  hutyricus.  llesults  in  many  cases,  however, 
depend  on  the  character  of  the  medium  ;  thus,  to  obtain  constant  values 
for  B.  butyricus,  calcium  carbonate  must  always  be  present. 

W.  O.  W. 
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Emulsion  Laevulan,  the  Product  of  the  Action  of  Visco- 
saccharase  on  Sucrose.  Martinus  Beyerinck  [and  l>.  C.  J 
Minkman]  {Proc.  K.  Akad.  Weteiisch.  Amsterdam,  1910,  12,"  795— 798. 
Compare  this  vol.,  i,  450). — Solutions  of  sucrose  in  tap  water  con- 
taining traces  of  potassium  nitrate  anil  phosphate  inoculated  with 
B.  mesentericus  (the  common  hay  bacterium)  change  into  a  milk-white 
emulsion,  and  a  thick,  transparent  slime  layer  is  slowly  formed  at  the 
liottom  of  the  flasks.  The  Isevulan  formed  is  best  precipitated  with 
50%  alcohol,  and,  after  dissolving  in  boiling  water  and  again  precipi- 
tating, is  obtained  as  a  colourless",  nearly  tasteless  powder.  This 
laevulau  has  [ajp  -  80°  approximately ;  it  is  very  strongly  opalescent 
in  solution,  does  not  reduce  Fehling's  solution,  and  is  not  attached  by 
alcoholic  and  lactic  acid  ferments,  although  decomposed  by  butyric 
acid  ferments.  Hydrolysis  with  boiling  acids  converts  it  into  laevulose, 
the  product  having  [ajo  -  70°,  or,  after  prolonged  heating,  -  64°, 
which  indicates  partial  destruction  of  the  Isevulose. 

Hay  bacteria  produce  no  dextran  at  all ;  their  cell  wall  consisting 
of  Isevulan.  Other  bacteria  produce  dextran,  [ajo  -f-132°,  alone  from 
sucrose.  The  slimy  cell-wall  substances  produced  by  various  micro- 
organisms from  dextrose,  Isevulose,  and  maltose  are  of  a  different 
nature  from  laevulan  and  dextran. 

It  is  considered  proved  that  Isevulan  and  similar  cell-wall  substances 
are  produced  in  consequence  of  the  action  of  enzymes.  E.  F.  A. 

Influence  of  Concentration  of  Sucrose  on  the  Paralysing 
Action  of  Certain  Acids  on  Alcoholic  Fermentation.  ]\I. 
Rosenblatt  and  Mme.  M.  Rosenblatt  {Compt.  reiid.,  1910,  150, 
1363—1366.  Compare  Abstr.,  1909,  ii,  752).— The  presence  of 
sucrose  diminishes  the  inhibitory  effect  of  acids  on  fermentation,  its 
eflSciency  in  this  respect  increasing  with  concentration  up  to  12  5%  of 
sucrose.  The  protective  effect  is  most  marked  at  those  minimum 
concentrations  of  acid  which  in  the  absence  of  sucrose  completely 
inhibit  fermentation.  In  the  case  of  acetic  acid,  for  example,  four 
times  as  much  is  required  to  inhibit  fermentation  in  the  presence  of 
10%  of  sucrobe  as  when  only  1  25%  of  this  substance  is  present. 

W.  0.  w. 

Alcoholic  Ferment  of  Yeast-Juice.  V.  Function  of  Phos- 
phates in  Alcoholic  Fermentation.  Arthur  Harden  and  VVillia.m 
J.  Young  {Proc.  Roy.  Sac,  1910,  B,  82,  321—330.  Compare  this 
vol.,  i,  292). — Addition  of  dextrose  or  laevulose  to  yeast-juice  in 
pre.'^once  of  excess  of  phosphate  results  in  a  period  of  accelerated 
fermentation ;  1  mol.  of  carbon  dioxide  is  evolved  for  each  mol. 
of  sugar  added. 

When  the  available  phosphate  present  is  greatly  reduced,  the 
total  fermentation  is  very  small.  Addition  of  small  amounts  of 
phosphate  produces  a  relatively  large  increase  in  the  total  fermentation. 

A  hexosephosphate  when  digested  with  yeast-juice  is  hydrolysed  by 
an  enzyme,  hexosephosphatase,  with  production  of  free  pho.«iphate  and 
a  .sugar  capable  of  being  fermented  by  yeast. 

In  tlie  chemical  changes  which  the  mol.  of  sugar  may  undergo  in 
fermentation,  2  mols.  of  sugar  are  involved.  N.  H.  J.  M. 
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Influence  of  Nutrition  on  the  Diastase  Formation  of 
Yeast.  K.  Saito  {Woch.  Brauerei,  1910,  27,  181— 183).— The 
tabulated  results  of  experiment.s  on  the  formation  of  diastase  in  cultures 
of  Aspergillus  oryzae  under  varying  conditions  of  nutrition.  As 
sources  of  nitrogen,  peptone,  tyrosine,  leucine,  alanine,  asparagine, 
glycine,  carbamide,  ammonium  tartrate,  or  ammonium  oxalate  were 
employed ;  whilst  the  carbohydrates  were  supplied  by  dextrose,  Isevu- 
lose,  galactose,  sucrose,  maltose,  lactose,  and  glycerol.  In  a  second 
series  of  expei-iments  the  same  sugars  were  employed  in  conjunction 
with  inorganic  nitrogen,  such  as  ammonium  salts  of  inorganic  acids, 
potassium  nitrate,  or  calcium  nitrate.  F.  M,  G.  M. 

Protein  Formation  in  Ripening  Seeds.  Ernst  Schulze  and 
Ebnst  WiNTERSTEiN  {Zeitsch.  physiol.  Gliem.,  1910,  65,  431 — 476). — 
During  the  ripening  of  leguminous  seeds,  the  percentage  of  proteins 
increases  considerably,  whilst  the  non-protein  nitrogen  diminishes.  In 
the  case  of  Phaseolus  vulgaris,  no  absolute  decrease  of  non-protein 
nitrogen  was  observed.  Peas,  however,  showed  a  loss  of  non-protein 
nitrogen  during  ripening,  although  not  great  enough  to  account  for  the 
increase  of  proteins. 

It  is  shown  that  the  hulls  of  peas  contain,  in  addition  to  considerable 
amounts  of  asparagine,  small  quantities  of  arginine,  histidine, 
tryptophan,  monami no-fatty  acids,  choline,  and  trigonelline,  and  that 
the  same  substances  occur  in  the  hulls  of  Phaseolus  vulgaris.  The  non- 
protein nitrogenous  compounds  of  the  hulls  are,  therefore,  very  similar  to 
those  supplied  to  leguminous  seedlings  from  the  cotyledons. 

Unlike  the  hulls,  unripe  pea  seeds  contain  very  little  asparagine ; 
they  contain  glutamine,  which  has  not  yet  been  detected  in  the  hulls. 
It  is  suggested  that  asparagine  migrates  from  the  hulls  to  the  seeds, 
where  it  is  lapidly  utilised  for  the  production  of  proteins ;  that 
glutamine  may  also  be  present  in  the  hulls,  and  that  it  passes  into  the 
seeds  and  accumulates  there. 

Milk-ripe  wheat  seeds  contain  only  very  small  amounts  of  non- 
protein nitrogen.  Monamino-fatty  acids  were  found,  and  arginine  seems 
to  be  present.     No  asparagine  was  found. 

Attempts  to  detect  in  unripe  seeds  of  peas  and  beans  an  enzyme 
which  produces  ammonia  from  asparagine  were  unsuccessful. 

N.  H.  J.  M. 

Action  of  Some  Hydrolysable  Salts  on  the  Higher  Plants. 
AOH.  Gr^goire  {Bull.  Soc.  chim.  Belg.,  1910,  24,  200— 209).— Rye 
plants  were  grown  in  cylinders  containing  nutrient  salt  solution, 
to  each  of  which  had  been  added  a  hydrolysable  salt,  formed  from  a  ^ 
strong  base  and  a  feeble  acid.  Those  selected  were  calcium  silico- 
humate,  calcium  carbonate,  sodium-zeolite  (analcime),  and  calcium 
zeolite  (heulandite).  Calcium  silico-humate  is  unfavourable  to  the 
development  of  the  rye  plant ;  calcium  carbonate  slightly  retards 
growth.  Analcime  causes  six  times  as  much  growth  as  in  its  absence, 
and  heulandite  favours  59%  more  growth.  The  same  relation  is  found 
in  the  amount  of  mineral  matter  taken  up  by  the  plants  under  the 
various  conditions. 
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Rye  has  a  great  affinity  for  silicic  acid,  and  the  plants  were  found  to 
have  taken  up  a  considerable  quantity  ;  in  the  case  of  the  control 
solution  and  that  containing  calcium  carbonate,  this  silica  can  only  have 
been  derived  from  the  glass  vessel.  The  zeolites  cause  a  very  con- 
siderable increase  in  the  amount  of  silica  in  the  plant,  but  this  is  not 
considered  to  have  any  influence  on  their  action  in  facilitating 
growth. 

In  brief,  the  experiments  indicate  that  hydrolysable  salts,  although 
themselves  lacking  any  value  as  nutritive  elements,  have  a  specific 
influence  on  plant  growth  :  this  influence  may  be  positive  or  negative 
according  to  the  salt.  E.  F.  A. 

Assimilation  of  Free  Atmospheric  Nitrogen  by  Plants. 
Eva  Mameli  and  GiNO  Pollacci  {Atti  K.  Accad.  Lincei,  1910,  [v],  19, 
i^  501 — 504). — The  authors  have  cultivated  a  number  of  different 
cryptogams,  phanerogams,  and  aquatic  plants  in  closed  vessels  under 
.-terile  conditions,  nutriment  being  supplied  in  the  form  of  solutions 
free  from  nitrogen  compounds.  The  results  show  that  the  assimilation 
of  free  nitrogen  from  the  air  is  a  general  phenomenon  with  plants, 
which,  however,  vary  considerably  in  their  capacity  for  such 
assimilation.  T.  H.  P. 

Hairs  of  Stellaria  Media  and  the  Assimilation  of  Nitrogen 
by  Plants.  Thomas  Jamieson  {Ber.  (hut.  hot.  Ges.,  11)10,  28,  81 — 83). 
—  A  reply  to  Kny  (this  vol.,  ii,  443).  Fairly  large  amounts  of  protein 
were  detected  in  the  club  hairs  by  three  usual  methods,  not  described 
(compare  Zemplen  and  Roth,  Erdeszeti  Kiserlefek,  Selmecbdnya,  1898, 
Heft  1 — 2  ;  Jamieson,  Rep.  Agric.  Research  Assoc,  1907-8). 

N.  H.  J.  M. 

Do  Malt  Infusions  Contain  Antidiastase  ?  Albert  J.  J. 
Vandevelde  {Bull.  Soc.  chim.  Belg.,  1910,  24,  198— 200).— A  filtered 
infusion  of  green  malt  was  divided  into  three  parts,  which  were 
untreated,  heated  for  thirty  minutes  at  55°,  and  heated  for  thirty 
minutes  at  65°  respectively.  Tested  by  Lintner's  method,  the  infusion 
heated  at  55°  had  a  slightly  greater  diastatic  activity  than  the 
untreated  infusion,  but  that  heated  at  65"  was  far  less  active.  These 
facts  are  interpreted  as  indicating  the  presence  of  a  small  quantity 
of  antidiastase  approximately  equal  to  the  labile  enzyme  present. 

E.  F.  A. 

Vernin  (A  Guanine  Pentoside  Occurring  in  Certain  Plants). 
Ernst  Schulze  {Zeitsch.  physiol.  Chevi.,  1910,  66,  128— 136).— This 
name  is  given  to  a  nitrogenous  substance  isolated  from  young  green 
plants  of  Vicia  saliva,  Lupinus  nlbus,  and  Tri/olium  jrratense,  etiolated 
8eedling.s  of  Ciuyurbita  Pepo,  ripe  seeds  of  Lupinus  luteus,  and  Ara^his 
hypogaea,  unripe  seeds  of  Pisum  sativum,  pollen  of  Corylus  avellana  and 
Pinus  aylvestris,  also  in  ergot.  It  occurs  only  in  small  quantity,  and 
cannot  always  be  detected,  being  apparently  used  up  at  some  period 
subsequent  to  its  formation.  It  is  most  conveniently  prepared  from 
etiolated  seedlings  of  Cucurbita  Pepo  two  and  a-half  to  three  weeks  old. 
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The  author  assigns  the  formula  C^oHijO^Ng.  On  hydrolysis  with 
dilute  sulphuric  acid,  vernin  yields  guanine  and  a  pentose,  which  could 
not  be  identified  because  the  initial  quantity  of  material  was  so  small, 
but  was  shown  to  be  leevorotatory.  Vernin  is  therefore  a  guanine 
pentoside.  Its  solubility  in  water  is  only  1  part  in  about  1320  at 
17 — 18°,  but  it  is  more  soluble  in  hot  water.  On  cooling,  it  is 
deposited  as  fine  needles  or  flat  prisms,  CioH^305N5,2H20.  A  solution 
in  i\7lO-sodium  hydroxide  was  strongly  Isevorotatory ;  for  a  2%  solution, 
[a]i,  at  20°  =  -  60° ;  solutions  in  dilute  sulphuric  acid  gave  little  or 
no  rotation. 

It  is  insoluble  in  absolute  alcohol.  Its  aqueous  solution  is  precipi- 
tated by  phosphotungstic  acid  in  presence  of  hydrochloric  or  sulphuric 
acids.  Silver  nitrate  gives  a  transparent,  yellow  precipitate  soluble 
in  ammonia.  Mercuric  nitrate  also  gives  a  precipitate.  Picric  acid 
slowly  throws  down  a  picrate  in  aggregates  of  small  crystals,  brush- 
like or  star-shaped  under  the  microscope,  melting  at  about  190°. 

E.  J.  R. 

Migration  of  Alkaloids  in  Grafts  of  Solanaciae  on  Solanaciae. 
Maurice  Javillier  (Com;)<.  rewo?.,  1910,  150,  1360 — 1363). — A  number 
of  cases  of  grafting  have  been  examined  in  order  to  ascertain  the  extent 
to  which  migration  of  alkaloids  takes  place  between  the  subject  plant 
and  the  grafted  portion.  Negative  results  were  obtained  with  grafts 
of  Belladonna  or  tobacco  on  the  potato  plant,  and  with  tobacco  on 
tomato.  A  mixed  graft  of  Belladonna  on  tomato  gave  physiological 
indications  of  migration,  whilst  in  the  inverse  case  more  distinct 
evidence,  both  chemical  and  physiological,  was  obtained  for  the 
migration  of  mydriatic  alkaloids.  W.  O.  W. 

Presence  of  Boron  in  Tunisian  Wines.  Bertainchand  and 
Gauvry  {Ann,  Chim.  anal.,  1910,  15,  179 — 180). — The  wines  grown  in 
the  provinces  of  Bir-Kassa  and  Potinville  (Tunis)  were  found  to 
contain  traces  of  boron  as  a  natural  constituent.  L.  de  K. 

Presence  of  Tartaric  Residues  from  Wine  in  an  Antique 
Vase.  Georges  Denigj^s  (Compt.  rend.,  1910,  150,  1330 — 1331). — A 
vase  dating  from  the  first  century  a.d.,  discovered  at  Bordeaux,  con- 
tained some  coloured  crystalline  grains  in  which  potassium  hydrogen 
tartrate  has  been  identified.  W.  0.  W. 

Composition  of  Milk  Yielded  by  Cows  Fed  on  Pasture 
Manured  with  Phosphates  and  Potash.  John  Golding  and 
Sydney  G.  Paine  {Analyst,  1910,  35,  246—247). — Experiments 
showing  that  the  use  of  superphosphate  and  potassium  sulphate  on 
a  plot  of  poor  soil  used  for  pasturage,  although  increasing  the  quantity 
of  milk  yielded  by  the  cows,  had  practically  no  effect  on  the  non-fatty 
solids  of  the  milk,  not  even  on  the  mineral  constituents  thereof.  The 
fat,  however,  showed  a  decided  decrease.  L.  de  K. 

Soil  Solution.  Frank  K.  Cameron  {J.  Bhyaical  C/iem.,  1910, 
14  393 — 451), — The  following  subjects  are  discussed:  (1)  Absorption 
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by  soils,  including  imbibition,  the  formation  of  solid  solutions  in  the 
oil,  and  adsorption.  (2)  The  relation  of  plant  growth  to  concen- 
L ration.  (3)  The  balance  between  supply  and  removal  of  mineral 
plant  nutrients.  (4)  The  organic  constituents  of  the  soil  solution,  in 
which  it  is  shown  that  the  presence  of  organic  dissolved  substances 
in  the  nutrient  medium  produces  effects  on  a  growing  plant  of  as 
great  or  even  greater  magnitude  than  those  produced  by  inorganic 
dissolved  substances.  (5)  Fertilisers.  (6)  Alkali,  that  is,  the 
accumulation  of  soluble  mineral  substances  at  or  near  the  surface 
of  the  soil  under  exceptional  conditions  of  prolonged  draught,  a 
phenomenon  which  is  pronounced  in  arid  and  semi-arid  regions. 

T.  S.  P. 

Fertilising  Value  of  Rain  Water.  Johannes  C.  Brunnich 
{Ann.  Rep.  Dept.  Agric.  and  Stock,  Queensland,  1908-9,  59 — 60. 
Compare  von  Feilitzen  and  Lugner,  this  vol.,  ii,  444). — Analyses  of 
twenty  samples  of  rain  water  collected  at  (1)  Brisbane  observatory; 
nineteen  from  (2)  Bungeworgorai,  Roma,  and  twelve  from  (3) 
Kamerunga,  Cairns,  North  Queensland.  The  average  amounts  of 
nitrogen  and  the  total  amounts  per  acre  for  twelve  mooths,  corre- 
ponding  approximately  with  1908,  were  as  follows  : 


Nitrogen  per 

million, 
as             as 

Nitrogen  per  acre 

(lbs). 

%  of  total  N. 

Rainfall, 

as               as 

as             as 

inches. 

ammonia,    nitrates. 

ammonia,    nitrates. 

Total. 

ammonia,  nitrates. 

45-44 

0-216         0  186 

2-228         1-920 

4-148 

53-7         46-3 

26-16 

0-419         0-207 

2-480        1-227 

3-707 

66-9         33-1 

75-12 

0-080         0-104 

1-355         1-776 

3-131 

43-3        56-7 

The  total  nitrogen  per  acre  is  very  similar  to  the  amounts  recently 
found  in  other  parts  of  the  world,  and  does  not  seem  to  be  influenced 
by  the  amount  of  rain.  The  relation  of  nitrogen  as  nitrates  to  total 
nitrogen,  which  is  highest  in  the  tropical  rain  at  Cairns,  is  much 
lower  than  in  New  Zealand  (compare  Gray,  Proc.  Austral.  Assoc. 
Sydney,  1888),  where  the  amount  of  ammonia  seems  to  be  exceptionally 
low.  N.  H.  J.  M. 


Analytical   Chemistry. 


The  Uses  of  Trichloroethylene  in  Analytical  Chemistry. 
L.  Gowi no-Scopes  (Analyst,  1910,-35,  238— 245).— Trichloroethylene, 
known  in  commerce  a.-*  '' Westrosol,"  is  a  colourless,  readily  volatile, 
and  non-inflammable  liijuid,  b.  p.  88°.  It  dissolves  practically  all 
organic  compounds  that  do  not  contain  two  or  more  carbonyl  or 
hydroxyl  groups,  also  some  inorganic  substances.  It  may  be  used 
for  the  extraction  of  fat  in  milk  and  similar  products  ;  the  residue 
should  be  well  rubbed  with  sand,  and  every  trace  of  moisture  be  absent 
before  extracting  in  the  Soxhlet  apparatus. 


ii.    648  ABSTRACTS   OF    CHEMICAL    PAPERS. 

The  solvent  properties  resemble  those  of  chloroform  and  carbon 
tetrachloride.  It  withstands  the  action  of  alkalis,  but  being  an 
unsaturated  compound  it  cannot  be  employed  in  presence  of  oxidising 
agents.  L.  de  K. 

Burette  with  Automatic  Filling  Arrangement.  Edg.  Ray- 
mond {Bull.  Soc.  chim.  Belg.,  1910,  24,  234— 236).— The  vertical  stop- 
cock of  the  burette  is  also  connected  with  a  siphon  tube  leading  to  the 
stock  bottle  containing  the  liquid  used  in  the  burette,  and  raised  to  a 
level  such  that  the  opening  of  the  tube  in  the  stock  bottle  is  at  the 
same  level  as  the  zero-mai  k  of  the  burette.  The  stopper  is  bored  in 
the  ordinary  way  for  connexion  with  the  burette,  but  on  the  opposite 
side  is  a  cavity  of  such  a  size  that  on  turning  the  stopper  through  180° 
from  the  position  when  the  tap  is  open  to  the  burette,  connexion 
is  made  between  the  stock  bottle  and  the  burette.  The  latter  then 
fills  automatically.  T.  S.  P. 

An  Adjustable  Automatic  Burette.  J.  D.  Rose  {J.  Armr. 
Chem.  Soc,  1910,  32,  703 — 704) — Two  tubes  are  connected  at  their 
lower  ends  by  a  four-way  stopcock  to  the  supply  tube  above  and  the 
delivery  tube  below.  The  stopcock  is  bored  in  such  a  manner  that  the 
exit  of  a  hole  is  90°  from  the  entrance;  90°  further  around  is  the 
entrance  of  the  other  hole,  which  in  turn  is  the  same  distance  from  its 
exit.  Each  passage  can,  therefore,  be  made  to  communicate  with 
either  side  of  the  burette  by  simply  turning  the  stopcock  one-quarter 
turn  to  the  right  or  left.  The  position  of  the  hole  permits  the  filling 
of  one  side  and  the  emptying  of  the  other  simultaneously,  so  that 
while  one  charge  is  being  delivered  another  is  being  measured. 

The  control  of  the  liquid  is  secured  by  means  of  open  floats  contain- 
ing a  little  mercury,  which  acts  as  a  seal  on  the  bottom  of  a  glass 
tube ;  these  tubes  allow  the  passage  of  air  to  and  from  the  burette. 
They  are  adjustable  up  and  down,  and  permit  of  the  calibration  of  the 
pipette  in  any  desired  quantities. 

The  liquid  is  taken  from  the  supply  bottle  by  means  of  a  siphon  or 
tubulature  at  the  bottom.  In  either  case  a  stopcock  is  interposed 
between  the  supply  and  the  burette  as  a  precaution.  L.  de  K. 

Modification  of  Nowicki's  Gas-absorption  Pipette.  Lucien 
L.  DE  KoNiNCK  (Bull.  Soc.  ckim.  Belg.,  1910,  24,  233— 234).— The 
bulb  containing  the  spiral  in  Nowicki's  apparatus  (Abstr.,  1905,  ii, 
760)  has  been  made  shorter  and  wider,  with  the  result  that  for  the 
same  length  of  spiral  the  inclination  of  each  turn  to  the  horizontal  is 
considerably  diminished.  The  gas  thus  passes  more  slowly  through  the 
spiral,  and  the  absorbing  effect  is  better.  A  subsidiary  opening 
has  also  been  provided  towards  the  centre  of  the  spiral,  so  that  when 
the  surface  of  the  absorbing  liquid  iiJls  below  the  top  end  of  the  spiral, 
the  circulation  of  liquid  will  take  place  throtigh  this  subsidiary 
opening.  T.  S.  P. 

Modification  of  the  Winkler-Hempel  Gas  Burette.  Lucien 
L.   DE  KoNiNCK  {Bidl.  Soc.  chim.  Belg.,  1910,  24,  231— 232).— The 
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modification  is  similar  to  that  already  described  by  Gwiggner  (this 
vol.,  ii,  445),  except  that  the  capillary  tube  which  puts  the  burette  in 
connexion  with  the  pipette  is  horizontal  instead  of  vertical. 

T.  S.  P. 

Gas  Analysis  by  Condensation.  Ernst  Erdmann  and  H. 
Stoltzenberg  {Ber.,  1910,  43,  1702 — 1707). — The  method  consists  in 
submitting  the  gas  to  be  analysed  to  such  a  tempei-ature  that  one 
constituent  is  completely  liquefied  (or  solidified).  The  uncondensed 
gas  is  then  completely  separated  (for  apparatus  used,  see  succeeding 
abstract)  and  its  volume  measured.  The  condensed  gas  is  allowed 
to  vaporise,  and  its  volume  measured. 

The  method  possesses  the  advantage  that  the  constituents  of  the 
gaseous  mixture  are  separated  without  being  absorbed,  and  can  be 
tested  as  to  their  purity.  Moreover,  it  offers  a  check  on  the  accuracy 
of  working,  since  the  sum  of  the  volumes  of  the  gaseous  constituents 
must  be  equal  to  the  volume  of  the  original  mixture.  It  can  only 
be  used,  however,  when  the  vapour  pressure  of  the  higher  boiling 
constituent  is  negligible  at  the  boiling  point  of  the  lower  boiling 
constituent. 

Accurate  analyses  of  the  following  gaseous  mixtures  were  made, 
the  condensing  agent  being  indicated  in  each  case.  Ethylene  and 
hydrogen  (liquid  air,  —  190°) ;  ethylene  and  oxygen,  or  air  (liquid 
oxygen,  -  182-7°),  the  condensation  of  the  ethylene  being  allowed 
to  take  place  under  slightly  diminished  pressure ;  carbon  dioxide  and 
oxygen  (pentane  bath  at  —  130°) ;  nitrous  oxide  and  oxygen  (pentane 
bath  at  -  155°  to  -  160°).  T.  S.  P. 

Apparatus  for  Gas  Analysis  by  Condensation.  H.  Stoltzen- 
berg {Ber.,  1910,43,  1708 — 1710). — The  apparatus  consists  essentially 
of  three  gas  burettes  and  levelling  tubes,  similar  in  shape  to  the 
Hempel  burettes,  and  a  glass  tube  bent  into  the  shape  of  a  Y,  so  that 
the  stem  of  the  Y,  which  is  bent  into  a  number  of  S-shaped  curves, 
can  be  immersed  in  the  condensing  liquid.  The  internal  diameter  of 
the  tube  is  1*5 — 2  mm.  The  gas  to  be  analysed  must  be  dry,  and 
mercury  is  used  as  the  measuring  liquid. 

Two  burettes  {A  and  B)  are  placed  on  one  side  of  the  condensing 
tube,  and  are  so  arranged  that  they  may  be  used  as  a  mercury  pump  for 
extracting  and  collecting  uncondensed  gas  from  the  apparatus.  The 
third  burette  (C)  is  placed  on  the  other  side  of  the  condensing  tube, 
and  is  used  for  measuring  the  gaseous  mixture,  and  also  the 
conRtituent  gases. 

The  method  of  procedure  is  as  follows  :  The  gas  to  be  analysed  is 
measured  in  C,  the  remainder  of  the  apparatus  being  full  of  mercury. 
It  is  then  passed  backwards  and  forwards  through  the  condensing 
tube,  which  is  immersed  in  the  appropriate  condensing  liquid  until 
conden.sation  ia  complete,  four  such  passages  backwards  and  forwards 
being  generally  sufficient.  The  uncondensed  gas  is  then  pumped  into 
Af  the  condensed  gas  allowed  to  vaporise,  and  forced  into  C,  where  it  is 
measured,  there  being  the  neces-sary  stopcocks  for  separating  the 
various  parts  of  the  apparatus  from  each  other.     C  is  then  emptied^ 
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the    uncondensed    gas    transferred    to  it  from    A,    and    its    volume 
measured.  T.  S.  P. 

Estimation  of  Iodine  in  Protein  Combinations.  Louis  W. 
IliGGS  (/.  Amer.  Ckem.  Soc.,  1910,  32,  692—698.  Compare  Abstr., 
1909,  ii,  504,  699). — A  confirmation  of  the  author's  previous  state- 
ment that  in  Baumann's  process  (fusion  of  the  protein  matter  with 
sodium  hydroxide  and  potassium  nitrate)  a  little  iodate  is  formed, 
which  thus  escapes  detection.  The  acidified  solution,  after  removing 
the  iodine  liberated  with  chloroform  or,  preferably,  carbon  tetrachloride, 
must,  therefore,  always  be  tested  for  iodine  by  Devarda's  reduction 
process.  L.  de  K. 

Estimation  of  Small  Quantities  of  Iodine,  with  Special 
Reference  to  the  Iodine  Content  of  the  Thyroid  Gland. 
Andrew  Hunter  {J.  Biol.  Chem.,  1910,  7,  321 — 350). — The  material 
is  fused  with  a  mixture  of  anhydrous  poatssium  carbonate,  anhydrous 
sodium  carbonate,  and  potassium  nitrate ;  the  iodine  is  then  estimated 
by  Dupre's  method,  which  consists  in  converting  it  quantitatively  into 
iodic  acid  by  the  addition  of  chlorine  water  ;  the  point  at  which  the 
iodine  is  completely  converted  can  be  determined  quite  sharply  by 
the  disappearance  of  the  starch  or  chloroform  reaction.  The  method 
is  stated  to  be  more  expeditious  and  accurate  than  Baumann's. 

W.  D.  H. 

The  Exact  Estimation  of  Sulphur  in  Soluble  Sulphates. 
Eugene  T.  Allen  and  John  Johnston  {J.  Amer.  Chem.  Soc,  1910, 
32,  588 — 617). — To  350  c.c.  of  the  solution  containing  about  1  gram 
of  an  alkali  sulphate  are  added  2  c.c.  of  hydrochloric  acid,  and  the 
liquid  is  heated  to  boiling.  A  suflSciency  of  barium  chloride  is  now 
added  at  once,  and  the  precipitate  collected  and  treated  as  usual. 
Although  the  results  are  accurate,  this  is  only  caused  by  a  compensa- 
tion of  errors.  It  is,  therefore,  better  to  precipitate  the  solution 
slowly  by  adding  the  barium  chloride  drop  by  drop  at  slight  intervals, 
and  to  filter  after  the  whole  has  remained  for  eighteen  hours.  The 
barium  precipitate,  after  ignition,  is  not  pure,  and  to  get  the  correct 
weight,  reference  must  be  made  to  tables  given  in  the  original  paper  ; 
the  corrections  vary  according  to  the  exact  nature  of  the  solution. 

Barium  sulphate  may  be  freed  from  occluded  alkali  sulphate  by 
dissolving  in  hot  sulphuric  acid  and  pouring  the  solution  into  water. 
The  liquid  contains  the  soluble  sulphates,  which  may  be  recovered  in 
the  usual  manner,  and  finally  converted  into  barium  sulphata 

L.  DE  K. 

Detection  and  Estimation  of  Sulphurous  Acid  in  Wines. 
L.  Mathieu  (Hull.  Assoc,  chim.  Sucr.  DisL,  1910,  27,  1093—1096).— 
The  presence  of  free  and  combined  sulphurous  acid  in  wine  may  be 
detected  by  treating  20  c.c.  of  the  sample  with  about  1  gram  of  a 
mixture  consisting  of  4  grams  of  barium  chloride,  20  grams  of  citric 
acid,  and  100  grams  of  barium  sulphate.  After  the  lapse  of  about 
five  minutes,   the  wine  thus  treated  is  filtered,  and  a  few  drops  of 
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iodine  solution  are  added  to  the  clear  filtrate.  If  free  sulphurous 
acid  is  present,  the  filtrate  becomes  turbid,  owing  to  the  oxidation  of 
the  sulphurous  acid,  the  resulting  sulphuric  acid  combining  with  the 
excess  of  barium  chloride  in  the  solution.  As  little  as  5  mg.  of 
sulphurous  acid  per  litre  of  wine  yield  a  distinct  turbidity.  If  the 
filtrate  remains  clear  for  five  minutes  after  the  addition  of  the  iodine, 
heat  is  applied  in  order  to  oxidise  the  combined  sulphurous  acid  which 
may  be  present,  combined  sulphurous  acid  not  being  oxidised  readily 
by  iodine  at  ordinary  temperatures.  Of  course,  if  the  wine  contains 
free  sulphurous  acid,  there  will  always  be  acertiin  amount  of  combined 
sulphurous  acid  present.  The  total  sulphurous  acid  may  be  estimated 
by  distilling  a  portion  of  the  wioe  in  an  atmosphere  of  cai'bon  dioxide, 
and  collecting  the  distillate  in  a  definite  volume  of  standard  iodine 
solution,  the  excess  of  iodine  being  then  titrated  with  arsenious  acid 
solution.  Another  portion  of  the  wine  is  distilled  in  a  similar  way 
after  the  free  sulphurous  acid  has  been  oxidised  by  the  addition  of 
iodine,  followed  by  an  addition  of  arsenious  acid;  the  combined 
?^ulphurous  acid  is  thus  obtained  in  the  distillate.  The  difference 
between  the  quantities  of  combined  and  total  sulphurous  ncid  found 
gives  the  amount  of  free  sulphurous  acid  present.  W.  P.  S. 

Detection  of  Sulphuric  and  Phosphoric  Acids  in  Wines. 
A.  Hubert  and  F.  Alba  {Ann.  Chim.  anal,  1910,  15,  223—228).— 
Results  of  a  series  of  experiments  carried  out  by  the  authors  show 
that  plastered  wines  contain  potassium  hydrogen  sulphate ;  the 
detection  of  the  latter  substance  is,  therefore,  of  little  use  as  a  means 
of  distinguishing  a  plastered  wine  from  one  to  which  sulphuric  acid 
has  been  added.  Plastered  wines  contain  more  calcium  sulphate  and 
calcium  tartrate  than  do  normal  wines  and  those  containing  sulphuric 
acid.  It  does  not  seem  to  be  possible  to  distinguish  between  wines 
treated  with  calcium  hydrogen  phosphate  and  those  to  which  phosphoric 
acid  has  been  added.  In  both  cases  the  alkalinity  of  the  ash  is 
diminished,  calcium  hydrogen  phosphate  possibly  having  slightly  the 
greater  effect  in  this  direction.  W.  P.  S. 

Quantitative  Distillation  of  Ammonia  by  Aeration.  II.  Philip 
A.  KoBER  (/.  Anier.  Chem.  Soc,  1910,  32,  689). — Further  remarks  on 
the  apparatus  described  previously  (Abstr.,  1907,  ii,  776),  and  a  reply 
to  criticisms. 

The  residue  in  the  Kjeldahl  flask  is  diluted  with  four  volumes 
of  ammonia-free  water.  When  cold,  the  flask  is  connected  with  the 
absorption  bottle,  and,  after  reducing  the  rate  of  aeration,  saturated 
ilkali  hydroxide  is  added  in  large  excess,  and  the  flask  is  shaken 
it  the  same  time  in  a  rotary  fashion.  The  time  required  for  the 
complete  expulsion  of  the  ammonia  is  at  most  three  hours. 

L.  DB   K. 

Eatimation  of  Nitrogen  as  Ammonia.  Acn.  Gr^oire  {B%dl, 
Sor.  chim.  Belg.,  1910,  24,  221— 223).— Instead  of  the  usual  method  of 
distilling  ammonia  into  excess  of  standard  acid  and  titrating  the  excess 
of  acid,  the  author  recommends  that  the  ammonia  should  be  collected 
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in  a  special  absorption  apparatus,  consisting  of  four  bulbs  containing 
distilled  water,  and  then  titrated  directly  with  standard  sulphuric  acid. 
Indicators,  such  as  methyl -orange,  or  even  rosolic  acid,  then  give  a  very 
sharp  end-point.  T.  S.  P. 

Influence  of  Chlorine  on  the  Estimation  of  Nitric  Nitrogen. 
Robert  Stewart  and  J.  E.  Greaves  (/.  Amer.  Chem.  Soc,  1910,  32, 
756 — 757). — It  is  already  known  that  the  estimation  of  nitrogen, 
existing  as  nitrates,  by  the  phenolsulphonic  acid  method  is  affected 
by  the  presence  of  chlorides.  In  the  course  of  an  investigation  of  the 
influence  of  irrigating  water  on  the  movement  and  production  of  such 
nitrogen  in  the  soil,  a  careful  study  of  this  question  has  been  made. 
It  has  been  found  that  when  chlorine  is  present  in  as  small  a  quantity 
as  2-638  parts  per  million,  the  estimation  of  nitric  nitrogen  gives  low 
results,  and  that  in  the  presence  of  larger  amounts  of  chlorine,  the 
results  may  be  as  much  as  10%  too  low.  E.  G, 

Estimation  of  Nitrites  and  Nitrates  by  the  "  Sulphophenol " 
Reagent.  Isidore  Pouget  {Bull.  Soc.  chim.,  1910,  [iv],  7,  449 — 452). 
— Usually  the  Grandval  and  Lajonx  process  is  used  for  the  estimation 
of  nitrates  only,  but  it  is  known  that  the  reagent  (phenol  dissolved  in 
sulphuric  acid)  is  affected  by  nitrites  (compare  Farcy,  this  vol.,  ii,  72), 
and  it  is  now  shown  that  the  colour  produced  by  a  given  quantity  of 
nitrite  is  equivalent  to  that  which  would  be  produced  by  one-third  the 
equivalent  quantity  of  nitrogen,  if  this  were  present  as  nitrate. 

Nitrites  are  decomposed  by  sulphuric  acid  in  accordance  with  the 
equation  :  SHNOg  =  2N0  +  IINO3  4-  HgO.  Consequently,  in  applying 
the  Grandval  and  Lajoux  process  to  a  mixture  of  nitrite  and  nitrate, 
the  colour  due  to  the  nitrate  is  enhanced  by  that  formed  from 
the  nitrite,  and  the  quantity  of  nitrate  originally  present  is  given 
by  the  expression  JV~n/3,  where  JV  is  the  total  nitrate  found,  and  n 
the  amount  of  nitrite,  which  must  be  determined  previously. 

A  colorimeter  with  dipping  prisms  should  be  used  for  comparing 
tints,  and  a  blue  glass  screen  facilitates  comparison.  Chlorides,  if 
present,  should  be  eliminated  by  precipitation  with  silver  sulphate 
before  applying  the  process.  If  the  original  solution  is  dark  coloured, 
due  to  organic  matter,  it  may  be  cleared  by  means  of  freshly-pre- 
cipitated lead  oxide.  The  best  results  are  obtained  with  liquids 
containing  the  equivalent  of  0"03  to  0'3  milligram  "nitric"  nitrogen, 
the  solution  for  comparison  containing  0*1  milligram.  T.  A.  H. 

Estimation  of  Nitric  Nitrogen  as  Ammonia.  C.  Frabot 
(Ann.  Chim.  anal.,  1910,  15,  219 — 223). — The  author  has  investigated 
various  reduction  methods  for  the  estimation  of  nitrates,  and  finds  that 
simple  reduction  with  aluminium  in  alkaline  solution  yields  accurate 
results,  and  that  the  process  recommended  by  Salle  (this  vol.,  ii,  451) 
is  equally  trustworthy.  The  method  described  by  Pozzi-Escot  (this 
vol.,  ii,  155)  appears  to  be  an  unnecessary  complication  of  the  original 
aluminium  process.  W.  P.  S. 

The  Nitrogenous  Substances  Present  in  Bone  Superphos- 
phate. Gaston  CiiABDET  (.4 rm.  fAiwt.  awa/.,  1910,  15,  216 — 219). — 
Nitrogen  is  present  in  bone  superphosphate  as  humic  nitrogen,  amino- 
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nitrogen  (glycine,  leucine,  alanine),  basic  nitrogen  (arginine,  lysine, 
histidine),  ammonia,  and  in  the  form  of  undecomposed  proteins.  The 
latter  are  of  less  value  as  a  manure  than  the  humic  substances,  etc., 
and,  as  it  is  desirable  to  know  in  what  proportions  the  various  nitro- 
genous substances  are  present  in  superphosphate,  the  following  methods 
are  described  for  the  estimation  of  the  different  groups.  Ammonia  is 
estimated  by  distilling  the  phosphate  in  the  presence  of  magnesia. 
Humic,  basic,  and  amino-nitrogen. — Fifty  grams  of  the  superphosphate 
are  heated  on  a  water-bath  for  thirty  minutes  with  150  c.c.  of  90% 
alcohol  and  15  c.c.  of  ammonia,  the  solution  is  then  filtered,  and  the 
residue  is  washed  with  250  c.c.  of  alcohol  containing  5  c.c.  of  ammonia, 
the  filtrate  and  washings  being  diluted  with  alcohol  to  a  volume  of 
5U0  c.c.  Two  hundred  c.c.  of  this  solution  are  evaporated  to  expel 
the  alcohol,  the  residual  solution  is  treated  with  a  slight  excess  of 
barium  hydroxide,  again  boiled,  and  the  precipitate  formed  is  collected 
on  a  filter,  washed  with  water,  and  the  nitrogen  is  estimated  in  it  by 
Kjeldahl's  method  ;  the  quantity  of  nitrogen  found  represents  the 
humic  nitrogen.  The  filtrate  from  the  barium  hydroxide  precipitate  is 
acidified  with  hydrochloric  acid  and  treated  with  phosphotungstic  acid, 
which  precipitates  the  basic  nitrogenous  substances  present.  The 
filtrate  from  the  tungstic  acid  precipitate  is  evaporated,  and  the  amino- 
substances  are  estimated  in  the  residue  by  Kjeldahl's  method.  The 
residue  remaining  insoluble  in  ammoniacal  alcohol  contains  the 
proteins,  and  the  latter  are  estimated  in  a  portion  of  the  dried  residue 
after  the  ammonia  has  been  removed  by  boiling  in  the  presence  of 
magnesia.  The  following  percentage  quantities  of  nitrogen  were  found 
in  four  samples  of  bone  superphosphate  examined  :  total  nitrogen, 
0"78 — 2*10;  ammoniacal  nitrogen,  0'03 — 0'08  ;  humic  nitrogen, 
0'04 — 0*11  ;  basic  nitrogen,  0*11 — 031  ;  amino-nitrogen,  0*38 — 1"12; 
protein  nitrogen,  0-18— 0-48.  W.  P.  S. 

Gravimetric  Estimation  of  Phosphates.  A.  H.  Maudk  (Chem 
yews,  1910,101,  341). — Woy's  process  (weighing  as  phosphomolybdic 
anhydride  :  Abstr.,  1898,  ii,  138)  is  recommended.  L.  de  K. 

Estimation  of  Carbon  in  Steel  by  means  of  Allihn's  Filter 
Tube.  PiiETTXER  {Chem.  Zeit.,  1910,  34,  578— 579).— The  crude 
carbon  is  separated  in  the  usual  manner  by  boiling  the  steel  with 
copper  chloride,  etc.,  and  collected  in  an  Allihn  filter  tube,  which  also 
serves  as  the  combustion  tube.  After  being  dried  at  110 — 120°,  the 
carbon  is  burnt  in  a  current  of  purified  oxygen,  and  the  carbon 
dioxide  absorbed  in  Dennstedt's  soda-lime  apparatus.  As,  however, 
there  is  always  formed  a  certain  amount  of  carbon  monoxide,  the 
oxygen,  after  leaving  the  Allihn  tube  and  traversing  a  calcium  chloride 
tube,  is  passed  through  a  25 — 30  cm.  long  quartz  tube  filled  with 
copper  oxide  spirals,  and  heated  to  redness.  Two  burners  only  are 
required,  one  for  each  tube.  After  leaving  the  absorption  apparatus, 
the  oxygen  passes  through  a  60  cm.  long  rubber  tube  into  a  small 
bottle  containing  -water,  so  as  to  bo  able  to  regulate  the  number  of 
bubble.s  passing  through.  L.  dk  K. 
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The  Mercury  Cathode  in  Rapid  Electro-analysis.  W.  S. 
KiMLEY  {J.  Amer.  Chem.  Soc,  1910,  33,  637 — 641). — In  the  process 
recommended  by  the  author,  the  amalgam  is  formed  and  weighed  in 
the  same  flask,  as  the  transfer  of  the  amalgam  to  a  special  weighing 
flask  is  sometimes  attended  with  loss. 

A  platinum  wire  is  sealed  into  the  bottom  of  a  round-bottomed 
flask  holding  about  125  c.c.,  and  when  40  grams  of  mercury  are 
introduced,  the  whole  weighs  about  65  grams.  When  the  deposition 
is  complete,  the  solution  is  siphoned  off  as  far  as  possible  without 
breaking  the  circuit,  the  flask  is  filled  with  water,  and  this  is  repeated 
until  the  current  drops  nearly  to  zero.  The  flask  is  then  removed 
from  the  stirrer,  and  the  liquid  removed  by  a  glass  tube  drawn  out 
to  a  point  and  attached  by  a  rubber  tube  to  the  suction  tube  of  a 
filter  pump.  After  thoroughly  washing  with  water,  and  the  last 
drops  having  been  removed,  the  amalgam  is  washed  with  alcohol, 
then  with  ether,  and  the  last  traces  of  this  are  removed  by  placing  the 
flask  in  a  water-oven. 

A  convenient  cell  when  dealing  with  a  small  volume  of  liquid  is 
described.  L.  de  K. 

The  Filtrate  from  the  Precipitate  with  Hydrogen  Sulphide 
[in  Qualitative  Analysis].  Julius  Petersen  {Zeitsch.  anorg.  Chem., 
1910,  67,  253 — 256). — An  improved  method  of  qualitative  analysis 
after  removal  of  the  hydrogen  sulphide  pi'ecipitate.  Barium  and 
strontium  are  precipitated  with  sulphuric  acid,  and  sodium  carbonate, 
sodium  sulphide,  and  sodium  hydroxide  are  then  added.  The  filtrate 
contains  only  aluminium.  The  residue  is  dissolved  in  hydrochloric 
acid  to  which  a  little  sodium  sulphide  is  added.  Cobalt  and  nickel 
sulphides  remain  insoluble.  The  filtrate  is  boiled  to  remove  hydrogen 
sulphide,  and  sodium  carbonate  and  hydroxide  are  added.  Only  zinc 
goes  into  solution.  The  residue  is  treated  with  sodium  peroxide,  and 
heated  momentarily  to  boiling.  Chromium  is  thus  removed  as 
chromate.  The  residue  is  now  dissolved  in  hot  5%  acetic  acid,  con- 
taining 5%  of  sodium  phosphate.  Calcium  and  magnesium  are 
dissolved,  whilst  iron  and  manganese  remain  insoluble.  A  shortened 
form  of  the  scheme  is  applicable  if  cobalt,  nickel,  and  chromium  are 
known  to  be  absent.  C.  H.  D. 

The  Detection  and  Estimation  of  Very  Small  Quantities  of 
Silver.  G.  Stafford  Whitby  {Zeitsch.  anorg.  Chem.,  1910,  67, 
62 — 64). — Several  organic  compounds,  such  as  sucrose,  starch,  dextrin, 
cellulose,  and  glycerol,  yield  a  dark  coloration  with  silver  salts  in 
presence  of  sodium  hydroxide,  owing  to  the  formation  of  colloidal 
silver. 

Fifty  c.c.  of  the  very  dilute  silver  solution  are  taken,  a  few  drops 
of  a  concentrated  solution  of  sucrose  are  added,  the  beaker  is  placed 
in  l)oiling  water  for  two  minutes,  and,  after  adding  6  drops  of  iV71- 
sodium  hydroxide,  the  heating  is  continued  for  twenty  to  thirty  seconds. 
After  cooling,  the  solution  is  transferred  to  a  Nessler  tube  and 
compared  with  a  standard.  The  quantity  of  silver  that  may  be  tlius 
detected  is  0*000002  gram  in  50  c.c.     The  sensitiveness  is  cijual  to 
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that  of  the  nephelometer  (Richards  and  Wells,  Abstr.,  1904,  ii,  287), 
and  the  reaction  may  thus  be  employed  in  atomic  weight  estimations. 
Ammonia  must  be  absent,  but  copper,  zinc,  mercury,  bismuth,  cadmium, 
and  lead  are  without  influence  if  not  present  in  sufficient  quantity  to 
yield  visible  precipitates  with  the  alkali.  C.  H.  D. 

Rapid  Estimation  of  Copper  in  Coarse  Metal.  Br.  Winkler 
{Chem.  Zeit.,  1910,  34,  603). — One  gr.im  of  the  powdered  sample  is 
heated  in  a  100  c.c.  flask  with  10  c.c.  of  strong  nitric  acid  and  10  c.c.  of 
sulphuric  acid  on  a  sand-bath  until  sulphuric  fumes  appear.  When 
cold,  a  little  water  is  added,  and  the  whole  is  heated  until  a  clear 
solution  is  obtained.  Any  arsenic  is  oxidised  by  addition  of  0*5  gram 
of  potassium  chlorate.  Tlie  iron  is  precipitated  by  ammonia,  and  when 
cold  the  solution  is  diluted  to  the  mark,  shaken,  and  filtered.  Fifty  c.c.  of 
the  filtrate  are  then  acidified  with  sulphuric  acid,  3  grams  of  potassium 
iodide  are  added,  and  the  liberated  iodine  is  titrated  with  thiosulphate 
as  usual ;  it  is  advisable  to  check  this  by  means  of  pure  metallic 
copper. 

In  the  case  of  ores.  2  grams  are  taken  and  heated  with  10  c.c.  of 
nitric,  5  c.c.  of  hydrochloric,  and  15  c.c.  of  sulphuric  acid,  and  treated 
further  as  directed.  L.  de  K. 

Application  of  the  "Aluminium  Reaction"  in  the  Analysis  of 
Mercury  Compounds.  C.  Reichard  {Pharm.  Zentr.-h.,  1910,  51, 
443 — 449). — Further  particulars  as  to  the  corrosive  action  of  soluble 
mercury  salts  on  aluminium  foil  (formation  of  a  characteristic  stain  of 
aluminium  hydroxide  :  Abstr.,  1907,  ii,  691). 

Free  acids  should  be  absent.  Although  the  test  is,  as  a  rule,  given 
by  soluble  salts  only,  there  are  exceptions,  as  mercuric  iodide  also  gives 
the  reaction  ;  mercuric  sulphide  will  cause  a  stain  on  aluminium  if 
struck  with  a  hammer,  but  in  analytical  practice  it  should  be  converted 
into  the  chloride. 

The  aluminium  foil  should  be  absolutely  free  from  greasy  matter ;  in 
this  case  the  reaction  is  astonishingly  delicate. 

A  mixture  of  dry  mercuric  chloride  and  copper,  or  cadmium  sulphate, 
also  causes  the  stain  to  appear,  but  in  solutions  containing  these  metals 
the  test  fails.  L.  de  K. 

Volumetric  Estimation  of  Mercury  in  Galenical  Pre- 
parations. K.  GrOter  {Pharm.  Ztit.,  1910,  55,  427— 428).— The 
■luthor  describes  the  process  used  in  the  titration  of  mercuric  chloride 
in  the  Neisser-Siebert  lotion  used  for  disinfecting  purposes,  which 
contains  a  large  amount  of  colloidal  matters. 

45*16  Grams  of  the  preparation  are  diluted  with  250  c.c.  of  water, 
and  introduced  into  a  750  c.c.  stoppered  flask.  After  shaking 
vigorously  for  a  few  minutes,  a  solution  of  5  grams  of  potassium 
)o<Ude  is  added,  and  the  whole  again  shaken  for  ten  minutes,  when 
50  c.c.  of  10%  sodium  hydroxide  and  20  c.c.  of  40%  formaldehyde  are 
added.  After  shaking  gently  for  ten  minutes,  12  c.c.  of  glacial 
acetic  acid  are  added,  and  then  15  c.c.  of  A^/lO-iodine.  After  again 
shaking  for  ten  minutes,  the  excess  of  iodine  is  titrated  with  iV^/lO- 
sodium  thiosulphate. 
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Ten  c.c.  of  ^/10-iodine  taken  up  represent  0"135  gram  of  mercuric 
chloride.  L.  de  K. 

The  Estimation  of  Mercury  in  Urine  and  Faeces.  Conrad 
SiEBERT  {Biochein.  Zeitsch.,  1910,  25,  328 — 332). —  Clie  organic  matter 
is  desti'oyed  by  the  Neumann  process,  and  the  mercury  precipitated  as 
sulphide  and  weighed.     The  author  gives  full  experimental  details. 

S.  B.  S. 

Volumetric  Estimation  of  Cerium  in  Cerite  and  Monazite. 
Floyd  J.  Metzger  and  M.  Heidelberger  (J",  ^wer.  CVie??^.  aS'oc,  1910, 
32,  642 — 644). — An  application  of  the  process  desciibed  by  Metzger  to 
the  analysis  of  cerite  and  monazite  (oxidation  with  sodium  bismuthate, 
reduction  of  the  eerie  salt  with  ferrous  sulphate,  and  titration  of  the 
excess  of  iron  with  standard  permanganate  :   Abstr.,  1909,  ii,  626). 

In  the  case  of  cerite,  0*5  gram  of  the  finely -powdered  sample  is 
fused  with  potassium  pyrosulphate,  and  the  mass  dis.solved  in  350  c.c. 
of  water  containing  5  c.c.  of  sulphuric  acid.  In  the  case  of  monazite, 
0"6  gram  of  the  sample  is  heated  for  six  hours  with  sulphuric  acid 
in  a  porcelain  dish,  and  then  poured  into  350  c.c.  of  cold  water. 
In  either  case  the  solution  is  filtered,  heated  to  boiling,  and  mixed 
with  100  c.c.  of  saturated  solution  of  oxalic  acid.  The  precipitate 
formed,  which  includes  the  cerium,  is  then  washed  and  treated  as 
follows : 

(1)  It  is  washed  off  the  filter  with  water,  dissolved  by  means  of 
20  c.c.  of  sulphuric  acid,  5  grams  of  ammonium  sulphate  are  added, 
and,  after  diluting  to  100  c.c,  the  liquid  is  boiled  with  sodium 
bismuthate  as  directed  previously.  This  process  gives  satisfactory 
results  if  the  amount  of  oxalates  is  but  small  ;  hardened  filters  are 
recommended. 

(2)  The  filter  containing  the  oxaUites  is  burnt,  finally  over  the 
blast  lamp.  The  oxides  are  then  heated  with  10  c.c.  of  sulphuric 
acid,  and  when  cold  poured  into  100  c.c.  of  water  ;  if  no  solution 
takes  place,  another  10  c.c.  of  acid  are  added,  and  the  liquid  is  heated 
until  a  clear  yellow  solution  is  obtained.  After  diluting  to  100  c.c, 
2  grams  of  ammonium  sulphate  are  added,  and  oxidation  is  effected 
with  1  gram  of  sodium  bismuthate. 

(3)  The  oxalates  are  boiled  with  aqueous  sodium  hydroxide,  and 
the  washed  precipitate  is  dissolved  in  dilute  sulphuric  acid  and 
then  treated  as  directed  in  (2).     This  method  is  by  far  the  best. 

L.  DE  K. 

Eosin  Reaction  of  Glass  at  Fractured  Surfaces.  II.  Franz 
Mylius  {Zeitsch.  anory.  C/itm.,  1910,  67,  200 — 224.  Compaie  Abstr., 
1907,  ii,  910). — The  method  of  studying  the  "  weathering  "  qualities 
of  glass  by  means  of  iodoeosin  has  now  been  extended  to  the  heavier 
optical  glasses.  A  microchemical  method  of  analysing  such  glasses 
quantitatively  is  described.  The  bases  of  glass  absorb  eosin  from  its 
ethereal  solution,  but  silica  or  boric  acid  do  not.  Alumina  has  a  slight 
action.     Pure  lead  silicate  absorbs  slowly,  basic  silicate  rapidly. 

Long    immersion   of    the   heavier   glasses   in    the    solution    causes 
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increased  absorption  which  is  not  proportional  to  the  weathering, 
but  immersion  for  one  minute  in  a  solution  containing  0*5  gram 
of  iodoeosin  per  litre  gives  a  true  measure  of  the  alkalinity  of  the 
glass.  For  weathering  experiments,  the  glass  is  kept,  with  the 
fractured  surface  uppermost,  in  a  vessel  containing  moist  air. 
Under  these  conditions,  the  alkalinity  of  heavy  glasses  decreases 
during  weathering,  becoming  constant  after  about  a  week.  The  values 
of  the  alkalinity  for  different  glasses  after  this  time  are  comparable 
with  one  another. 

A  concentrated  solution  of  sodium  silicate,  mixed  with  lead  oxide, 
sets  to  a  hard  mass.  A  more  dilute  solution  yields  a  colloidal  solution, 
which  coagulates  at  50°,  and  a  similar  solution  is  obtained  from  ignited 
silica,  lead  oxide,  and  a  cold  solution  of  sodium  hydroxide.  The  action 
of  water  on  lead  glass  consists  in  the  formation  of  a  concentrated 
solution,  which  contains  all  the  constituents  of  the  glass.  Further 
addition  of  water  causes  hydrolysis  and  the  formation  of  colloids, 
which  then  coagulate,  depositing  a  layer  of  gelatinous  silicates.  The 
only  portion  of  the  glass  which  is  then  reactive  towards  iodoeosin  is  the 
alkali  produced  by  hydrolysis,  and  converted  into  carbonate  in  the 
process  of  weathering.  The  decrease  in  alkalinity  during  weathering 
is  greatest  in  glass  containing  a  large  proportion  of  lead  oxide.  The 
decrease  is  still  more  strongly  marked  in  barium  glasses,  and  is 
perceptible  in  zinc  glass.  The  experiments  are  extended  to  twenty- 
five  heavy  glasses.  The  weathering  increases  with  the  amount  of 
alkali,  and  is  lessened  by  the  presence  of  much  baryta  or  zinc  oxide. 
The  replacement  of  silica  by  boric  acid  has  little  influence.  Some 
alkaline  borosilicate  optical  glasses  weather  to  one  thousand  times  the 
extent  of  stable  heavy  glasses. 

Polished  surfaces  of  glass  require  two  years  for  a  comparison  of  their 
weathering  properties,  and  then  give  the  same  order  of  stability  as  is 
'-'iven  by  fractured  surfaces  in  seven  days.  C.  H,  D. 

The  Estimation  of  Iron  in  Blood.  D.  Charnass  (Biochem. 
Zeitsc/i.,  1910,  25,  333 — 340). — For  clinical  purposes,  JoUes'  colori- 
luetric  iron  thiocyanate  method  is  applicable.  The  colour  is  not  directly 
proportional  to  the  amount  of  iron  present.  The  author  gives  details 
as  to  the  preparation  of  the  colour  scale,  and  of  a  colorimeter  for 
employment  in  the  estimations.  S.  B.  S. 

Electrolytic  Separation  of  Nickel  and  Cobalt.  Euobnio 
PiSerCa  Alvarez  {Ann.  Chim.  anal.,  1910,  14,  169— 170).— For  the 
estimation  of  nickel  only,  the  nickel  cobaltocyanide  formed  by  the 
action  of  potassium  cyanide  on  nickel  and  cobalt  sulphates  in  presence 
of  sulphur  dioxide  (05  gram)  is  dissolved  in  a  mixture  of  100  c.c.  of 
water  and  10  c.c.  of  ammonia,  D  0927,  and  5  grams  of  ammonium 
sulphate  are  added.  When  submitted  to  electrolysis  for  two  hours  in 
the  cold,  DiVl 00  =  0-40  ampere  and  3-7—4  volts;  the  liquid  deposits 
the  nickel  in  a  brilliant  film  free  from  cobalt,  but  containing  some 
partly-combined  carbon. 

To  precipitate  the  two  metals  jointly,  1  gram  of  nickel  cobalto- 
yanide  is  dissolved  in  100  c.c.  of  water  and  50  c.c.  of  ammonia,  and, 
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after  adding  10  grams  of  ammonium  sulphate,  the  liquid  is  submitted 
to  electrolysis  for  one  hour  at  50 — 60°  ;  DiVlOO  =  at  first,  1  ampere, 
towards  the  end  1'5  ampere  and  3 "8  volts.  L.  de  K. 

New  Volumetric  Method  for  Cobalt  and  Nickel.  George  S. 
Jamieson  {J.  Amer.  Ghem.  Soc,  1910,  32,  757 — 761). — A  method  is 
described  for  the  volumetric  estimation  of  cobalt  and  nickel  by  means 
of  potassium  ferrocyanide,  which  is  of  particular  value  for  estimating 
nickel  in  steel. 

A  solution  containing  20  grams  of  potassium  ferrocyanide  per  litre 
is  standardised  against  a  cobalt  or  nickel  solution  of  known  strength. 
Three  equal  portions  of  the  solution,  each  containing  about  0*1  gram 
of  the  metal,  are  treated  with  10  c.c.  of  10%  ferric  chloride  solution, 
2 — 3  grams  of  citric  acid,  and  a  Might  excess  of  ammonia.  The 
solutions  are  then  diluted  to  100  c.c,  and  brought  to  a  temperature  of 
65 — 75°.  The  ferrocyanide  solution  is  added  gradually  with  constant 
stirring,  and  nickel  or  cobalt  ferrocyanide  is  precipitated.  As  the 
titration  proceeds,  a  drop  or  two  of  the  solution  is  transferred  by 
a  stirring  rod  to  a  paraflSned  white  plate  and  acidified  with  a  drop  of 
dilute  acetic  acid.  The  solution  is  well  stirred,  and  a  second  test  made 
beside  the  first.  The  titration  is  continued  until  a  greenish  colour  is 
developed  in  about  five  minutes  at  a  definite  point  in  the  series.  It  is 
convenient  to  titrate  the  first  portion  roughly,  and  then  to  find  the 
exact  point  with  the  other  two  portions.  The  method  cannot  be 
employed  in  presence  of  metals,  such  as  copper,  zinc,  and  manganese, 
which  react  with  the  ferrocyanide. 

In  order  to  estimate  nickel  in  steel,  1  gram  of  borings  is  placed  in 
a  150  c.c.  flask,  and  10 — 15  c.c.  of  dilute  nitric  acid  are  added. 
Potassium  chlorate  is  added  to  the  solution,  which  is  then  boiled  until 
all  the  chlorine  has  been  expelled.  After  repeating  this  treatment 
with  potassium  chlorate,  the  manganese  dioxide  is  removed  by 
filtration,  and  the  nickel  is  estimated  by  the  method  already 
described. 

The  estimation  of  nickel  in  steel  can  also  be  accurately  effected 
by  the  following  method,  which  is  based  on  those  of  Johnson  (Abstr., 
1907,  ii,  819)  and  Campbell  and  Arthur  (Abstr.,  1908,  ii,  779). 

Steel  borings  (0-5  gram)  are  dissolved  in  nitric  acid  by  the  method 
described,  and  the  solution  is  treated  with  2 — 3  grams  of  citric  acid, 
2  grams  of  sodium  pyrophosphate,  and  a  slight  excess  of  ammonia. 
The  solution  is  diluted  to  150  c.c,  and  cooled  to  20°.  A  few  drops  of 
a  10%  solution  of  potassium  iodide  are  then  added,  and  just  suflicient 
iV/10-silver  nitrate  to  produce  a  distinct  turbidity.  Potassium  cyanide 
solution,  standardised  by  means  of  iV/10-silver  nitrate,  is  then  slowly 
introduced  with  constant  stirring  until  the  turbidity  just  disappears 
and  the  solution  becomes  golden-yellow.  If  the  solution  remains 
bright  for  five  minutes,  the  titration  is  complete. 

This  method  is  not  applicable  to  solutions  containing  large  amounts 
of  cobalt,  since  a  peculiar  dark  precipitate  is  produced  during  the 
titration  which  interferes  with  the  end-reaction.  E.  G. 

Estimation  of  Nickel  in  Nickel  Steel.  Hermann  Grossmann  and 
B.  SciiCcK  (Analyst,  1910,  35,  247— 248).— Rhead  (this  vol.,  ii,  352) 
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has  entirely  overlooked  the  process  recommended  by  the  authors,  to 
which  they  now  once  more  call  attention. 

0-5 — 2  Grams  of  nickel  steel  are  dissolved  in  aqua  regia,  and 
evaporated  on  the  water- bath  to  a  volume  of  10  c.c.  The  solution  is 
filtered,  and  15  grams  of  sodium  potassium  tartrate  added  for  each 
gram  of  steel  used  in  the  assay  ;  should  a  precipitate  form,  it  is 
dissolved  by  a  little  ammonia.  In  the  presence  of  much  manganese, 
oxidation  is  prevented  by  h^'drazine  sulphate.  Ammonia  and  about 
40  c.c.  of  20%  sodium  hydroxide  are  added,  and  then  a  cold  10%  solution 
of  dicyanodiamidine  sulphate.  If  but  little  nickel  is  present,  the  pre- 
cipitation takes  only  a  short  time.  The  precipitate  is  filtered  through  a 
Gooch  crucible,  washed  with  cold  ammoniacal  water,  dried  at  120 — 130°, 
and  weighed. 

For  rapid  work,  however,  the  titration  with  potassium  cyanide  is 
recommended  (compare  Campbell  and  Arthur,  Abstr.,  1908,  ii,  779). 

L.  DE  K. 

Use  of  Silver  in  the  Estimation  of  Molybdenum,  Vanadium, 
Selenium,  and  Tellurium.  Claude  C.  Perkins  {Amei:  J.  Sci.,  1910, 
[iv],  29,  540—542  ;  Zeitsch.  anorg.  Chem.,  1910,67,  351—364.  Compare 
Gooch  and  Perkins,  Abstr.,  1909,  ii,  932). — It  has  been  found  that 
molybdenum,  vanadium,  selenium,  and  tellurium  may  be  estimated  by 
making  use  of  the  fact  that  the  oxides  of  these  elements  liberate  iodine 
from  an  acidified  solution  of  potassium  iodide.  The  reactions  evolved 
may  be  represented  by  the  equations  :  2M0O3  +  4KI  -f  4HC1  =  2MoOoI  + 
4KCl  +  2HoO  +  I2;  V,05-|-2HC1  +  2Kl=V^0^  +  2KC1  -t-  H.,0-fI.,; 
SeOj  -f  4Kl  +  4HC1  =  Se  -f  4KC1  +  2H2O  -1-  21.3 ;  TeO^  +  4KI  +  4HC1  = 
Te  +  4KC1  -4-  2H2O  +  2I2.  The  liberated  iodine  is  estimated  by  shaking 
with  specially  prepared  electrolytic  silver  in  an  atmosphere  of  hydrogen, 
and  measuring  the  increase  in  weight  of  the  silver.  In  the  case  of  the 
oxides  of  selenium  and  tellurium,  the  increase  in  weight  represents  the 
odine  liberated  plus  the  selenium  or  tellurium.  M.  M.  D. 

Qualitative  Test  for  Small  Quantities  of  Gold  and  Silver. 
G.  Armani  and  J.  Barboni  (Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6, 
290 — 292). — It  has  been  found  that  the  production  of  coloured  colloidal 
solutions  of  silver  and  gold  by  the  reducing  action  of  formaldehyde  in 
alkaline  solution  can  be  used  for  the  detection  of  very  small  quantities 
of  these  metals.  The  violet  colour  obtained  with  silver  can  still  be 
recognised  with  certainty  in  the  case  of  a  solution  containing  1  part  of 
silver  in  200,000  parts.  The  sensitiveness  of  the  reaction  in  the  case 
of  gold  is  of  the  same  order.  If,  however,  the  solution  contains  less 
than  1  part  of  gold  in  100,000  parts,  the  violet  colour  is  not  developed 
until  the  solution  is  boiled.  The  tests  are  recommended  for  the 
detection  of  silver  and  gold  on  plated  goods.  In  the  case  of  plated 
copper  or  brass  articles,  these  are  treated  with  a  mixture  of  1  part  of 
nunc  and  9  parts  of  sulphuric  acid,  which  removes  silver,  bub  has  no 
action  on  copfjer  or  bra.s.s.  In  testing  for  gold,  the  material  Ls  treated 
with  nitric  acid,  tbe  insoluble  residue  is  then  digested  with  aqua  regia, 
heated  to  dryness  with  sulphuric  acid,  and  the  residue  dissolved  in  a 
small  quantity  of  water.  H.  M.  D. 

45—2 
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Oxidation  of  Organic  Matter  by  Potassium  Permanganate. 
Edmonb  Poppe  {Bull..  Soc.  chim.  Belg.,  1910,  24,  237— 23i)).— In 
determining  the  organic  matter  present  in  water  by  the  permanganate 
method,  it  is  usual,  according  to  the  method  of  Jiubel  and  Tiemann, 
to  calculate  the  quantity  of  organic  matter  by  multiplying  the  weight 
of  permanganate  used  by  Gve.  The  author  tests  this  on  aqueous 
solutions  of  thirteen  organic  compounds  (various  sugars,  acids,  etc.), 
and  finds  that  the  factor  5  is  very  far  from  correct.  Moreover,  the 
actual  oxidising  power  of  potassium  permanganate  in  acid  solution 
with  respect  to  these  organic  substances  is  not  equal  to  the  theoretical. 
The  temperature  and  time  over  which  the  experiments  lasted  are  not 
stated.  T.  S.  P. 

Determination  of  the  Source  of  Naphtha  or  its  Derivatives. 
N.  Chercheffsky  {Compt.  rend.,  1910,  150,  1338 — 1341). — Naphtha 
is  fractionated  below  300"  until  one-twentieth  of  the  volume  has  been 
collected,  and  the  following  constants  determined  in  the  distillate  ; 
(1)  Density  at  15°;  (2)  mean  b.  p.;  (3)  index  of  refraction;  (4) 
solubility-coejSicient ;  (5)  iodine  number ;  (6)  temperature  at  which  a 
hot  alcoholic  solution  becomes  turbid  when  cooled  in  a  sealed  tube  ; 
(7)  temperature  at  which  a  hot  mixture  of  the  oil  with  acetic 
anhydride  becomes  turbid  when  cooled  in  an  open  tube.  The  author 
gives  in  tabular  form  the  foregoing  data  for  a  number  of  naphthas 
from  different  localities,  and  states  that  they  may  be  used  to  determine 
the  origin  of  commercial  naphthas,  and  to  give  some  information  as 
to  their  composition.  W.  0.  W. 

Estimation  of  Blood-Sugar.  Leonor  Michaelis  and  Peter 
Hon  A  [Zntsch.  physiol.  Chem.,  1910,  67,  104). — Kemarks  in  reference 
to  the  paper  by  Bang,  Lyttkens,  and  Sandgren  (this  vol.,  ii,  554), 
who  have  not  given  the  present  authors  due  credit  for  their  work. 

W.  D.  H 


i 


The  Most  Simple  Method  for  the  Estimation  of  Dextrose  in 
Urine.  Franz  Leumann  (Apoth.  Zeit.,  1910,  No.  25.  Keprint,  3  pp.). 
— A  slight  modification  of  the  process  described  previously  (Abstr., 
1909,  ii,  442),  the  clarification  of  the  urine  by  means  of  basic  lead, 
acetate,  and  sodium  carbonate  being  omitted.  After  boiling  with 
excess  of  Fehling's  solution,  the  excess  of  copper  is  estimated  by  de 
Haen's  iodometric  process. 

A  convenient  table  is  given  to  facilitate  the  calculation  of  the  sugar 
content.  L.  de  K. 

Analysis  of  Artificial  Honey.  F.  Muttelet  {Ann.  Falsi/.,  1910, 
3,  206 — 207). — Artificial  honey  may  be  detected,  even  when  mixed 
with  natural  honey,  by  means  of  Fiehe's  test,  which  depends  on  the 
the  red  coloration  produced  when  resorcinol  in  hydrochloric  acid 
solution  is  allowed  to  act  on  /3-hydroxy-8-methylfurfuraldehyde  ;  the 
latter  substance  is  always  present  in  small  quantity  in  invert  sugar 
which  has  been  prepared  by  heating  sucrose  in  the  presence  of  an  acid. 
In  carrying  out  the  test,  the  honey  is  shaken  with  ether,  and  the 
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ethereal  extract  is  allowed  to  evaporate  spontaneously  in  a  china 
basin.  The  residue  obtained  is  then  treated  with  a  few  drops  of  the 
reagent  (1  part  of  resorcinol  dissolved  in  100  parts  of  hydrochloric 
acid,  D  ri9).  The  appearance  of  a  distinct  cherry-red  coloration 
denotes  the  presence  of  invert  sugar  in  the  sample.  Natural  honey 
may  yield  a  yellowish-orange  coloration  with  the  test.  W.  P.  S. 

Apparatus  for  the  Estimation  of  Cellulose.  Ach.  Gregoire 
and  Em.  Carpiaux  {BuU.  Soc.  chim.  Belg.,  1910,  24,  217— 221).— The 
authors  describe  a  modification  of  Stift's  apparatus  (Abstr.,  1896,  ii, 
79)  for  estimating  cellulose  in  foodstuffs  according  to  the  method  of 
Henneberg  and  Stohmann.  The  neck  of  a  pear-shaped  flask,  open  at 
both  ends,  is  fitted  into  a  Gooch  crucible  by  means  of  rubber.  The 
Gooch  crucible  is  charged  with  quartz  and  a  layer  of  asbestos  fibre,  and 
is  fitted  into  a  thistle  funnel  for  convenience  of  filtration.  The  food- 
stuff to  be  analysed  is  treated  in  the  pear-shaped  flask  with  sulphuric 
acid  and  alkali  in  succession,  the  contents  of  the  flask  being  heated  by 
a  jet  of  steam,  and  the  asbestos  in  the  crucible  kept  in  position 
meanwhile  by  a  glass  ram-rod.  During  this  treatment,  filtration  is 
prevented  by  attaching  rubber  rubing  to  the  thistle  funnel,  and 
raising  the  end  to  an  appropriate  height.  After  the  treatment  is 
complete,  filtration  is  allowed  to  take  place  at  atmospheric  pressure. 
The  succeeding  operations  are  carried  out  as  usual. 

Twelve  estimations  can  be  made  in  one  day,  whereas  the  old 
methods  would  have  required  at  least  four  days ;  the  rasults  are 
siitisfactory.  T.  S.  P. 

Estimation  of  the  Volatile  Acids  in  Wines  by  means  of 
Botticher's  Apparatus.  Theodor  Roettgen  {Zeitsch.  Nahr.  Ginussm., 
1910,  19,  484— 486).— The  Botticher  apparatus  (Abstr.,  1907,  ii, 
138)  is  recommended  particularly  in  laboratories  where  the  analysis 
of  wines  is  not  of  frequent  occurrence. 

The  addition  of  a  few  drops  of  oil  free  from  acidity  is  a  good  device 
to  prevent  foaming  during  the  distillation.  L.  de  K. 

Quantitative  Colorimetric  Estimation  of  Small  Quantities 
of  Hydrocyanic  Acid.  Ernst  Berl  and  Max  Delpy  {Ber.,  1910, 
43,  1430 — 1431). — A  method  for  the  estimation  of  hydrogen  cyanide 
in  amounts  ranging  from  0004  to  000004  gram  per  c.c. 

The  solution  to  be  estimated  is  made  alkaline  with  potassium  hydr- 
oxide (1  : 1),  a  large  excess  being  avoided,  and  then  a  solution  of  ferrous 
sulphate  (1:30)  containing  oxide  added,  so  that  there  are  at  least 
2  moln.  of  ferrous  sulphate  to  1  mol.  of  hydrogen  cyanide.  The 
mixture  Is  left  for  ten  minutes  at  room-temperature,  being  well  shaken 
from  time  to  time,  then  boiled  for  two  to  fifteen  minutes,  cooled,  and 
10",,  hydrochloric  acid  added  until  acid,  A  precipitate  of  Prussian  blue 
f«)nn8  gradually.  After  five  hours,  if  the  original  solution  is  colourless, 
the  whole  is  made  up  to  100  c.c,  well  shaken,  and  the  colour  of  the 
suspensions  compared  in  a  Kriiss  colorimeter  with  standards  made 
from   potassium  cyanide   solutions  of    known  strength.      When   the 


ii.    662  ABSTRACTS   OF    CHEMICAL   PAPERS. 

supernatant    liquor   is    strongly   coloured    after   the    Prussian    blue 
precipitate  has  settled,  it  is  decanted  off  and  replaced  by  water. 

Yery  dilute  cyanide  solutions,  for  example,  0  00004  gram  HON 
per  c.c,  are  first  acidified,  extracted  with  ether,  and  the  ethereal 
extract  shaken  with  a  small  quantity  of  potassium  hydroxide  solution, 
whereby  a  cyanide  solution  is  obtained  of  such  strength  that  the  above 
method  can  be  used.  T.  S.  P. 

Estimation  of  Tartaric  Acid  in  Natural  Products. 
OoNSTANTiN  Beys  {Compt.  rend.,  1910,  150,  1250— 1251).— The 
following  process  is  stated  to  give  better  results  than  any  method 
hitherto  described. 

After  heating  for  thirty  minutes  1 — 2  grams  of  the  substance  with 
its  own  weight  of  5%  sulphuric  acid,  5  volumes  of  alcohol  are  added 
and  10  volumes  of  ether.  The  precipitate  is  filtered  off,  and  washed 
with  alcohol  and  ether  in  the  same  proportions.  The  filtrate  is 
neutralised  with  90%  alcoholic  potassium  hydroxide,  and  then  treated 
with  5 — 10  c.c.  of  the  same  solution.  After  heating  to  38°  and 
cooling,  the  liquid  A  is  decanted  from  the  precipitate  B,  and  acidified 
with  glacial  acetic  acid;  the  potassium  hydrogen  tartrate  which  separates 
is  washed  with  96%  alcohol.  The  precipitate  B  is  brought  into  solution 
with  12 — 15  c.c.  of  hot  water,  and  treated  with  5  c.c.  of  acetic  acid  ; 
after  shaking  for  five  minutes,  alcohol  is  added  in  amount  equal  to 
65%  of  the  volume  of  liquid.  The  precipitate  is  washed  successively 
with  65%  and  96%  alcohol,  added  to  the  precipitate  from  A,  and  the 
whole  titrated  according  to  Goldenberg's  method  (Abstr.,  1908,  ii,  237), 
using  phenolphthalein  as  indicator.  W.  0.  W. 

Formaldehyde  Titration  of  Amino-acids  in  Urines.  Hans 
Malfatti  {Zeitsch.  physiol.  Ghem.,  1910,  66,  152 — 164.  Compare 
Abstr.,  1909,  ii,  837). — The  urine,  after  removing  phosphates  as 
directed  in  the  author's  previous  paper,  should  be  made  neutral 
to  phenolphthalein  before  starting  the  formaldehyde  titration.  The 
first  change  to  very  faint  pink  should  be  taken  as  the  end-point. 
It  is  also  pointed  out  that  the  process,  although  suitable  for  clinical 
purposes,  is  not  sufiiciently  accurate  for  scientific  work. 

L.  DB   K. 

Estimation  of  the  Lecithin-content  of  Soja-oil.  M.  Eiegel 
(Pharm.  Xeit,,  1910,  55,  428).— The  author  extracts  the  crude  lecithin 
from  lecithin  containing  preparations  by  means  of  boiling  methyl 
alcohol,  and  in  the  residue  left  on  evaporation  the  phosphoric 
anhydride  is  estimated  in  the  usual  way.  This  multiplied  by  11*36 
represents  pure  lecithin.  Soja-oil  was  found  to  contain  0*15%  of  this 
substance.  L.  de  K. 

Use  of  Urotropin  for  "Desulphurising"  Wines  and  Musts. 
Henki  Fonzes-Diacon  {Bull.  So<:  chim.,  1910,  [iv],  7,  389—390).— 
Urotropin  having  come  into  use  for  **  desulphurising  "  treated  wines, 
the  reaction  described  by  Denig6s  (this  vol.,  ii,  357)  has  been  re- 
commended officially  for  the  detection  of  formaldehyde  in  such  wirie§. 
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The  author  has  already  suggested  the  estimation  of  ammonia  liberated 
by  magnesia  from  wines  as  an  additional  means  of  ascertaining 
whether  urotropin  has  been  added  to  them.  Deniges'  colour  reaction 
is  only  satisfactory  when  care  is  taken  to  have  enough  sulphuric  acid 
present.  He  also  points  out  that  in  applying  Blarez's  reaction  (Bull. 
Soc.  Pharm,  Bord.,  February  1910),  depending  on  the  reddish  colour 
given  by  formaldehyde  with  phenylhydrazine  hydrochloride,  care  must 
be  taken  to  use  for  the  initial  distillation  a  fairly  large  volume 
of  wine,  slightly  acidified  with  sulphuric  acid.  If  too  much  acid 
is  used  or  the  distillation  is  carried  too  far,  some  formaldehyde  is 
formed  by  the  action  of  the  acid  on  components  of  the  wine. 

T.  A.  H. 

Estimation  of  Aldehydes  in  Alcohol.  Preparation  of 
Standard  Aldehyde  Solution.  Leon  Roxnet  (Ann.  Falsi/.,  1910, 
3,  205 — 206). — Standard  aldehyde  solution  for  use  in  the  colorimetric 
estimation  of  aldehydes  may  be  prepared  from  aldehyde-ammonia  after 
the  latter  has  been  washed  with  ether  and  dried  over  sulphuric  acid. 
The  aldehyde-ammonia  must  not  be  dried  under  reduced  pressure 
over  sulphuric  acid,  as  in  this  case  it  undergoes  decomposition  and 
is  converted  into  ethylideneimine,  which  in  turn  polymerises  to  form  a 
triple  molecule.  Pure  acetaldehyde  may  also  be  prepared  by 
distilling  a  mixture  of  paraldehyde  and  concentrated  sulphuric  acid. 

W.  P.  S. 

New  Method  for  Estimating  the  Three  Methylamines  and 
Ammonia  in  Mixtures.  Jean  Bertheaume  [Comjit.  rend.,  1910, 
150,  1251—1253.  Compare  Abstr.,  1908,  ii,  742).— After  criticising 
adversely  Bresler's  method  {Ann.  Chim.  anal.,  1901,  6,  28),  the 
author  gives  details  of  a  process  based  on  the  insolubility  of  ammonium 
chloride  and  methylamine  hydrochloride  in  chloroform.  These  two 
salts  are  then  estimated  by  Francois'  method  (Abstr.,  1907,  ii,  391, 
503,),  and  the  di-and  tri-methylamine  remaining  in  chloroform  solution 
separated  by  taking  advantage  of  the  greater  insolubility  of  tri- 
methylamine  periodide  in  water.  "W.  0.  W. 

A  Modification  of  the  Nitrometer  for  Estimating  Urea. 
GusTAV  MossLEB  {C/ievi.  Zentr.,  1910,  i,  1180—1181 ;  from  Zeitsch.  allg. 
OsUrr.  Apoth.-Ver.,  1910,  48,  1 — 3). — The  flask  for  the  evolution  of 
nitrogen  is  connected  with  an  improved  form  of  nitrometer,  in  which 
the  adjustment  to  zero  before  an  experiment  is  performed  by  opening 
a  tap,  and  the  adjustment  of  levels  after  the  nitrogen  is  collected,  is 
automatic.  The  original  paper  contains  tables  for  the  calculation  of 
the  percentage  of  urea.  0.  H.  D. 

Rapid  Estimation  of  Albumin  in  Urine.  Aufrecht  {Pharm. 
Zeit.,  1910,  65,  345— 346).— The  results  obtained  by  the  author's 
method  (this  vol.,  ii,  560)  come  nearer  to  the  gravimetric  estimations 
than  those  obtained  by  the  ordinary  Esbach  method.  It  is  advisable 
to  make  a  comparative  experiment  with  a  solution  containing  a  definite 
amount  of  albumin,  and  to  note  the  time  required  for  complete  pre- 
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cipitation,  as  this  differs  according  to   the  power  of  the  centrifuge 
used. 

Excess  of  urates  may  be  removed  previously  by  cooling.  If  the 
urine  contains  more  than  0*5%  of  albumin,  it  should  be  diluted  with  a 
suitable  quantity  of  water.  L.  dk  K. 

A  New  Method  for  Estimation  of  Fibrin  Ferment  and 
Fibrinogen  in  Body-fluids  and  Organs.  Julius  Wohlgemuth 
{Biochem.  Zeitsch.^  1910,  25,  79 — 83). — For  estimation  of  the  fibrin 
ferment  varying  quantities  of  the  liquid  containing  the  ferment  are 
diluted  to  a  definite  volume  with  1%  saline  and  mixed  with  2  c.c.  of 
magnesium  sulphate  plasma,  prepared  by  Schmidt's  method,  and  left 
in  a  series  of  test-tubes  on  ice  for  twenty-four  hours.  The  amount  of 
the  ferment-containing  liquid  just  necessary  to  produce  coagulation 
is  observed.  The  amount  of  fibrin  ferment  is  expressed  by  the 
number  of  times  this  quantity  is  contained  in  1  c.c.  The  fibrinogen  is 
determined  in  a  similar  way,  only  in  this  case  the  amount  of  ferment- 
containing  liquid  is  kept  constant  and  the  amount  of  plasma  varied. 
A  similar  system  is  adopted  for  expressing  the  number  of  fibrinogen 
units  present.  S.  B.  S. 

The  Guaiaoum  Test  for  Blood,  and  a  New  Modification  of 
the  Same  with  Sodium  Peroxide.  Bruno  Bardach  and  Siegmund 
SiLBBRSTEiN  {Zeitsch.  physiol.  Chem.,  1910,  65,  511 — 512). — The 
delicacy  of  the  guaiacum-turpentine  test  is  much  increased  by  the 
addition  of  alcohol ;  and  if  sodium  peroxide  is  used  instead  of 
turpentine,  this  test  for  blood  is  the  most  delicate  known. 

W.  D.  H. 

The  Value  of  the  Guaiacum  Reaction  for  the  Forensic 
Detection  of  Blood.  J.  Kratter  {Chem.  Zentr.,  1910,  i,  1458  ; 
from  Viertalsjahrschr.  ger.  Med.  off'entl.  Sanitdtswesen,  1910,  39, 
42 — 51). — The  contradictory  results  obtained  with  the  guaiacum  test 
for  blood  are  due  to  the  non-observance  of  the  requisite  conditions  of 
the  reaction.  The  guaiacum  tincture  should  be  freshly  prepared,  the 
turpentine  oil  must  be  old,  and  the  blood  solution  concentrated.  To 
fulfil  these  conditions,  the  blood  is  not  dissolved  in  water,  but  taken 
up  on  moistened  filter  paper.  The  spot  is  then  moistened  with  the 
guaiacum  tincture,  and  two  or  three  drops  of  turpentine  oil  are  added. 
A  blue  colour  is  produced  with  the  blood.  Old  samples,  however,  give 
a  bright  cherry-red  colour  with  guaiacum  tincture  alone,  which  is 
characteristic  for  blood,  and  this  reaction  is  not  destroyed  by 
putrefaction.  The  reactions  should  only  be  employed  as  preliminary 
tests.  S.  B.  S. 

Hsemochromogen  and  its  Crystals.  Kat,mus  (Chem.  Zentr., 
1910,  i,  1458 — 1459;  from  Viertalajahrschr.  ger.  Med.  offenil.  Sanitdts- 
wesen, 1910,  39,  57 — 64). — The  preparation  of  haimochromogen  crystals 
from  blood  by  means  of  pyridine  and  ammonium  sulphide  is  a  valuable 
test,  but  it  is  also  given  by  other  agents,  such  as  the  purple-yielding 
bacteria.  From  human  blood,  the  hsemochromogen  crystals  form  typical 
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slender  needlas,  resembling  those  of  baematin.  Other  bloods  yield 
other  forms  of  crystals,  although  no  particular  form  could  be  identified 
as  typical  for  the  species  of  animal.  The  instability  of  the  crystals  is 
the  only  disadvantage  compared  with  the  hsemio  crystals.  The  hsenao- 
ehromogen  crystals  can  be  readily  distinguished  from  rust  and  other 
substances,  and  their  formation  is  not  readily  inhibited  by  foreign 
substances,  as  haemin  crystals'are.  They  can,  furthermore,  be  examined 
by  the  microspectroscope  in  the  violet  and  ultra-violet  parts  of  the 
spectrum.  •  S.  B.  S. 

Haemochromogen  Test.  Mita  (Chem.  Zentr.,  1910,  i,  1459  ; 
from  Viertalsjahrsc/ir.  ger.  Med.  offentl.  Saniidtswesen,  1910,  30, 
64 — 66). — To  avoid  the  inconvenience  of  the  separation  of  sulphur 
when  ammonium  sulphide  is  employed  in  the  hsemochromogen  test,  the 
author  employs  de  Dominicis'  10%  phenylhydrazine  hydrate  reagent. 
The  crystals  should  be  examined  for  double  refraction.  In  the  presence 
of  organic  matter,  the  blood  should  be  first  dissolved  in  water  or  acetic 
acid,  and  the  solution  allowed  to  evaporate  at  room-temperature.  As 
regards  the  action  of  putrefaction  or  sunlight  on  the  reaction,  the 
haemochromogen  test  is  at  least  as  trustworthy  as  the  haematin  test. 

S.  B.  S. 

A  Reagent  for  the  Detection  of  Blood-pigment  and  the 
Preparation  of  Hsemochromogen  Crystals.  Lochte  (Chem.  Zentr., 
191U,  i,  459  ;  from  Viertahjahrschr.  ger.  Med.  offentl.  Hanitdtswesen., 
1910,  39,  66 — 71). — The  reagent  employed  consisted  of  10  parts  of 
sodium  hydroxide,  40  parts  of  distilled  water,  and  50  parts  of 
80%  alcohol  containing  2  parts  of  pyridine  and  2  parts  of  ammonium 
sulphide.  Six  to  ten  c.c.  of  this  reagent  are  employed  for  a  few 
drops  of  diluted  blood  solution.  If  the  red  h^mochromogen  solution 
thus  obtained  is  shaken  with  air,  the  wine-red  colour  becomes  yellow 
or  brownish-yellow,  according  to  the  amount  of  haematin  formed. 
The  haemochromogen  bands  thereby  disappear,  and  are  replaced  by  the 
pale  band  of  alkaline  baematin.  The  solution  then  reddens  again,  and 
the  hsemochromogen  bands  reappear.  This  colour  change  can  be 
repeated  an  indefinite  number  of  times.  Hydrazine  sulphate  can  be 
employed  in  the  reagent  instead  of  ammonium  sulphide,  but  it  can 
then  be  kept  only  for  a  short  time  without  change.  The  best  crystals 
are  obtainable  from  fresh  blood  when  the  pyridine  and  ammonium 
sulphide  are  added  simultaneously,  especially  when  a  few  drops  of 
alcohol  are  added  previously  to  fresh  blood.  In  doubtful  cases  the 
crystals  should  be  examined  microscopically.  S.  B.  S. 

Use  of  Benzidine  for  the  Detection  of  Blood  and  its  Applica- 
tion in  Medico-Legal  Practice.  Ernst  Walter  (Deutsch.  Med.  IVoch., 
19 10, No.  7.  Reprint,  10  pp.). — The  author  recommends  the  substitution 
of  the  benzidine  test  for  the  old  guaiacum  test  as  being  more  decisive. 
Pastilles  may  be  made  containing  0*1  gram  of  benzidine  and  0*1  gram  of 
sodium  perborate  (preferable  to  hydrogen  peroxide)  and  just  before  use 
Huch  a  pastille  is  di.ssolved  in  10  c.c.  of  glacial  acetic  acid.  The  use  of 
benzidine  jiaper  also  proposed  cannot  be  recommended.     If  a  suspected 
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spot  on  an  article  of  clothing,  etc.,  is  to  be  examined  for  blood,  it  is 
moistened  with  a  drop  of  physiological  salt  solution  and  well  rubbed 
with  a  glass  rod.  The  drop  is  then  absorbed  in  a  small  piece  of  cotton 
wool  free  from  fat,  and  the  spot  at  once  treated  with  a  few  drops  of 
the  reagent.     In  presence  of  blood  a  blue  coloration  is  noticed. 

L.  DE  K. 

Use  of  Various  Zinc  Salts  in  the  Detection  of  Urobilin. 
R.  Weitz  {J.  Pharm.  Chim.,  1910,  [vii],  1,  533— 538).— Various 
authors  have  drawn  attention  to  the  green  fluorescence  produced  in 
urines  containing  urobilin  by  the  addition  of  zinc  salts  (Deniges, 
Abstr.,  1908,  i,  343,  ii,  200;  Roman  and  Delluc,  Abstr.,  1900,  ii, 
700),  and  have  suggested  this  reaction  as  a  means  of  detecting  this 
substance.  The  author  finds  the  following  method  of  operating  gives 
good  results.  The  urine  (20  c.c.)  is  mixed  with  zinc  acetate  (4  grams), 
alcohol  (20  c.c.)  of  95°  strength  is  added,  and  the  mixture  shaken 
and  filtered.  The  filtrate  shows  a  marked  green  fluorescence  if 
urobilin  is  present.  The  delicacy  of  the  reaction  is  increased  if  the 
mixture  is  left  from  one  to  two  hours  before  filtration.  To  liberate 
urobilin  from  the  chromogen,  which  precedes  it,  the  urine  must  be 
treated  with  a  few  drops  of  an  oxidising  agent,  such  as  Gram's  iodine 
solution,  or  alkaline  permanganate.  Mercuric  sulphate  should  not  be 
used  as  a  defsecating  agent  before  applying  the  test,  as  urobilin  is 
liable  to  be  lost  in  that  way.  Zinc  lactate  or  valerate  gives  as  good 
results  as  the  acetate,  but  the  basic  carbonate  is  a  little  less  delicate. 
Zinc  sulphate  or  chloride  may  be  used  if  their  solutions  are  first  made 
neutral  by  adding  ammonia  solution.  Blood  and  biliary  pigments  do 
not  interfere  with  this  reaction,  and  can  themselves  be  detected  by 
the  ordinary  tests.  If  indoxyl  is  present,  the  urobilin  should  be 
separated  by  adding  basic  lead  acetate  solution,  suspending  the 
washed  precipitate  in  alcohol,  and  decomposing  it  with  dilute 
sulphuric  acid,  thus  forming  an  alcoholic  solution  of  urobilin  to  which, 
after  exact  neutralisation  by  ammonia,  the  test  may  be  applied. 

T.  A.  H. 

The  Detection  of  Peptolytic  Enzymes  in  Animal  and 
Vegetable  Tissues.  Emil  Abderhalden  (Zeitsch.  physiol.  Chem., 
1910,  66,  137 — 139). — An  easy  method  for  the  detection  of  peptolytic 
enzymes  consists  in  placing  sections  of  the  tissue  in  solutions  of  silk- 
peptone  ;  after  a  few  hours'  digestion  tyrosine  crystals  are  found 
adhering  to  the  sections  if  a  peptolytic  enzyme  is  present.  Possibly 
the  injection  of  the  silk  peptone  into  the  organ  and  subsequent 
examination  of  it  may  throw  light  on  the  question  as  to  what  cells  are 
concerned  in  the  formation  of  the  enzyme,  and  differences  may  be 
found  in  normal  and  pathological  conditions.  The  enzymes  in  question 
were  found  in  all  the  animal  and  vegetable  tissues  examined;  in 
muscle,  the  amount  as  judged  by  the  yield  of  tyrosine  is  small.  The 
method  may  be  used  in  plants  to  determine  the  date  when  such  enzymes 
appear  during  germination.  Another  microchemical  reaction  wliich 
gives  good  results  is  to  use  polypeptides  which  contain  tryptophan  ; 
the  violet  reaction  with  bromine  water  does  not  occur  until  trypto- 
phan is  liberated.  W.  D.  H. 
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Comparison  of  Results  Given  by  Acidity  Determinations 
and  by  Catalaaimetry  in  Estimating  the  Freshness  of 
Milk.  J.  Sarthou  {J.  Pharm.  Chim.,  1910,  [vii],  1,  387—393).— 
Soxhlet's  observation  that  milk  only  undergoes  lactic  fermentation 
after  a  period  of  incubation,  is  confirmed.  In  a  series  of  trials  with 
milks  kept  in  the  laboratory,  it  was  found  that  the  acidity  remained 
constant  during  the  first  forty-two  hours,  whilst  catalytic  action  on 
hydrogen  peroxide  increased,  indicating  that  richness  in  bacteria 
increased,  but  that  no  acid  fermentation  of  lactose  occurred  (this  vol., 
ii,  326)  during  this  period.  The  increase  in  catalytic  activity  of  milk 
varies  with  the  race  of  lactic  bacillus  it  contains,  and  is  much  more 
marked  for  milk  kept  in  a  dairy  than  for  milk  kept  in  the  laboratory. 
Further,  the  catalytic  activity  increased  more  rapidly  in  milk  kept 
warm  than  in  milk  preserved  at  about  10^.  T.  A.  H. 

Estimation  of  Diastase  in  Milk.  C.  J.  Koning  (Chem.  Weehblad, 
1910,  7,  377.  Compare  van  Haarst,  Chem.  Weehblad,  1910,  7, 
354 — 355). — A  reply  to  van  Haarst's  statement  that  Koning's  method 
for  estimating  diastase  in  milk  is  useless.  A.  J.  W. 

Estimation  of  Diastase  in  Milk.  J.  van  HAARaT  {Chem.  Weekblad, 
1910,  7,  391). — Polemical.     A  reply  to  Koning  (preceding  abstract). 

A.  J.  W. 

The  Apparent  Diastase  Reaction  of  Water  on  Starch.  C.  J. 
Koning  {Chem.  Weekblad,  1910,  7,  484 — 485.  Compare  preceding 
abstracts). — A  reply  to  van  Haarst,  maintaining  that  the  author's 
method  of  e.stimating  diastase  in  milk  is  trustworthy.  A.  J.  W. 

Analysis  of  Gastric  Juice.  Alfredo  E.  Tamayo  {Ann.  Chim. 
anal.,  1910,  14,  172 — 173). — EstimxUion  of  Pepsin. — A  solution  is 
made  containing  2  grams  of  pure  albumin  in  100  c.c.  of  water,  and  0"8 
c.c.  of  hydrochloric  acid  is  added.  Ten  c.c.  of  this  are  added  to  10  c.c. 
of  the  gastric  juice  contained  in  a  test-tube;  in  a  similar  test-tube  are 
introduced  10  c.c.  of  the  albumin  solution  and  10  c.c.  of  water,  and 
both  tubes  are  then  placed  in  a  bath  at  37°  for  an  hour.  The  contents 
of  the  tubes  are  then  transferred  to  two  Esbach  tubes  up  to  the  mark 
U  and  then  diluted  with  dilute  nitric  acid  (20  vol.%)  up  to  the  mark  R. 
After  some  time,  the  volumes  of  the  respective  albumin  deposits 
are  read  off,  and  the  difference  represents  albumin  acted  on  by  the 
gastric  juice. 

2'otal  Acidity  and  Organic  Cldorine. — To  10  c.c.  of  the  filtered  sample 
are  added  three  or  four  drops  of  strong  alcoholic  solution  of  phenol- 
phthalein,  and  iV/10-sodium  hydroxide  is  added  from  a  burette  until  a 
permanent  rose  colour  is  noticed.  The  liquid  is  then  put  into  a 
fiat  porcelain  dish  and  evaporated  to  dryness.  The  residue  is 
heated  to  redness,  and,  when  cold,  the  ash  is  moistened  with  a  little 
water,  and  a  volume  of  iy710-8ulphuric  acid  equal  to  that  of  the  alkali 
{X)  used  is  added.  After  boiling  to  expel  carbon  dioxide, 
the  excess  of  acidity  is  titrated  with  iV^/ 10  sodium  hydroxide;  the 
number  of  c.c.  {x)  used  represents  the  hydrochloric  acid,  X  -x  represents 
the  organic  acidity.  On  subtracting  from  x  the  figure  found  for  free 
hydrochloric  acid,  the  organic  chlorine  is  found. 
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Estimation  of  Total  Chlorine. — Tenc.c.  of  the  gastric  juice  are  mixed 
with  an  excess  of  sodium  carbonate,  and,  after  evaporating  to  dryness, 
the  residue  is  ignited.  The  ash  is  dissolved  in  water,  and  the  chlorine 
titrated  as  usual. 

Estimation  of  Free  Hydrochloric  Acid. — Ten  c.c.  of  the  sample  are 
titrated  with  iV/10-sodium  hydroxide  until  a  drop  of  the  liquid  gives 
no  longer  the  Gunzburg  reaction  on  a  warm  porcelain  slab. 

The  mineral  chlorine  is  found  by  deducting  from  the  total  chlorine 
the  chlorine  existing  as  free  hydrochloric  acid  and  in  organic 
combination.  L.  de  K. 

Rapid  Detection  of  Emulsin.  E.  Fkankland  Armstrong 
(Proc.  physiol.  Sac,  1910,  xxxiii ;  /.  Physiol.,  40). — The  term  emulsin 
is  used  for  the  mixture  of  enzymes  discovered  in  almonds  by  Liebig 
and  Wohler.  The  material  to  be  tested  is  incubated  with  water 
for  twenty-four  hours  in  a  corked  tube,  in  the  neck  of  which  a  piece 
of  moistened  Grignard's  sodium  picrate  paper  is  suspended.  As  long 
as  the  paper  remains  orange,  hydrogen  cyanide  is  absent.  A  solution 
of  amygdalin,  phaseolunatin,  or  other  cyanophoric  glucoside  is  added, 
and  the  tube  again  incubated.  If  emulsin  is  present,  hydrogen 
cyanide  is  rapidly  produced,  and  the  paper  becomes  coloured  red ;  the 
speed  of  the  change  is  a  rough  measure  of  the  proportion  of  enzym<i 
present.  W.  D.  H. 

Is  there  Caramelisation  in  Rivas'  Test?  David  W.  Horn  {Amer. 
J.  P/uirm.,  1910,  82,  151 — 161). — -It  is  contended  that  the  assumption 
sometimes  made  that  the  development  of  a  brown  colour  (1)  in  old 
official  "  syrup  of  ferrous  iodide,"  (2)  when  lactose  is  heated  with 
sodium  hydroxide,  .as  in  Rivas'  test  for  Bacterium  Goli,  is  due  to 
the  formation  of  caramel,  is  inaccurate.  It  is  found  that  the 
optical  rotation  of  dextrose  is  destroyed  by  heating  with  alkalis, 
that  the  brown  colour  formed  in  this  reaction  disappears  on  the 
addition  of  acids,  and  that  it  is  also  removed  by  passing  oxygen 
through  the  solution.  In  the  last  respect  the  brown  colour  differs 
from  that  due  to  caramel.  From  information  already  on  record 
regarding  the  action  of  alkalis  on  dextrose,  it  appears  likely  that  a 
sodium  dextrose  compound  is  first  formed,  and  that  on  further 
heating,  organic  acids  and  resin  are  produced.  The  lactose  in  Rivas' 
test,  and  the  sucrose  in  the  ferrous  iodide  syrup,  may  be  supposed  to 
break  up,  yielding  dextrose,  which  might  then  condense  to  coloured 
substances,  as  described  above.  T.  A.  H^j- 
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Calculation  of  Optico-chemical  Constants.  H.  Stanley 
Redgrove  {Cliem.  Xews,  1910,  102,  3 — 6,  14 — 15). — The  method 
already  employed  in  calculating  thermochemical  constants  (compare 
Abstr.,  1907,  ii,  446,  604,  etc.),  in  which  the  influence  of  the  ethane 
and  certain  other  links  usually  ignored  is  taken  into  account,  is  now 
applied  to  the  experimental  data  for  the  refractive  indices  of  aliphatic 
hydrocarbons.  The  molecular  refractivities  of  these  hydrocarbons 
for  the  a-  and  y-hydrogen  lines,  calculated  with  the  help  of  the 
"  fundamental  constants,"  are  tabulated,  and  are  shown  to  be  in 
good  agreement  with  the  experimental  values.  The  observed  and 
calculated  molecular  dispersions  are  also  in  satisfactory  agreement, 
but  the  results  are  less  trustworthy,  as  the  measurements  are  greatly 
affected  by  experimental  errors.  It  is  shown  that  the  molecular 
dispersion  of  any  hydrocarbon  can  be  calculated  by  multiplying  the 
number  of  ethane  links  in  it  by  0*1 3,  the  number  of  ethene  (double) 
links  by  0*32,  and  the  number  of  ethine  (triple)  links  by  0-28.  The 
latter  constant,  however,  is  somewhat  uncertain,  owing  to  the  scanty 
experimental  data. 

Briihl's  method  of  calculating  optico-chemical  constants  is  open  to 
objection,  not  only  because  certain  links  are  not  taken  into  account, 
but  also  because  his  constants  are  in  some  cases  based  on  the  assump- 
tion that  aldehydes  and  ketones  contain  carbonyl  oxygen  only,  whereas 
they  are  often  equilibrium  mixtures  of  enolic  and  ketonic  forms. 

G.  S. 

Production  of  the  Fundamental  Spectra  of  Potassium, 
Rubidium,  and  Caesium.  Eugen  Goldstein  {Ber.  Deut.  physikal.  Ges., 
1910,  12,  426—443;  Physikal.  Zeitsch.,  1910,  11,  560—568.  Compare 
Abstr.,  1907,  ii,  725  ;  1909,  ii,  2).— The  method  described  previously 
for  the  production  of  well-developed  line  spectra  of  the  alkali  metals 
and  the  halogens  has  been  applied  to  the  examination  of  alkaU-metal 
fluorides.  With  suitable  condensers  placed  in  parallel  with  the 
discharge  tube,  line  spectra  of  the  halogens  are  obtained  in  the  case  of 
chlorides,  bromides,  and  iodides.  Fluorides,  however,  do  not  give  the 
corresponding  spectrum  of  fluorine,  but  under  these  conditions  the 
Bo-called  "fundamental  spectra"  of  the  alkali  metals  are  developed. 
Theye  spectra  are  characterised  by  the  fact  that  the  individual  linas 
f-annot  be  represented  by  any  of  the  usual  series  formulte.  As  the 
intensity  of  the  condenser  discharge  increases,  the  series  spectrum  of 
potassium  is  gradually  obliterated,  and  is  replaced  by  the  non-aeries 
"  fundamental  spectrum." 

"  Fundamental  .spectra "  of  rubidium  and  caesium  can  be  obtained 
in  a  similar  way.  As  compared  with  potassium,  the  only  difference 
exhibited  by  these  metals  lies  in  the  fact  that  the  conditions  requisite 
for  producing  the  two  independent  spectra  are  not  so  sharply 
differentiated  in  the  case  of  rubidium  and  caesium.  H.  M.  D. 

VOL.  XCVIII.  ii  46 


ii.   670  ABSTRACTS  OF   CHEMICAL  PAPERS. 

Spectra  of  Bismuth.  Wilhelm  Schwetz  {Zeitsch.  wiss.  Photo- 
chem.,  1910,  8,  301 — 315). — The  spark,  arc,  and  flame  spectra  of 
bismuth  have  been  examined.  From  his  own  and  previous  observ- 
ations, the  author  draws  the  conclusion  that  the  flame  spectrum  of 
metallic  bismuth  is  free  from  bands,  and  is  characterised  principally 
by  the  blue  line  X  =  4722.  The  feebly-developed  bands  which  are 
observed  in  the  examination  of  bismuth  salts  are  attributable  to 
bismuth  oxide.  This  band  spectrum  is  also  obtained  in  the  case  of 
bismuth  chloride. 

The  spark  and  arc  spectra  are  contrasted,  and  observations  relating 
to  the  influence  of  pressure,  self-induction,  and  a  magnetic  field  on 
the  spectrum  are  recorded.  H.  M.  D. 

Arc  Spectrum  of  Zirconium.  Albert  Bachem  (Zeitsch.  wiss. 
Photochem.,  1910,  8,  316 — 332). — Detailed  measurements  have  been 
made  of  the  wave-lengths  and  relative  intensities  of  the  lines  in  the 
arc  spectrum  of  zirconium  between  the  limits  A.  =  2166  and  X  =  7169. 
The  wave-length  measurements  are  based  on  the  values  of  Buisson 
and  Fabry  for  the  normal  lines  of  iron.  H.  M.  D. 

Connexion  bet-ween  Band  Spectrum  and  Chemical 
Dissociation.  Johann  G.  Koenigsberger  and  K.  Kupfeker 
(Physikal.  Zeitsch.,  1910,  11,  568— 571).— Of  the  three  types  of 
absorption  spectra  which  are  exhibited  by  gaseous  substances,  the 
authors  attribute  the  discontinuous  band  spectrum  to  intramolecular 
or  intra-atomic  conditions  which  are  brought  about  by  the  process  of 
chemical  dissociation.  Substances  like  iodine,  bromine,  sulphur,  and 
selenium,  the  molecules  of  which  undergo  dissociation  when  the 
temperature  is  raised,  exhibit  a  discontinuous  band  spectrum  when 
the  conditions  are  such  that  both  undissociated  and  dissociated 
molecules  are  present  in  appreciable  proportions.  If  by  altering  the 
conditions  of  temperature  and  pressure,  one  set  of  molecules  is  caused 
to  disappear  more  or  less  completely,  the  substance  in  question  will 
no  longer  give  the  discontinuous  band  spectrum.  H.  M.  D. 

Extreme  Red  and  Infra-red  Band  Spectra  of  Carbonated 
Gases.  F.  Croze  {Compt.  rend.,  1910,  150,  1672— 1673).— The 
spectrum  of  carbon  monoxide  consists  of  fourteen  visible  bands  and  a 
number  of  ultra-violet  bands,  the  principal  lines  of  which  obey 
Deslandres'  law.  The  author  has  photographed  five  bands  of  the 
same  series  in  the  infra-red,  in  which  the  wave-lengths  of  the  headlines 
are  722-5,  747*2,  792-5,  836-8,  and  HSl-Ofxfx. 

The  cyanogen  spectrum  consists  of  two  series  of  bands,  the  first 
extending  from  46()7/x/i,  into  the  ultra-violet,  and  the  second  composed, 
according  to  Thalen,  of  thirteen  bands  between  7102 fifi  and  5245fi/>t. 
This  series  extends  into  the  infra-red,  the  headlines  of  the  bands 
observed  being  725-4,  740-0,  753-6,  8001,  and  813-4/a/a,  whilst  beyond 
these  bands  a  very  feeble  continuous  spectrum  appears.  An  exposure 
of  six  to  eight  hours  was  necessary,  and  during  this  time  fresh 
cyanogen  was  constantly  circulated  through  the  Geissler  tube  at 
2  mm.  pressure  to  prevent  the  appearance  of  the  nitrogen  bands. 
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Carbonated  gases  give  the  above  two  spectra  and  also  Swan's 
spectrum,  usually  attributed  to  hydrocarbons  or  carbon.  Bergmann 
has  recently  mapped  the  spectrum  of  ttie  carbon  arc  between  640/x/i 
and  liOO/jLfi,  but  the  bands  grade  off  in  the  opposite  direction  to 
Swan's.  The  author  has  photographed  Bergmann's  spectrum  of  the 
arc  directly  both  in  air  and  in  a  vacuum.  R.  J.  C. 

The  Band  Spectrum  Obtained  by  Introduction  of  Mangan- 
ous  Chloride  into  the  Oxygen  Coal-gas  Blow-pipe  Flame. 
Hekmann  Casaretto  {Zeitsch.  wiss.  Photocheni.,  1910,  8,  381 — 40-1). — 
Measurements  of  the  band-spectrum  were  made  between  A  =  44:02"4 
and  X  =  6707'6.  The  photographic  records  indicate  that  in  this  region 
there  are  ten  similarly  constituted  groups  of  bands  which  fe.de  away 
towards  the  red  end  of  the  spectrum.  It  is  shown  that  the  frequencies 
of  the  constituent  bands  of  the  respective  groups  are  related  to  one 
another,  and  that  the  frequencies  of  corresponding  bands  of  the  f^everal 
groups  show  differences  which  are  very  nearly  constant. 

The  same  band  spectrum  is  obtained  with  other  compounds  of 
manganese,  but  the  bands  ai'e  more  clearly  developed  in  the  case 
of  the  chloride.  This  leads  the  author  to  infer  that  the  band  spectrum 
is  due  to  the  metal  itself.  H.  M.  D. 

Conditions  Under  which  the  Band  Spectrum  Attributed  to 
Cyanogen  may  Appear.  Antoixe  de  Gramont  and  Drecq  {Compt. 
rend.,  1910,  150,  1235 — 1236). — The  spectrum  of  sodium  carbonate,  or 
of  sodium  bromide  or  chloride  containing  O'Oyo  of  carbon  as  carbonate, 
obtained  by  the  use  of  a  spark  sufficiently  powerful  in  itself  to  fuse  the 
salts,  showed  all  the  characteristic  bands  of  cyanogen.  The  salts  were 
free  from  cyanide,  and  the  conditions  such  that  any  cyanogen  formed 
from  the  carbon  and  atmospheric  nitrogen  would  be  immediately 
decomposed,  since,  according  to  Andrews  and  Tait,  cyanogen  is  decom- 
posed into  its  elements  by  the  electric  spark.  It  is  suggested  that  the 
spectrum  usually  attributed  to  cyanogen  is  mei'ely  the  spectrum  of  a 
mixture  of  carbon  and  nitrogen.  The  bearing  of  this  theorem  on  the 
question  of  the  toxicity  of  Halley's  Comet  is  discussed.  E,.  J.  C. 

Three-fold  Emission  Spectra  of  Solid  Aromatic  Compounds. 
KtGEN  Goldstein  {Brit.  Aimoc.  Rep.,  1909,  129 — 131.  Compare  this 
vol.,  ii,  469). — An  aromatic  sub.stance,  when  cooled  in  liquid  air 
and  submitted  to  the  action  of  cathode  rays,  does  not,  as  was  originally 
supposed  (Abstr.,  1904,  ii,  689,  690),  emit  only  a  single  spectrum. 
For  each  substance  there  appear  three  spectra,  (a)  the  initial  82>ectrum, 
(b)  the  chiff  spectrum,  and  (c)  the  solution  8])ectruin.  The  first  appears 
at  the  moment  when  the  cathode  rays  fall  upon  the  substance  ;  its 
brightness  diminishes  and  ultimately  becomes  very  small,  but  it  never 
entirely  disappears.  The  light  belonging  to  the  initial  spectra  for 
colourless  substances  is  always  blue.  The  initial  spectra  begin  in  the 
red,  but  extend  through  the  green  aud  blue  into  the  ultra-violet ;  for 
two  substances  they  are  himilar  in  general  appetirance,  but  never 
identical.  The  chief  spectrum  appears  and  grows  brighter  whilst  the 
iotensity  of  the  initial  spectrum  is  diminishing.     In  a  large  number 
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of  cases  it  is  so  characteristic  that  it  can  be  employed  as  a  means  of 
identification,  even  of  isomeric  compounds.  The  chief  spectra  always 
begin  from  the  infra-red  and  end  in  the  green  or  blue,  or  in  some 
instances  in  the  yellow. 

The  solution  spectrum,  which  differs  entirely  from  the  others, 
appears  when  the  aromatic  substance  is  dissolved  in  a  solvent  and 
the  solidified  solution  exposed  to  cathode  rays.  Whilst  isomeric 
substances  exhibit  quite  distinct  solution  spectra,  the  same  substance 
emits  different  solution  spectra  when  dissolved  in  different,  even  if 
isomeric,  solvents.  The  light  of  the  chief  spectra  is  fluorescent,  but 
that  of  the  solution  spectra  is  phosphorescent.  E.  H. 

Dynamic  Isomerism.  Henry  E.  Armstrong,  Thomas  M.  Lowry, 
Sydney  Young,  Cecil  H.  Desch,  James  J.  Dobbie,  Martin  O.  Forster, 
and  Arthur  Lapworth  {Brit.  Assoc.  Report,  1909,  135 — 141). — This 
report  summarises  the  evidence  showing  that  the  presence  or  absence 
of  a  band  in  the  absorption  spectrum  of  a  camphor  derivative  is 
independent  of  the  occurrence  of  isomeric  change.  The  catalytic 
action  of  impurities  on  the  phenomena  of  colour,  fluorescence  and 
triboluminescence,  and  the  relation  of  crystallisation  to  phosphor- 
escence, fluorescence,  and  colour,  are  considered.  E.  H. 

Absorption  and  Fluorescence  of  Rubidium  Vapour.  Taylor  S. 
Carter  {Fhysikal.  Zeitsch.,  1910,  11,  632 — 633). — When  white  light  is 
allowed  to  fall  on  the  vapour  of  metallic  rubidium,  it  emits  a  well- 
developed,  red-coloured,  fluorescent  beam  of  rays.  Photographic  records 
show  that  the  fluorescence  spectrum  is  discontinuous.  The  banded 
absorption  spectrum,  which  determines  the  nature  of  the  fluorescence, 
is  found  to  be  closely  similar  to  the  absorption  spectra  of  potassium  and 
sodium.  H.  M.  D. 

Magnetic  Rotation  of  the  Plane  of  Polarisation  in  Crystalline 
Liquid  Substances.  Gerhard  Vieth  {Physikal.  Zeitsch.,  1910,  11, 
526 — 527). — Measurements  of  the  rotation  of  the  plane  of  polarisation 
by  the  active  amyl  anisylideneamino-a-methylcinnamate  in  a  magnetic 
field  have  shown  that  the  rotations  produced  with  oppositely  directed 
fields  are  unequal.  For  yellow  light,  the  dextro-rotation  is  about  6"3 
times  as  large  as  the  Isevo-rotation  ;  for  green  light,  the  ratio  of  the 
two  rotations  is  only  about  1'75.  In  all  cases  the  rotation  increases 
in  proportion  to  the  intensity  of  the  magnetic  field.  H,  M.  D 

The  Transmission  of  )8-Rays.  J.  Arnold  Crowther  {Proc.  Camh. 
Phil.  Soc,  1910,  15,  442 — 458). — Experiments  were  carried  out  on  the 
velocity  and  absorption  of  a  beam  of  /3-rays  of  radium  rendered  nearly 
homogeneous  by  passage  through  a  circular  arc  in  a  uniform  magnetic 
field,  after  the  manner  employed  by  W.  Wilson  {Proc.  Roy.  Soc,  1909, 
A,  82,  612),  except  that  a  vacuum  was  employed  to  avoid  the  scattering 
of  the  rays  by  air  while  in  the  magnetic  field.  It  was  shown  by  the 
use  of  two  similar  arrangements,  in  which  the  magnetic  field  of  the 
first  was  kept  constant  whih?  that  of  tlicj  second  was  varied,  that  the 
velocity  of  the  rays  transmitted  by  a  single  arrangement  did  not  var/ 
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more  than  1%  from  the  mean  value.  The  introduction  of  an  absorbing 
sheet  of  aluminium  (0"047  cm.  thick)  between  the  two  arrangements 
caused  a  small  but  decided  reduction  in  the  velocity  of  the  rays 
transmitted  [from  2"735  (  x  10^*^  cm. /sec.)  to  2690  in  one  case,  and 
from  2 '903  to  2-881  in  another].  In  the  first  case,  for  the  softer 
rays,  the  screen  caused  a  reduction  of  71%,  and  in  the  second  case  of 
52%  of  the  radiation,  showing  that  the  absorption  is  not  due  to  any 
important  extent  to  simple  retardation.  Glass  behaved  similarly  to 
aluminium,  but  platinum  was  different,  the  beam,  initially  homogeneous, 
emerging  with  considerable  range  of  velocity  in  either  direction,  but 
particularly  in  that  of  retardation.  The  law  of  absorption  of  these 
homogeneous  /3-rays  was  studied  for  aluminium  and  platinum.  For  the 
former  the  curve  was  neither  exponential  nor  linear,  but  for  the  latter 
it  was,  after  a  slight  initial  steeper  part,  strictly  exponential.  The 
latter  result  is  ascribed  to  the  complete  conversion  of  the  rays  into 
secondary  rays  in  the  first  0-001  cm.  of  platinum  traversed.  The 
analogy  between  the  exponential  absorption  of  these  secondary  /3-rays 
and  of  secondary  homogeneous  X-rays  is  pointed  out.  F.  S. 

Relationships  in  the  Emission  of  /3-Rays  and  the  Absorption 
of  these  by  Matter.  Otto  Hahn  {Ber.  Deut.  physikal.  Ges.,  1910,  12, 
468 — 474). — The  deviability  of  /3-rays  by  a  magnetic  field  has  been 
investigated  by  means  of  their  action  on  a  photographic  plate.  The 
photographic  record  obtained  in  the  case  of  the  /3-rays  emitted  by  the 
active  deposit  of  thorium  shows  two  very  distinct  bands,  corresponding 
with  the  emi.ssion  of  two  types  of  /8-rays.  These  are  the  rays  emitted 
by  thorium-yl  and  thorium-Z)  respectively.  Three  other  feebly- 
developed  bands  are  also  recognisable,  and  it  appears  therefore  that 
the  active  deposit  of  thorium  emits  five  different  sets  of  /8-rays. 

When  examined  in  the  same  way,  radium-^2  ^^^  found  to  give 
homogeneous  ^-rays.  On  the  other  hand,  mesothorium-2  appears  to 
emit  at  least  six  kinds  of  yS-rays,  and  the  photographic  record  obtained 
in  the  investigation  of  thorium-X  shows  that  this  also  emits  /3-rays. 

None  of  these  substances  gave  a  continuous  /3-ray  spectrum,  and  the 
apparently  continuous  spectrum  obtained  by  previous  observers  in  the 
case  of  radium  is  attributed  to  the  overlapping  of  a  large  number  of 
independent  bands.  H.  M.  D. 

The  Structure  of  y-Rays.  Edgar  Meyer  {Sitzuiigsber.  K. 
Akad.  Wis8.  Berlin,  1910,32,647—662;  Jahrb.  Radioakliv.  EUktronik., 
1910,  7,  279—295.  Compare  von  Schweidler,  this  vol.,  ii,  376).— If  the 
•y-rays  were  propagated  as  spherical  waves  from  their  origin,  tlie  von 
Schweidler  variation  due  to  the  individual  atomic  disintegrations 
would  not  be  altered  by  narrowing  the  cone  of  rays  under  investigation, 
but  on  the  newer  alternative  view  that  the  y-rays  are  propagated  along 
lines  [as  discrete  particles  (Bragg),  energy-bnndles  (Einstein,  Stark),  or 
localised  in  ether-patches  (J.  J.  Thomson)],  a  8e9ond  von  Schweidler 
variation  of  intensity  would  be  superimposed,  due  to  the  hetero- 
geneous structure  of  the  "  wave-front,"  and  this  would  come  into 
evidence  the  more  as  the  pencil  of  rays  is  narrowed.  The  von 
^hweidler  variations  with  a  radium  y-ray  source  at  the  centre  of  a 
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hetnispbevical  ionisation  chamber  were  observed  when  the  angle  of  the 
rays  was  diminished  from  27r  by  lead  screens.  In  several  series 
of  experiments  the  results  were  in  agreement  with  the  second 
hypothesis,  and  were  incompatible  with  the  first.  The  relative  values 
of  the  valuation  for  wide  and  narrow  cones  of  rays  were  in  good 
agreement  with  the  results  to  be  expected  on  the  second  hypothesis, 
calculated  from  the  theory  as  developed  by  von  Schweidler  and 
K.  W.  F.  Kohlrausch.  It  was  proved  in  separate  experiments  that 
the  results  could  not  be  due  to  variation  of  the  ionisation  of  the  gas, 
or  of  the  secondary  rays  emitted  from  the  walls  of  the  ionisation 
chamber,  for  when  these"  factors  were  varied,  the  character  of  the 
phenomena  was  not  essentially  altered.  About  30,000  observations 
were  made,  and  the  error  is  estimated  at  about  10%,  but  the  conclusion 
is  clearly  in  favour  of  the  rays  being  strongly  anisotropic  in  structure, 
although  whether  they  are  propagated  along  lines  or  along  narrow 
cones,  widening  as  the  distance  from  the  origin  is  increased,  is 
not  apparent  from  these  experiments.  F.  S. 

Secondary  Rontgen  Rays  from  Metallic  Salts.  J.  L.  Glasson 
(Proc.  Cavib.  Phil.  Soc,  1910,  15,  437 — 441). — The  question  examined 
was  whether  the  nature  of  the  characteristic  homogeneous  secondary 
JT-radiation,  produced  when  an  element  of  atomic  weight  greater  than 
40  is  subjected  to  X-rays  (Barkla),  was  affected  by  the  state  of 
chemical  combination  of  the  element.  The  results  with  various  salts  of 
iron  showed  that  even  when  the  iron  in  the  molecule  is  only  one-sixth 
of  the  whole  mass,  and  is,  moreover,  in  the  acid  radicle  (as  in 
ammonium  ferrocyanide),  the  radiation  is  mainly  the  homogeneous 
iron  radiation,  the  light  elements  producing  only  a  very  small  propor- 
tion of  scattered  primary  radiation,  which  is  considerably  more 
penetrating  than  the  secondary,  and  so  comes  into  evidence  only  when 
the  intensity  is  greatly  reduced  by  absorption  screens.  The  value  of 
the  absorption -coefficient  for  aluminium  for  the  secondary  X-radiation 
characteristic  of.any  metal  can  be  determined  quite  well  by  the  use  of 
its  salts,  and  for  manganese  was  found  to  be  100,  by  using  manganese 
sulphate,  which  agrees  with  that  predicted  from  its  atomic  weight. 

F.  S. 

The  Production  of  Cathode  Particles  by  Homogeneous 
Rontgen  Radiations.  R.  T.  Beatty  {Proc.  Camb.  Phil.  iSoc,  1910, 
15,  416 — 422). — Radiators  of  iron,  copper,  zinc,  arsenic,  and  tin  werei 
subjected  to  primary  A' radiation,  and  the  homogeneous  secondary] 
X-radiations  produced  were  (1)  measured  by  means  of  an  electroscope,: 
and  (2)  received  in  a  second  ionisation  chamber,  through  a  parchment] 
window  covered  with  silver  leaf,  in  which  the  air-pressure  could | 
be  varied.  The  object  was  to  investigate  the  absorption-coefiicientsi 
(A)  of  the  catliode  radiations  produced  by  the  secondary  X^-radiationsI 
in  air  and  hydrogen.  The  latter  produce  an  ionisation  proportional  to] 
the  pressure  which  can  be  subtracted  fi'om  the  total  ionisation,  thei 
part  due  to  the  cathode  radiation  (which  is  independent  of  pressurej 
when  the  latter  is  sufficiently  high  for  all  the  radiation  to  be  absorbed)] 
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can    be   found,   and    the     absorption-coefficients     in   the  two   gases 
determined.     These  are  given  in  the  following  table  in  cm.  units  : 


Air    

Hydrogen. 


Iron. 

Copper. 

Zinc. 

Arsenic. 

Tin. 

87-2 

51-9 

427 

27-43 

3-97 

17-05 

9-55 

771 

— 

0-51 

•  It  was  deduced  on  various  assumptions  (1)  that  the  ratio  between 
the  energy  absorbed  by  the  silver  and  that  used  in  producing  cathode 
radiation  is  constant ;  (2)  that  the  total  cathode  ionisations  in  air  and 
hydrogen  are  the  same ;  (3)  that  a  linear  relation  holds  between  the 
absorption  of  the  generating  X-rays  in  aluminium  and  that  of  the 
generated  cathode  radiations  in  air  ;  (4)  that  the  secondary  X-rays 
used  produced  175  times  more  ionisation  in  air  than  hydrogen  (except 
tin  X-radiation,  for  which  the  ratio  is  25).  F.  S. 

French  and  German  Units  of  Measurement  for  Radio- 
active Emanation.  A.  Jaboin  and  G.  Beaudoix  (/.  Phann.  Chim., 
1910,  [vii],  1,  497— 499).— The  French  unit  is  the  quantity  of 
emanation  disengaged  per  minute  by  1  mg.  of  radium  bromide 
in  solution,  without  reference  to  spontaneous  destruction.  This  unit  is 
independent  of  the  measuring  instrument,  and  remains  constant.  The 
German  unit  is  equal  to  a  fall  in  tension  at  the  electroscope  of  1  volt 
per  hour  and  per  litre  of  radioactive  water,  and  is  dependent  on  the 
capacity  of  the  measuring  instrument.  The  author  has  compared  the 
values  of  the  two  units  by  means  of  the  same  electroscope,  and  finds 
that  the  French  unit  is  7000  times  as  great  as  the  German  unit.  It 
is  suggested  that  a  common  international  unit  should  be  adopted. 

T.  A.  H. 

The  Atomic  Weight  of  the  Radium  Emanation.  Andre 
DfiBiERNE  {Compt.  rend,  1910,  150,  1740  —  1743). — A  new  method  is 
de.scribed  for  the  determination  of  the  atomic  weight  of  the  radium 
emanation  based  on  Bunsen's  determination  of  the  density  from  the 
velocity  of  escape  of  a  gas  through  a  small  hole  in  a  thin  partition.  The 
emanation,  mixed  with  varying  amounts  of  foreign  gases,  was  allowed  so 
to  escape  from  a  vessel  of  45  c.c.  capacity,  serving  also  as  a  McLeod 
gauge,  at  a  pressure  of  about  0-01  mm.  of  mercury  into  a  much  larger 
vessel  maintained  vacuous  by  a  Gaede  pump  kept  in  continuous 
operation.  The  pierced  diaphragm  consisted  of  a  piece  of  platinum 
foil,  O-Ql  mm.  thick,  and  communication  could  be  made  or  interrupted 
at  will  by  a  wide-bore  tap.  The  pressure  in  the  guage,  with  the  gas 
escaping,  diminished  exponentially  with  the  time  over  a  range  from 
0-2  to  0002  mm.,  and  the  exponential-coefficient  was  found  to  be 
inversely  proportional  to  the  density  of  the  gas  for  sulphur  dioxide, 
carbon  dioxide,  oxygen,  and  argon.  For  a  mixture  of  oxygen  and  argon, 
each  gas  behaved  under  the  conditions  as  if  alone  present  at  its  partial 
pressure.  For  the  emanation,  the  amount  remaining  was  determined 
by  means  of  the  penetrating  radiation  after  equilibrium  had  been 
attained,  and  the  amount  of  foreign  gii.s,  between  the  limits  of  0*5  and 
20  per  cent,  of  emanation,  had  no  effect  on  the  rapidity  of  escape  of 
the  latter.     From  the  exponential-coefficient  of  escape,  the  molecular 
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weight  of  the  radium  emanation,  as  compared  with  the  results  .for 
argon  and  oxygen,  was  found  to  be  in  the  neighbourhood  of  220.  The 
variations  in  the  separate  experiments  were  not  greater  than  2  or  3  per 
cent.  This  is  in  remarkable  accord  with  the  disintegration  theory,  from 
which  a  molecular  weight  of  222*5  is  to  be  expected.  F.  S. 

The  Quantitative  Measurement  of  the  Radium  Emanation. 
William  Duane  and  A.  Laborde  [Compt.  rend.,  1910,  150, 
1421—1423  ;  Le  Radium,  1910,7,  162—164.  Compare  Abstr.,  1905,  ii, 
219). — The  paper  deals  with  the  determination  of  the  constants  G  and  K 
in  the  previously-proposed  formula  :  I„  =  C  -  K^SjV,  which  expresses  the 
initial  ionisation,  /(,,  due  to  a  given  quantity  of  emanation  in  a  cylinder 
of  length  about  double  the  diameter,  of  interior  surface,  S,  and  volume, 
V,  G  being  the  ionisation  that  would  be  produced  were  all  the  radiation 
absorbed  in  the  air.  The  ratio  KIG  had  previously  been  found  to  be 
0"517,  so  that  the  above  formula  may  be  written  :  /o  =  (7(l  — 0*517. /S/F). 
Where  /«  represents  the  initial  current  in  E.S.U.  produced  by  the 
emanation  generated  by  1  gram  of  radium  per  second,  G  has  the  value 
5*19,  The  volumes  of  the  cylinders  varied  from  10  to  0*44  litres. 
The  maximum  current,  produced  after  three  hours,  is  similarly  repre- 
sented by  /,„ax.  =  13'15(1  -  0-572./^/r).  The  results  have  been  checked 
by  means  of  standards  of  radium,  for  which  Mme.  Curie  found  the 
atomic  weight  226*5.  F.  S. 

The  Amount  of  Radium  Emanation  in  the  Lower  Regions 
of  the  Atmosphere  and  its  Variation  with  the  Weather. 
John  Satterly  {Phil.  Mag.,  1910,  [vi],  20,  1 — 36). — A  long  series  of 
successive  daily  measurements  at  Cambridge,  England,  of  the  amount 
of  radium  emanation  in  the  air,  by  the  method  of  absorbing  the 
emanation  in  a  known  volume  of  air  by  means  of  cocoanut  charcoal, 
have  been  co-ordinated  with  the  prevailing  meteorological  conditions. 
The  term  radium  equivalent  signifies  the  amount  of  radium  which 
would  be  in  equilibrium  with  the  emanation  in  one  cubic  metre  of  air. 
The  average  I'adium  equivalent  was  105,  the  lowest  35,  and  the 
highest  350  (  x  10"^^  gram).  The  average  number  corresponds  with 
1*7  emanation  molecules  per  c.c.  of  air.  The  amount  was  found  to  be 
lowest  during  cyclones  and  highest  during  anticyclones,  except  where, 
from  a  study  of  the  trajectories  of  the  surface  air-currents,  the  air  was 
known  to  have  travelled  over  the  sea  or  very  rapidly  over  the  land, 
when  it  was  low.  It  was  high  when  the  air  had  spent  much  time  over 
land.  The  number  of  ions  produced  per  second  per  c.c.  of  air  by  the 
emanation  averages  2*1  (max.  7*0,  min.  0*7).  The  average  emanation 
content  found  by  Eve  at  Montreal  is  6/11  of  the  amount  found  at 
Cambridge.  The  lowest  number  of  ions  produced  per  second  in  a  closed 
vessel  is  8  (by  Wright  in  a  zinc  vessel  in  the  open  air  on  the  ground 
near  the  Toronto  Physical  Laboratory,  while  on  the  frozen  surface  of 
the  non-radioactive  waters  of  Lake  Ontario  the  number  was  4  for  the 
same  vessel).  Of  these  8,  4  therefore  are  due  to  the  penetrating 
radiation  from  the  ground,  and,  since  1  in  Canada  (or  2  in  Cambridge) 
is  due  to  the  radium  emanation,  the  remaining  3  must  be  ascribed  to 
tjie  radioactivity  of  the  vessel,     In  the  free  air,  it  is  estimated  that  the 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   677 

penetrating  rays  produce  1  instead  of  4,  and  the  thorium  emanation  2, 
in  addition  to  the  1,  or  2,  due  to  the  radium  emanation,  making  a  total 
of  4,  or  5,  ions  per  c.c.  per  second.  F.  S. 

The  Solubility  of  the  Radioactive  Emanations  in  Liquids. 
R.  W.  Boyle  {Trans.  Boy.  Soc.  Canada,  1909,  [iii],  3,  III,  75—80).— 
Experiments  on  the  bubbling  of  thorium  emanation  in  similar  manner 
through  different  liquids  showed  that,  as  for  the  radium  emanation, 
petroleum  oils  are  the  best  absorbers,  and  then  follow  in  order  :  ethyl 
alcohol,  sulphuric  acid,  water.  Rising  temperature  diminishes  the 
absorbing  power,  and  so  also  do  dissolved  salts,  although  in  relatively 
small  degree.  F.  S. 

The  Radioactivity  of  the  Rocks  of  the  Transandine 
Tunnel.  ArxVOLD  L.  Fletchek  {Phil.  Mag.,  1910,  [vi],  20,  36—45). 
— Nineteen  specimens  of  rock  (mostly  varieties  of  tuff,  trachyte,  and 
andesite)  taken  at  levels  about  1000  feet  from  the  surface  in  the 
transandine  tunnel,  from  2 '4  to  4'7  km.  from  the  Argentine  end, 
were  examined  for  radium  and  thorium  content  by  Joly's  methods. 
For  the  former,  the  mean  value  was  0"79  x  10~^-  gram  of  i-adium  per 
gram  (maximum  1*4,  minimum  0'3),  and  for  the  latter  056  x  10~^ 
gram  of  thorium  per  gram  (maximum  1*1,  minimum  00),  the  ratio 
of  the  mean  thorium  to  the  mean  radium  (0*71  x  10^)  being  similar 
to  that  found  by  Joly  for  certain  lavas  (Abstr.,  1909,  ii,  848). 
Thus  these  rocks  are  strikingly  low  in  radioactive  matter,  which  may 
be  due  to  the  alterations  most  of  the  rocks  had  undergone,  and  the 
removal  of  soluble  radioactive  matter  by  percolating  water.  The 
total  heat  evolved  is  estimated  at  2*9  x  lO"^*'  calorie  per  hour  per 
gram,  in  agreement  with  the  fact  that  no  abnormally  high  degree  of 
temperature  was  experienced  in  the  tunnel.  F.  S. 

Non-radioactive  Minerals  Containing  Helium.  Arnaldo 
PiUTTi  {Le  Radium,  1910,  7,  146 — 149). — With  different  mixtures  of 
pyrolusite  and  uranium  oxide,  1  gram  of  which  was  spread  over  a 
surface  of  4-55  cm. 2,  the  radioactivity  could  be  detected  with  0*0001 
part  of  uranium  oxide,  but  not  with  one-half  this  proportion.  Many 
minerals  of  which  the  radioactivity  was  too  feeble  to  be  detected,  for 
example,  castorite,  several  varieties  of  tourmaline,  and  a  rose-beryl 
from  Elba,  also  tourmalines  from  Fi-ance,  Swaziland,  New  York,  and 
Madagascar,  gave  clear  indications  of  the  stronger  lines  of  helium 
when  quantities  of  1  to  4  grams  were  heated  in  a  charcoal  vacuum. 
The  non-radioactive  minerals,  however,  always  contain  less  helium 
than  the  radioactive.  In  the  case  of  a  Madagascar  tourmaline, 
existing  in  large  crystals  coloured  rose  or  violet  internally  with  an 
external  fairly  sharply  defined  layer  of  green  colour,  the  latter 
possessed  a  radioactivity  and  helium-content  much  greater  than  the 
interior  portion.  For  beryls  from  Elba  an  inactive  ro.se  variety 
possessed  more  helium  than  a  green  one,  which  was  feebly  active.  In 
the  beryl  from  Acworth  (New  Hampshire)  examined  by  iStrutt  and 
found  by  him  not  to  contain  radium,  other  radioactive  substances  must 
be  present,  for  it  possesses  feeble  radioactivity.  F.  S. 
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The  Radioactivity  of  the  Spring  Water  of  Miilhausen 
(Alsace).  Wolf  Johannes  Muller  {Physikcd.  Zeitsch.,  1910,  11, 
545 — 547) — The  spring  water  of  Miilhausen  was  found  to  possess  a 
radio-activity  of  about  8  Mache  units  by  means  of  the  apparatus  of 
Schmidt  and  Kurz.  Such  a  high  activity  has  so  far  only  been 
observed  for  medicinal  springs.  The  activity  was  proved  to  be 
entirely  due  to  dissolved  radium  emanation,  and  there  is  no  detectable 
permanent  activity  in  the  water.  F.  S. 

The  Radioactivity  of  Greek  Medicinal  Springs.  Telemachos 
KoMNENOs  [with  Anastas  Dambergis  and  Basil  Aeginitis]  {Chem. 
Zenir.,  1910,  i,  1634;  from  Pharm.  Post,  1910,  43,  189— 190).— Tlie 
radioactivity  of  the  medicinal  springs  of  Aedipsos,  Hypati,  Cyllene, 
Loutraki,  and  Methana  is  tabulated  in  electrostatic  units.  For  some 
(Cyllene)  the  activity  is  remarkably  small,  while  for  others  (Loutraki, 
Tombasi)  it  approaches  that  of  the  most  radioactive  springs  known. 
The  activity  of  the  springs  is  supplemented  by  analytical  and  tempera- 
ture details.  F.  S. 

The  Rays  of  Potassium.  E,  Henriot  {Compt.  rend.,  1910, 
150,  1750 — 1751). — The  radioactivity  of  various  potassium  salts  is 
nearly  proportional  to  the  content  of  potassium,  and  the  small  differ- 
ences may  be  ascribed  to  differences  in  the  absorption  in  the  salts 
themselves,  and  to  the  fact  that  some  of  them  are  deliquescent.  No 
difference  of  radioactivity  was  caused  by  variation  of  the  temperature 
between  14°  and  140°.  The  rays  from  the  sulphate  and  chloride 
possess  the  same  penetrating  power.  No  phenomenon,  not  atomic  in 
character,  gives  rise  to  electrons  travelling  with  velocities  as  great 
as  in  the  case  of  the  potassium  radiation,  which  must  be  regarded  as 
speci6c  to  the  atom  of  potassium.  F.  S. 

The  Electric  Charges  Acquired  in  High  Vacua  by  Insulated 
Potassium  Salts  and  other  Radioactive  Substances.  J.  C. 
McLennan  {Trans.  Roy.  Sac.  Canada,  1909,  [iii],  3,  III,  81— 99).— A 
considerable  surface,  in  some  cases,  of  the  substances  examined  was 
exposed  in  a  high  vacuum  on  insulated  trays  connected  to  an 
electrometer.  With  polonium  the  substance  acquired  a  positive  charge, 
indicating  that  more  negative  than  positive  electricity  was  radiated. 
Tlie  same  held  true,  but  the  effect  was  much  more  marked,  with  an 
aluminium  tube  containing  radium,  the  .secondary  rays  excited  by  the 
y-rays  in  the  aluminium  causing  the  action.  With  uranium  nitrate 
no  indication  of  any  charging  effect  was  obtained  until  the  surface  was 
covered  with  thin  aluminium  foil  to  absorb  the  positively  charged 
a-rays,  when  a  positive  charge  was  acquired.  Hence  the  amounts  of 
positive  and  negative  electricity  radiated  in  this  case  are  similar. 
With  potassium  chloride  and  sulphate,  using  an  apparatus  set  up 
with  extreme  care,  the  acquisition  of  a  feeble  positive  charge  was 
proved.  The  effects  were  small,  but  showed  that  potassium  emits  an 
excess  of  negatively  charged  particles.  It  has  not  yet  been  determined 
whether  any  positively  charged  particles  are  emitted.  F.  S. 
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Behaviour  of  Bound  Electrons  in  Solid  Substances  towards 
Electromagnetic  Radiation.  Johann  Koexigsbeeger  and  K. 
KiLCHLiNG  {Ann.  Physik,  1910,  [iv],  32,  843— 867).— A  theoretical 
pnper  in  which  the  observations  recorded  previously  (Abstr.,  1909,  ii, 
367)  are  examined  from  the  standpoint  of  the  electronic  theory. 
Various  methods  of  calculating  the  ratio  ejvi  from  dispersion  and 
adsorption  measurements  are  indicated.  H.  M.  D. 

Electrical  and  Optical  Measurements  in  the  Glow  Discharge 
in  Sodium  and  Potassium  Vapour.  Georg  Gehlhoff  and  Karl 
KoTTGARDT  {Ber.  Deut.  physikal.  Ges.,  1910,  12,  492— 505).— The 
electric  discharge  through  potassium  and  sodium  vapours  at  higher 
temperatures  is  accompanied  by  complete  absorption  of  the  residual 
gases  in  the  discharge  tube.  The  lower  limits  of  temperature  at 
which  this  occurs  are  175°  for  potassium  and  290°  for  sodium. 
Potential  measurements  show  that  the  total  and  the  cathode  potential 
differences  fall  to  a  minimum  at  the  temperatures  at  which  absorption 
commences.  With  an  iron  cathode,  the  normal  cathode  fall  of 
potential  in  potassium  vapour  is  80  volts,  in  sodium  vapour  about 
115  volts. 

The  emission  spectrum  of  the  anodic  glow  light  shows  both  the 
principal  and  secondary  series  of  lines.  In  the  case  of  potassium,  the 
negative  glow  light  shows  the  secondary  series  at  low  temperatures  ; 
above  230°  the  fundamental  spectrum  is  seen  together  with  the 
secondary  lines,  and  above  300°  the  principal  series  makes  its  appear- 
ance. In  the  case  of  sodium  vapour,  principal  and  secondary  series 
are  found  in  the  spectrum  of  the  negative  glow  light  at  lower 
temperatures.  As  the  temperature  rises,  the  lines  of  the  secondary 
series  disappear  with  the  exception  of  that  in  the  green.      H.  M.  D. 

Electrochemistry  of  Proteins.  Dissociation  of  Potaesium 
Caseinogenate  in  Solutions  of  Varying  Alkalinity.  T.  Brails- 
ford  Robertson  {J.  Physical  Chem.,  1910,  14,  528 — 568.  Compare 
Abstr.,  1908,  i,  1027). — The  conductivity  of  potassium  hydroxide  is  at 
first  depressed  by  the  addition  of  caseinogen,  but  rises  again  and 
attains  its  original  value  when  the  solution  is  saturated  with 
caseinogen. 

The  alkalinity  of  solutions  of  potassium  hydroxide  with  and  without 
caseicogen  was  estimated  by  the  hydrogen  electrode  method.  The  two 
solutions  were  contained  in  the  arms  of  a  U-tube  separated  by  a  par- 
tition of  agar-agar  saturated  with  potassium  chloride.  The  difference 
in  hydroxy  I  ion  concentiation,  that  is,  the  proportion  of  unneutralised 
hydroxide  in  presence  of  the  caseinogenate,  was  calculated  by  Nernst's 
formula  from  the  potential  difference  set  up.  Further,  by  subtracting 
the  conductivity  of  uncombined  alkali  from  the  total  electrolytic 
conductivity,  the  conductivity  of  potassium  caseinogenate  was  obtained. 

To  promote  the  dissolution  of  caseinogen,  an  excess  of  alkali  was 
taken,  aud  was  afterward.'?  neutralised  with  hydrogen  chloride.  The 
conductivity  of  potassium  caseinogenate  is  not  affected  by  small 
quantities  of  potassium  chloride  in  its  solution.  Potassium  caseino- 
genate, therefore,  does  not  give  the  potassium  ion,  but  probably  dis- 
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sociates  into  complex  multivalent  ions.  The  mobility  of  the  potassium 
ion  is  about  61  x  10~^  cm.  per  sec.  under  unit  potential  gradient.  If 
the  velocity  of  the  caseinogen  ion  were  15  x  10"^,  the  maximum 
molecular  conductivity  of  potassium  caseinogenate  would  be  73  x  10"^ 
ohms,  at  18°.  Conductivities  ranging  from  80x10"^  to  120x10^3 
were  observed.  As  the  caseinogen  becomes  more  concentrated  its 
combining  capacity  for  potassium  decreases,  but  the  "  molecular  "  con- 
ductivity of  the  caseinogenate  increases.  Concentration  leads  to 
increased  complexity  of  the  caseinogen  molecule  and  increased  facility 
for  the  formation  of  complex  multivalent  ions. 

The  same  hypothesis  explains  why  the  sum  of  the  apparent  velocities 
of  the  ions  of  ammonium  caseinogenate  is  less  than  the  velocity  of  the 
ammonium  ion  alone.  The  acidity  of  caseinogen,  according  to  the  gas 
electrode  measurements,  tends  to  become  proportional  to  the  concentra- 
tion of  alkali  at  low  alkalinities,  but  approaches  a  constant  maximum 
in  presence  of  excess  of  alkali,  180  x  10 ~^  gram-molecules  of  hydroxide 
combining  with  1  gram  of  caseinogen.  On  precipitation  with  ammonium 
sulphate,  some  of  the  alkali  is  eliminated  from  the  caseinogenate. 

The  potentiometer  determinations  show  that  in  those  solutions 
containing  no  free  hydroxyl  ions,  each  gram  of  casein  was  combined 
with  51  x  10~^  gram-molecules  of  potassium  hydroxide  at  30°. 
Previous  observations  by  the  titration  method  have  given  50  x  lO"'"* 
equivalents  as  the  amount  of  alkali  required  to  produce  neutrality  to 
litmus. 

The  depression  in  conductivity  of  a  solution  of  potassium  hydroxide 
at  30°,  Xx  105,  =  26806 -47580062/c-28-98c,  ^here  b  is  the  con- 
centration of  alkali,  and  c  the  percentage  of  caseinogen.  By  exter- 
polation  the  conductivity  of  the  alkali  would  be  unaffected  (A  =  0) 
when  6  =  0"00114c.  This  is  actually  the  ratio  between  6  and  c  in 
solutions  which  are  saturated  with  caseinogen.  R.  J.  C. 

Absorption  of  Electrical  Waves  by  Alcohols.     P.  Beaulard 

{Compt.  rend.,  1910,  151,  55 — 57.  Compare  Abstr.,  1906,  ii,  3). — 
The  author  has  determined  the  apparent  specific  inductive  capacity,  c, 
of  glycerol  and  twelve  monohydric  alcohols  for  wave-lengths  of  12 
and  35  metres,  and  employed  the  results  to  calculate  the  value  of  \ 
in  the  expression  €  —  n\\--)^),  using  Drude's  values  for  ii^,  the 
true  specific  inductive  capacity.  With  the  exception  of  allyl  alcohol 
all  the  compounds  examined  showed  anomalous  dispersion  for  electrical 
waves.  W.  O.  W. 

Dielectric  Cohesion  of  Argon.  Edmond  Bouty  {Compt.  rend.^ 
1910,  150,  1643—1647.  Compare  Abstr.,  1904,  ii,  309).— The 
critical  sparking  potential  in  a  given  sample  of  argon  at  constant 
pressure  is  subject  to  large  secular  variations,  which  render  the  value 
of  the  dielectric  cohesion  somewhat  uncertain.  If  i/  is  the  minimum 
sparking  potential,  b  the  cohesion,  and  p  the  pressure,  y  =  a  +  bp, 
where  a  is  a  coeflficient  depending,  not  only  on  the  gas,  but  on  the 
nature  and  condition  of  the  containing  surfaces.  It  is  shown  that 
with  argon  a  may  be  greatly  influenced  by  the  presence  of  mercury 
vapour  from  the  pressure  gauge,  and  also  by  preliminary  cooling  of  the 
argon  in  liquid  air. 
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By  measuring  y  at  three  different  pressures  as  quickly  as  possible, 
values  of  a  and  b  were  obtained  on  the  assumption  that  a  did  not  vary 
during  the  time  taken  by  the  measurements. 

A  series  of  determinations  made  in  this  way  from  time  to  time 
gave  a  constant  value,  38,  to  the  dielectric  cohesion,  b,  whilst  a  varied 
from  539  to  659.  "With  argon  recently  cooled  in  liquid  air,  a  is  practi- 
cally zero,  but  rises  in  a  few  days  to  800 — 900. 

The  value  38  of  the  cohesion  is  practically  identical  with  that 
previously  obtained,  39,  using  argon  from  another  source. 

R  J.  C. 

Photoelectric  Effect  Exhibited  by  Zinc  in  Hexane.  George 
Jaffe  {Physikal.  Zeitsch.,  1910,  11,  571 — 575). — Experiments  are 
described  which  show  that  zinc,  immersed  in  hexane,  has  photoelectric 
properties  similar  to  those  exhibited  by  the  metal  when  surrounded 
by  air.  The  relative  intensities  of  the  photoelectric  effect  in  the 
two  cases  depend  on  the  strength  of  the  electric  field,  on  the  nature 
of  the  incident  ultra-violet  light,  and  on  the  length  of  time  during 
which  the  metal  has  been  exposed  to  the  incident  rays.  In  a  special 
case  the  effect  in  hexane  was  found  to  be  about  one-thousandth  of  the 
corresponding  effect  in  air.  H.  M.  D. 

Platinum-Rhodium  Thermo-element  from  Cf  to  lld^^. 
Egbert  B.  Sosman  {Amer.  J.  Sci.,  1910,  [iv],  30, 1 — 15). — In  a  previous 
paper  (compare  this  vol.,  ii,  261)  the  E.M.F.  of  the  platinum-rhodium 
thermo-element  has  been  referred  to  the  scale  of  the  nitrogen 
thermometer  between  400°  and  1550°,  and  the  comparison,  and 
hence  the  behaviour  of  the  nitrogen  thermometer,  is  now  extended  to 
the  m.  p.  of  platinum,  1755°,  and  also  from  0°  upwards.  The  above 
value  for  the  m.  p.  of  platinum  has  been  further  con6rmed  by  extra- 
polation of  the  curves  of  thermo-elements  containing  1 — 15% 
rhodium,  and  is  probably  accurate  within  5°.  The  data  for  the  low 
temperature-interval  are  the  m.  p.  and  b.  p.  of  water,  the  b.  p.  of 
naphthalene,  217'7°,  of  benzophenone,  305'4°,  and  the  m.  p.  of  cadmium, 
320'2°.  A  simple  method  of  interpolating  temperatures  with  the  10% 
thermo-element  is  described. 

The  variation  with  temperature  of  the  thermal  E.M.F.  of  platinum- 
rhodium  alloys  has  been  determined,  and  is  shown  graphically.  At 
all  temperatures  the  E.M.F.  increases  very  rapidly  with  the  first 
additions  of  rhodium,  and  at  20%  the  value  has  already  reached  within 
9>QP^oi  the  E.M.F.  of  platinum  against  pure  rhodium.  The  rate  of 
variation  of  the  E.M.F.  with  temperature  is  also  plotted  against  the 
atomic  composition  of  the  alloy.  The  data  indicate  that  from 
0  to  55  atom  per  cent,  of  rhodium  solid  solutions,  but  no  compounds,, 
are  formed.  (i.  S. 

The  Lead  Ooulombmeter.  I.  Franz  Fischer  and  Karl 
Thielk  {Ztitsch.  anorg.  Chem.,  1910,  67,  302— 316).— The  object  of 
the  investigation  is  to  determine  the  most  suitable  lead  salts  for  use  as 
electrolytes  in  the  lead  coulombmeter. 

Hydrogen  borotiuonde,  purified  by  adding  a  small  quantity  of  lead 
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carbonate  to  precipitate  sulphuric  and  hydrofluoric  acids,  filtering, 
passing  hydrogen  sulphide,  and  passing  air  through  the  filtrate, 
dissolves  lead  carbonate  without  becoming  turbid.  The  solution  of 
lead  borofluoride  is  neutral  to  Congo-red,  but  acid  to  litmus.  Crystals 
are  obtained  by  cooling  to  0°,]or  by  evaporating  <in  a  vacuum,  but  they 
are  highly  deliquescent,  and  cannot  be  freed  from  liquid.  They  leave 
a  basic  residue  when  re-dissolved  in  water.  Alcohol  precipitates  a 
hygroscopic,  basic  salt. 

Lead  aluminofluoride  is  prepared  by  dissolving  aluminium  hydroxide 
in  hydrofluoric  acid,  adding  a  little  lead  carbonate,  filtering,  and 
saturating  the  filtrate  with  lead  carbonate.  The  solution  attacks 
glass. 

Lead  silicofluoride  is  prepared  in  a  similar  manner,  and  has  not 
been  obtained  in  a  crystalline  form.  Lead  titanifluoride  and  zirconi- 
fluoride  have  similar  properties. 

Complex  acids  containing  tin  are  best  prepared  by  dissolving 
stannous  fluoride  or  stannic  sulphide  in  hydrofluoric  acid.  The 
stannous  solution  only  contains  a  small  proportion  of  complex  acid, 
most  of  the  tin  being  present  as  stannous  fluoride.  Lead  stanni- 
fluoride  resembles  the  other  salts  of  the  same  group. 

Ceric  hydroxide  dissolves  in  hydrofluoric  acid,  but  the  complex  acid 
decomposes  slowly,  depositing  cerous  fluoride.  Lead  tetra-acetate  and 
hydrofluoric  acid  also  yield  an  unstable  complex  acid,  which  only 
dissolves  a  small  quantity  of  lead  carbonate.  Vanadium  yields  a 
complex  acid,  which  only  dissolves  small  quantities  of  lead. 

Arsenic  and  antimony  trisulphides  only  form  small  quantities  of 
complex  acids  when  dissolved  in  hydrofluoric  acid,  but  arsenic  and 
antimony  pentasulphides  yield  solutions  which  dissolve  lead  carbonate, 
although  only  a  part  of  the  salts  is  present  in  the  complex  form. 
Bismuth  peroxide  dissolves  in  hydrofluoric  acid  at  -  10°,  but  the 
product  decomposes  when  the  temperature  rises.  It  was  not  found 
possible  to  compare  complex  fluorides  containing  thallium,  thorium,  or 
phosphorus. 

When  the  lead  salts  are  electrolysed,  lead  is  deposited  quantitatively 
from  the  borofluoride  and  silicofluoride,  and  probably,  under  suitable 
conditions,  from  the  titanifluoride  and  zirconifluoride  ;  antimony  and 
arsenic  are  partly  deposited  with  lead,  and  the  deposition  from  other 
solutions  is  not  quantitative. 

Tin  and  antimony  may  be  separated  by  oxidising  the  solution, 
passing  hydrogen  sulphide,  and  dissolving  the  precipitate  in  hydro- 
fluoric acid.  Hydrogen  sulphide  then  precipitates  only  the  antimony 
from  the  solution.  The  tin  is  recovered  after  decomposing  the 
complex  fluoride  with  sulphuric  acid  in  a  platinum  basin.  Ammonium 
fluoride  may  also  be  used  for  the  extraction  of  the  mixed  sulphides,  but 
with  less  advantage.  C.  H.  D. 

The  Lead  Coulombmeter.  II.  Franz  Fischer,  Karl  Thielb,  and 
Edward  B.  Maxted  {Zeitsch.  anorg.  Chem.,ldlO,  67,339 — 356.  Com- 
pare preceding  abstract). — One  copper  and  two  lead  coulombmeters  are 
connected  together  in  series.  The  lead  anodes  are  plates  6x4  cm.  in 
size,  and  the  cathodes  are  of  platinised  platinum  toil,  6x6  cm.  and 
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0*03  mm.  thick,  the  distance  between  anode  and  cathode  being  1"5  cm. 
Copper  foil,  freshly  coated  with  copper,  is  used  as  cathode  in  the 
copper  cell. 

After  an  experiment,  the  platinum  carrying  the  deposit  of  lead  is 
rapidly  washed,  then  lowered  into  a  vessel  containing  alcohol,  and 
dried  in  a  vertical  position  in  a  vacuum  desiccator. 

For  the  analysis  of  the  electrolyte,  an  excess  of  X/10-chromic  acid 
solution  is  added,  the  precipitate  of  lead  chromate  filtered  off,  and  the 
excess  of  chromic  acid  estimated  by  means  of  potassium  iodide  and 
sodium  thiosulphate.  When  lead  phenol-p-sulphonate  is  used,  this 
method  is  inapplicable,  and  the  lead  is  estimated  gravimetically.  The 
acidity  of  the  electrolyte  is  estimated  by  precipitating  the  lead  with  a 
known  excess  of  sulphuric  acid,  filtering,  and  titrating  the  filtrate 
with  alkali. 

Experiments  have  been  made  with  lead  borofluoride,  silicofluoride, 
and  phenol-p-sulphonate.  Too  high  a  proportion  of  free  acid  leads  to 
the  liberation  of  hydrogen  and  the  formation  of  lead  sponge,  and  too 
low  a  proportion  to  crystallisation  of  the  lead.  The  concentration 
should  increase  with  the  current  density,  and  gentle  warming  increases 
the  density  of  the  deposit. 

A  solution  of  lead  borofluoride  containing  150  grams  of  lead  and  the 
same  weight  of  free  acid  per  litre  gives  good  results,  and  may  be  used 
for  current  densities  of  0'14 — l-t'O  amperes  per  sq.  dm.  A  solution  of 
lead  silicofluoride  of  the  same,  or  of  lead  phenol-/>-sulphonate  of  one- 
half  this,  concentration  also  gives  good  results  for  ranges  of  0'14 — ll'O 
and  0*14 — 4-9  amperes  per  sq.  dm.  respectively.  The  addition  of 
0*1 — 1  gram  of  gelatin  or  agar-agar  prevents  crystallisation,  and  does 
not  interfere  with  the  accuracy  of  the  determination.  C.  H.  D. 


The  Theory  of  the  Determination  of  Transference  Numbers 
by  the  Method  of  Moving  Boundaries.  Gilbert  N.  Lewis 
{J.  Amer.  Chem.  Soc,  1910,  32,  862 — 869). — In  the  case  of  certain 
solutions,  for  example,  the  normal  solutions  of  sodium  and  potassium 
chlorides,  the  transference  numbers  of  the  ions  have  been  determined 
by  three  methods,  namely:  (1)  the  Hittorf  method;  ('J)  the  method 
of  moving  boundaries,  and  (3)  Nern.st's  method,  which  gives  the  ''  true 
transference  number,"  and  depends  on  the  use  of  some  reference 
substance  in  solution  which  does  not  wander  with  the  current,  and 
with  respect  to  which  rather  than  to  the  water  the  salt  content  at 
each  electrode  is  determined.  The  close  agreement  obtained  by 
methods  (2)  and  (3)  has  led  Wa.shburn  (Abstr.,  1908,  ii,  1009)  and 
Denison  (this  vol.,  ii,  15)  to  draw  the  conclusion  that  the  method  of 
moving  boundaries  gives  immediately  the  true  transference  numbers. 
The  author  shows,  however,  that  this  agreement  is  entirely  accidental, 
and  due  to  the  neglect  of  a  correction  which  must  always  be  made 
when  the  method  of  moving  boundaries  is  employed.  This  correction 
is  due  to  volume  changes  at  the  electrodes  brought  about  by  the 
disappearance  of  salt  from,  or  the  entrance  of  salt  into,  the  solution ; 
it  is  the  larger  the  more  concentrated  the  solution.  When  this 
correction    is    applied,    the    method    of    moving    boundaiies    gives, 
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theoretically  and  practically,  the  Hittorf  transference  numbers,  and 
not  the  true  transference  numbers. 

The  theory  of  a  suggested  method  for  obtaining  true  transference 
numbers  from  moving  boundary  experiments  by  the  aid  of  a  non- 
electrolyte  which  does  not  migrate  with  the  current  is  given,  but 
the  method  still  remains  to  be  worked  out  practically.  T.  S.  P. 

Electrolytic  Conductivity  of  Non-aqueous  Solutions  at 
Low  Temperatures.  Paul  Walden  {Zeitsch.  physikal.  Chem.,  1910, 
73,  257—268.  Compare  Abstr.,  1904,  ii,  227;  1906,  ii,  149,  335; 
1907,  ii,  231,  734).— Kohlrausch  {Proc.  Roy.  Soc,  1903,  71,  338)  has 
shown  that  the  temperature-coefficient  of  the  conductivity  a  of  . 
aqueous  solutions  approximates  to  the  temperature-coefficient  of  the 
fluidity  of  water,  and  the  author  {loc.  cit.)  has  found  that  the  same 
relationship  is  approximately  valid  for  organic  solvents.  In  the 
equation  Kt^^  Ko{\  +at),  Kt,  the  specific  conductivity  at  the  tempera- 
ture t,  must  become  zero  at  the  temperature  tx=  —  l/«,  provided  that 
the  relationship  in  question  holds  for  low  temperatures. 

To  test  this  point,  the  conductivity  of  tetraethylammonium 
iodide  or  the  corresponding  propyl  compound  has  been  determined  in 
twelve  organic  solvents  through  a  wide  range  of  temperature,  in  some 
cases  from  —  100°  upwards.  The  results  show  that  in  no  case  does  - 
the  temperature-conductivity  curve  intersect  the  "temperature  axis  at  m 
an  acute  angle,  as  required  by  the  above  considerations,  but  approaches 
it  asymptotically,  so  that  the  calculated  values  of  tx  for  the  different 
solvents  have  no  definite  physical  meaning.  In  the  course  of  the 
experiments,  the  freezing  points  of  the  following  substances  have 
been  re-determined  :  ethylene  glycol,  -11  "2°;  furfuraldehyde,  -36 '5°; 
anisaldehyde,  —  2*1°;  methyl  cyanoacetate,  -22*5°;  phenylacetonitrile, 
-26"5°;  methyl  thiocyanate,  -51°,  and  nitromethane,  -26 '5° 

a.  s. 

Formamide    as    a  Solvent    for  Inorganic    Salts    and    the, 
Electrolysis    of    Such    Solutions.      Hermann    Rohler   {Zeitsch 
Elektrochem.,    1910,    16,    419—436). — The   specific    volume   of    pur« 
formamide   between  -  7°  and    -I-  25°   is  given   very   exactly  by   V= 
0*8674(1 +  0'000644<).     There  is  no  maximum  between  these   limits.! 
The  purest  material  obtained  had  m.  p.  1'58°,  and  specific  conductivity,! 
18-9x10-5. 

Anhydrous  copper  sulphate  dissolves  in  formamide,  yielding  a  dark! 
blue  solution,  which  soon  deposits  a  light  blue,  crystalline  cupriol 
formamide  of  the  composition  (H-C0-NH)2Cu -H  2H-CO-NH2.  B) 
prolonged  heating  at  95°,  two  molecules  of  formamide  are  driven  off,l 
leaving  copper  formamide,  (H'C0*NH)2Cu.  The  sulphuric  acid] 
produced  remains  dissolved  (partly  in  combination  with  formamide),! 
and  its  accumulation  limits  the  reaction.  The  acid  solution,  with] 
0*8%  of  copper,  was  electrolysed,  using  a  copper  anode  and  a  rotating] 
cathode.  The  quantity  of  copper  deposited  was  much  less,  and  thatl 
dissolved  much  greater,  than  the  theoretical  amount.  It  was  found! 
that  copper  reduces  the  cupric  salt  to  cuprous  f^alt,  and  also  that  J 
formamide  alone  dissolves  copper  in  presence  of  oxygen.     By  shakingj 
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the  cupric  solution  with  copper  until  reduction  was  complete,  and  then 
carrying  out  the  electrolysis  in  an  atmosphere  of  hydrogen,  equal 
quantities  of  copper  were  dissolved  and  deposited.  At  25°,  only 
29%  of  the  cupric  salt  is  reduced  by  metallic  copper,  and  the  quantity 
of  copper  deposited  when  the  solution  is  electrolysed  is  about  4/3  of 
that  deposited  simultaneously  in  a  copper  voltameter. 

A  saturated  solution  of  cuprous  chloride  in  formamide  is  colourless, 
and  contains  1*3%  of  copper  3  when  electrolysed  in  an  atmosphere  of 
hydrogen,  the  copper  dissolves,  and  is  deposited  quantitatively  in  the 
-4inivalent  form.  "With  both  the  sulphate  and  chloride  solutions  the 
deposits  are  powdery  at  first,  but  improve  with  continued  use  of  the 
solution.  Lustrous,  adherent  deposits  are  obtained  with  about  0"2  to 
0'25  ampere  per  100  sq.  cms. 

Salts  of  mercury  and  silver  are  reduced  to  metal  by  formamide ; 
this  is  also  the  case  with  the  copper  solutions  when  they  are  warmed. 

Cupric  chloride  9,nd  formamide  react  in  the  same  way  as  the 
sulphate.  The  hydrochloric  acid  formed  combines  with  formamide 
to  a  colourless,  crystalline  substance,  H'C0"NH2,3HC1.  The  solutions 
of  this  substance  in  formamide  conduct  electricity  well,  and  dissolve 
zinc  with  evolution  of  hydrogen. 

The  chlorides  of  nickel  and  cobalt  react  readily  with  formamide, 
yielding  crystalline  compounds  :  Ni(CH20N)2,2CH30N  and 

Co(CH20N)2,2CH30N" 
respectively.    Like  the  copper  compound,  these  decompose  when  heated, 
leaving  a  residue  of  pure  metal. 

Lead  nitrate  gives  the  compound  Pb(CHoON).„  but  lead  chloride 
takes  up  a  molecule  of  formamide  without  decomposition,  yielding  the 
substance  PbCl2,CH30N.  Lead  formamide  decomposes  at  200°,  leaving 
metallic  lead. 

Stannous  chloride  is  very  freely  soluble  in  formamide,  and  reacts 
with  it,  but  the  compound  could  not  be  isolated. 

Zinc  chloride  dissolves  readily,  and  the  strong  solutions  deposit 
zinc  formamide,  Zn(CH20N).3,2CH30N ;  when  heated  at  100°,  this 
decomposes,  losing  formamide  and  water  and  leaving  zinc  cyanide. 

The  metallic  formamides  are  all  sparingly  soluble  in  formamide ; 
the  solubilities  lie  between  02iVand  0005xV  at  25°.  The  conductivity 
of  the  solutions  is  small. 

Solutions  of  lead  chloride  (4%  of  lead),  lead  nitrate  (31  "5%  of  lead), 
zinc  chloride  (8'2%  of  zinc),  zinc  oxide  (08%  of  zinc),  and  of  stannous 
chloride  (14*3%  of  tin)  were  electrolysed  in  the  same  way  as  the  copper 
solutions.  In  each  ca.se,  compact,  adherent  deposits  were  obtained 
under  almost  the  same  conditions  described  for  copper,  and,  except 
that  no  reduction  occurs,  the  results  were  very  similar. 

No  metallic  deposit  was  obtained  when  solutions  of  nickel,  cobalt, 
iron,  aluminium,  and  magnesium  ssilts  were  electrolysed.  T.  E. 

Electrolysis  of  Glass.  Adolf  Heydwbiller  and  F.  Kopfermann 
{Aim.  Physik,  1910,  [iv],  32,  739— 748).— Experiments  are  described 
which  show  that  sodium,  potassium,  barium,  strontium,  tin,  lead, 
copper,  iron,  cobalt,  and  silver  are  capable  of  passing  through  glass  at 
tem{)€raturea  of   250—450°  under  the  intluence  of  an   electric  lield. 

VOL.  XCVIH.  ii.  47 
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Negative  results  were  obtained  with  gold,  platinum,  and  uranium. 
The  glass  diaphragm,  in  the  foi^m  of  a  tube,  the  thickness  of  which 
varied  from  one  to  two  millimetres,  was  immersed  in  a  molten  salt  of 
the  metal  under  investigation,  and  this  served  as  the  anode  liquid. 
The  cathode  liquid,  consisting  usually  of  a  mixture  of  sodium  and 
potassium  nitrates,  was  placed  in  the  tube  itself.  Similar  results  were 
obtained  with  an  easily  fusible  sodium  glass  and  a  much  less  readily 
fusible  potassium  glass. 

In  many  cases  the  entry  of  the  foreign  metal  ions  into  the  glass  is 
accompanied  by  the  appearance  of  pronounced  colour  effects.  These  are 
attributed  to  the  colloidal  condition  of  the  metals,  and  this  view 
is  consistent  with  the  appearance  of  the  glass  under  the  ultra- 
microscope.  In  general,  the  conductivity  of  the  glass  varies  as  the 
electrolysis  proceeds,  and  this  is  supposed  to  be  due  to  differences 
in  the  mobilities  of  the  various  ions. 

Similar  diffusion  phenomena  are  observed  without  an  electric 
current,  but  the  process  in  these  circumstances  is  comparatively 
slow.  H.  M.  D. 

Magnetisation  of  Certain  Alloys  as  a  Function  of  the 
Composition  and  the  Temperature.  Kotaro  Honda  (Ann. 
Phijsik,  1910,  [iv],  32,  1003— 1026).— The  dependence  of  the  magnetic 
properties  of  binary  alloys  on  the  composition  and  on  the  temperature 
has  been  examined.  Data  were  obtained  for  the  following  pairs 
of  metals :  nickel-chromium,  cobalt-chromium,  iron-vanadium,  nickel- 
tin,  nickel-aluminium,  manganese-antimony,  and  manganese-tin. 
From  a  comparison  of  the  magnetic  data  with  observations  relating  to 
the  structure  of  the  alloys,  it  is  found  that  the  ferro-magnetic  properties 
are  determined  by  particular  crystalline  constituents  of  the  alloys. 
This  is  also  true  in  the  case  of  the  remanent  magnetism.     H.  M.  D. 

Thermo-magnetic  Properties  of  the  Elements.  Kotaro 
Honda  {Ann.  Physik,  1910,  [iv],  32,  1027— 1063).— The  magnetic 
susceptibility  of  a  large  number  of  elements  has  been  determined  at 
the  ordinary  and  at  higher  temperatures.  A  comparison  of  the  data 
for  the  ordinaiy  temperature  shows  that  the  magnetic  susceptibility 
varies  with  the  atomic  weight  in  a  periodic  manner.  Elements 
belonging  to  the  same  group  occupy  in  many  cases  corresponding 
positions  on  the  periodic  curve.  In  respect  of  the  influence  of 
temperature  on  the  magnetic  susceptibility,  the  various  elements  are 
tabulated  according  to  whether  the  susceptibility  increases,  decreases, 
or  remains  practically  constant  as  the  tempei-ature  rises.      H.  M.  D. 

A  Graphic  Method  for  the  Correction  of  Gas  Volumes. 
Robert  Crosijie  Farmer  {Analyst,  1910,  35,  308 — 309). — A  con- 
venient device  for  the  reduction  of  gas  volumes  to  normal  temperature 
and  pressure,  the  various  scales  being  so  arranged  that,  by  means  of  a  rule 
placed  at  the  points  corresponding  with  the  observed  temperature  and 
pressure,  the  corrected  volume  of  1  c.c.  of  gas  at  normal  temperature 
and  pressure  can  be  read  off.  For  nitrogen  estimations  a  scale  has 
been  added  by  which  the  logarithm  of  the  weight  of  1  c.c.  of  nitrogen 
can  be  read.  L.  de  K. 
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Gaseous  Explosions.  Sir  William  H.  Preece,  Dugald  Clerk, 
Bertram  Hopkixson,  "William  A.  Bone,  Burstall,  Hugh  L. 
Callendar,  Ersest  G.  Coker,  W.  E.  Dalby,  Harold  B.  Dixox, 
Richard  T.  Glazebrook,  H.  S.  Hele-Shaw,  J.  E.  Petavel,  Arthur 
Smithells,  W.  Watson,  John  A.  Harkeb,  H.  C.  L.  Holdes,  and 
H.  R.  Sankey  {Brit.  Assoc.  Report,  1909,  247— 270).— This  report 
deals  with  the  measurement  of  the  specific  heat  of  gases  at  high 
temperatures,  radiation  in  gaseous  explosions,  the  measurement  of 
temperature,  and  Deville's  experiments  on  the  dissociation  of  gases. 

E.  H. 

Thermodynamics  of  zsoPentane.  Gunther  Vogel  {Zdtsch. 
physikal.  Chem.,  1910,73,  429 — 480). — As  a  preliminary  to  the  dis- 
cussion of  the  characteristic  equation  for  isopentane,  the  experimental 
data  of  Young  for  this  substance  have  been  supplemented  by  direct 
determinations  of  certain  thermal  con.stants.  The  heat  of  vaporisation 
is  6397  ±1988  cal.  per  mol.  ;  the  specific  heat  of  the  vapour  at 
constant  pressure  is  0-4593  at  58°  and  0-4881  at  100-75°,  and  the 
specific  heat  of  liquid  tsopentane  determined  by  comparison  with 
benzene  is  0-5266  ±0-00106  at  8°. 

On  the  basis  of  the  characteristic  equation  of  Reinganum  (Diss., 
Gottingen,  1899),  which  is  a  modified  form  of  van  der  Waals'  equation, 

the  equation  a  =  (t^, - p^  =  L  +  ^  +  yj^^^J  «" ^''^\  where  p=\/v, 

and  a,  /8,  y,  c,  k^  are  constants,  is  deduced,  and  is  shown  to  represent 
satisfactorily  the  thermal  behaviour  of  zsopentane.  From  this  expres- 
sion by  integration  the  somewhat  complicated  characteristic  equation 
for  tsopentane  is  obtained. 

Finally,  the  abov'e  expression  a  =  [T{8pjS7^ -p]v^  is  shown  to  hold 
also  for  ethylene,  ethyl  ether,  and  carbon  dioxide,  and  it  is  probable 
that  the  behaviour  of  these  substances  could  also  be  represented  by 
characteristic  equations  similar  to  that  deduced  for  tsopentane. 

G.  S. 

Method  for  Determining  Boiling  Points  under  Constant 
Conditions.  Alexander  Smith  and  Alan  W.  C.  Menzies  {Proc. 
Roy.  Soc.  Edin.,  1910,  30,  432 — 435).— The  apparatus  consists  of  a 
small  bulb  with  a  bent  capillary  not  less  than  1  mm.  in  diameter. 
The  bulb  is  charged  with  0-03 — 0-1  gram  of  the  substance  of  which 
the  boiling  point  is  to  be  determined,  and  attached  to  a  thermometer 
suspended  in  a  beaker  containing  tho  heating  liquid,  so  that  the 
opening  of  the  capillary  points  downwards.  When  the  temperature 
of  the  bath  has  remained  at  the  boiling  point  of  the  substance  in  the 
bulb  for  a  few  moments,  dissolved  and  occluded  gases  and  moisture 
have  all  been  expelled,  and  a  rapid  stream  of  pure  vapour  i.^sues. 
With  falling  temperature  and  vigorous  stirring,  the  point  at  which  the 
bubbles  .suddenly  cease  can  be  read  accurately ;  this  is  the  boiling 
point  (compare  Abstr.,  1909,  ii,  20),  When  the  substance  is  soluble 
in  the  bath-liquid,  the  point  at  which  boiling  ceases  cannot  be  ascer- 
tained sharply.     The  bath-liquid  is  then  allowed  to  recede  into  the 

47—2 
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capillary  to  a  fixed  point  5 — 10  mm.  from  the  opening  ;  the  tem- 
perature at  which  this  point  is  reached  is  the  boiling  point. 

Besides  the  ordinary  correction  for  barometric  pressure,  a  correction 
must  be  made  for  the  head  of  liquid  above  the  opening  of  the 
capillary  or  above  the  mark  to  which  the  bath-liquid  ascends.  This 
depth  is  measured  to  within  2  mm.,  and  the  density  of  the  bath-liquid 
may  be  obtained  from  the  following  formulae  :  Sulphuric  acid  (92-75%) ; 
D  =  1  -818  -  0-000906  {t  -  30°).  Melted  paraffin  (m.  p.  53°) ;  D  =  0-778  - 
0-000612  (i  -  60°).  Mixture  of  sodium  and  potassium  nitrates 
(45-5  :  54-5  parts) ;  D  =  1-968  -  0-00075  {t  -  230°). 

The  method  is  accurate,  and  may  be  applied  to  non-fusing  solids, 
such  as  calomel  and  ammonium  carbonate.  T.  S.  P. 

A  Common  Thermometric  Error  in  the  Determination  of 
Boiling  Points  under  Reduced  Pressure.  Alexander  Smith 
and  Alan  W.  C.  Menzies  (Proc,  Boy.  Soc.  Edin.,  1910,  30,  436). — 
When  the  bulb  of  a  thermometer  is  enclosed  in  an  evacuated  vessel, 
the  dilatation  of  the  bulb  introduces  a  considerable  error  into  the 
temperature  readings.  In  the  case  of  some  thermometers  which  were 
tested,  a  diminution  in  pressure  from  748  to  20  mm.  caused  an  error 
of  0*10 — 0-17°.  This  source  of  error  has  hitherto  not  been  taken  into 
account  in  measuring  boiling  points  under  diminished  pressure. 

T.  S.  P. 

Simple  Dynamic  Method  for  Determining  Vapour  Pressures. 
Alexander  Smith  and  Alan  W.  C.  Menzies  [Proc.  Roy.  Soc.  Edin., 
1910,  30,  437 — 438). — The  bulb  apparatus  described  in  a  previous 
abstract  is  used.  The  lower  part  of  the  thermometer  is  enclosed  in  a 
test-tube  containing  a  portion  of  the  bath-liquid.  The  interior  of  the 
test-tube  communicates,  through  a  right-angled  tube  inserted  in  the 
cork,  with  a  pump  and  with  the  atmosphere.  The  bath  is  brought  to 
constancy  at  the  required  temperature  with  the  pressure  in  the 
apparatus  above  the  vapour  pressure  of  the  substance.  The  pressure 
is  next  lowered  gradually  until  a  continuous  stream  of  bubbles  issues 
from  the  capillary.  Then  the  pressure  is  allowed  to  rise  until  the 
stream  just  ceases,  which  gives  the  vapour  pressure  at  the  temperature 
of  the  bath.  T.  S.  P. 

Vapour  Pressure  of  Water  and  Aqueous  Solutions  of 
Sodium  Chloride,  Potassium  Chloride,  and  Sucrose.  Francis  C. 
Krauskopf  {J.  Physical  Chem.,  1910,  14,  489— 508).— The  water 
contained  in  a  known  volume  of  air  saturated  at  the  vapour  pressure 
of  each  solution  was  estimated  by  direct  weighing  in  absorption  tubes. 
From  2  to  28  litres  of  air  were  drawn  over  the  solution  in  about 
one  hour,  the  volume  being  so  chosen  as  to  give  about  1  gram  of  water 
in  each  case.  The  method  and  apparatus  used  were  described  by 
Lincoln  and  Klein  (Abstr.,  1907,  ii,  435),  with  the  difference  that 
heavy  gas-engine  oil  with  practically  no  vapour  pressure  was  used 
in  the  aspirator  instead  of  water. 

The  vapour  pressures  of  water  at  various  temperatures  are  as 
follows:    25°,   23-71  mm.;  30°,  31-84  mm.;    35°,   41-91    mm.;    40°, 
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5518  mm. ;  50°,  9216  mm. ;  60°,  149-26  mm.  ;  70°,  233-99  mm. ;  80°, 
355*08  ram.  These  values  are  in  good  agreement  with  previous 
observations. 

The  vapour  pressures  of  sodium  chloride  and  potassium  chloride 
solutions  at  40°  and  60°  show  an  apparent  increase  in  molecular  weight 
as  the  solutions  become  more  dilute.  This  agrees  with  Kahlenberg's 
freezing-point  and  boiling-point  determinations,  and  is  opposed  to  the 
dissociation  theory. 

The  molecular  weight  of  sucrose  appears  to  decrease  with  increase 
in  the  dilution.  R.  J.  C. 

Vaporisation.  V.  Hanns  von  Juptner  (Zeitsch.  physikal.  Chem., 
1910,  73,  343—382.  Compare  Abstr.,  1908,  ii,  663,  810  ;  1909,  ii, 
21  ;  this  vol.,  ii,  583). — It  is  suggested  that  the  deviations  from 
van  der  Waals'  equation  are  connected  with  the  simultaneous  exist- 
ence of  liquid  and  vapour,  and  that  the  equation  is  strictly  valid  for 
a  single  phase  (liquid  or  vapour).  A  number  of  relationships  are 
deduced  for  "  ideal  "  conditions,  that  is,  when  only  one  phase  is  present. 

For  ideal  liquids  the  ideal  density  is  proportional  to  the  tem- 
perature. At  the  absolute  zero  it  is  four  times  the  critical  density, 
and  is  zero  at  T"ic  =  2Tic.  The  temperature  T"k  is  therefore  called  the 
absolute  critical  point. 

T'k  =  ^l'2Tk  is  the  ideal  critical  point;  at  this  temperature  the  ideal 
density  of  the  liquid  is  equal  to  the  critical  density,  and,  further, 
Tr'i- =  3/»'i-,  v'k  =  Zb'k,  and  vi/vk  —  S/d,  where  the  symbols  have  the  usual 
significance  and  ideal  conditions  are  indicated  by  the  '  sign. 

The  surface-tension  of  the  ideal  liquid  is  represented  by  the  formula 
''i^'klT^k  =  <i{Dil Dk)r  =  ^,  and  is  diminished  in  the  presence  of  vapour 
(owing  to  the  capillary  attraction  of  the  vapour  molecules)  to  iri/7rc  = 
a(4-l)  =  3a.  As  the  internal  pressure  is  thus  reduced,  the  liquid 
expands. 

If  the  vapour  density  is  represented  by  d,  the  ideal  liquid  density  by 
D\  the  relationships  hold  :  irj  =  ad^,  iri  =  (iD^^,  and  iri  —  Tr.f  =  o(Z),'^  —  d-). 
When  allowance  is  made  for  the  diminution  of  the  internal  pressure,  ir, 
of  the  liquid,  the  final  value  of  the  latter  is  a{D  -  d)-.  Further,  for 
the  ideal  liquid  the  following  relationships  hold:  D^/Dk^  ^ —  26; 
v'/vii:=]l{i-26),  and  Tr/Tri- =  (4  -  26)^  (for  meaning  of  symbols  see  loc. 
cit.).  The  above  conf-iderations  also  afford  a  simple  explanation  of  the 
law  of  Cailletet  and  Alathias,  as  the  density  of  the  ideal  liquid  in  the 
presence  of  its  vapour  is  diminished  by  the  density  of  the  vapour. 

For  further  deductions  and  illustrations  the  original  paper  should  be 
consulted.  In  particular,  the  relationship  p  kVk/ T^  =  const,  is  deduced, 
and  it  is  shown  from  the  data  for  over  forty  liquids  that  the  deviations 
from  the  mean  value  are  e.xtremely  small.  G.  S. 

Crystallisation  Temperatures  of  Binary  Mixtures,  ^milk 
Baud  and  L.  Gay  {Compt.  rend.,  1910,  150,  1687—1690.  Compare 
this  vol.,  ii,  268). — A  liquid  A  solidifies  at  T,  where  the  vapour-tensions 
of  its  liquid  phase  (/)  and  solid  pha.'«e  (»)  become  equal.  If  a  second 
liquid  B  is  added  to  A,  s  remains  unchanged,  but  /  becomes  a  partial 
pressure.  Partial  pressure  is  proportional  to  concentration  if  the 
liquids  do  not  interact  (compare  Dolezalek,  Ab.'-tr.,  1909,  ii,  22). 
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Clapeyron's  equation  gives  for  the  pure  liquid  A,  d  log  ljdT=  ELfRT^ 
and  d  log  sjdT—  ESIRT-,  where  L  and  S  are  the  latent  heats  of  vaporis- 
ation of  pure  liquid  and  pure  solid  A.  Hence  d  log  -JdT=  E{S~  L)\RT^  — 

EQjRT^,  where  Q  is  the  latent  heat  of  fusion  oi  A.  If  now  it  be  assumed 
that  Q  is  independent  of  temperature,  \t=^  -  K  log  x.  T^,  where  x  is  the 
concentration  of  the  component  A  in  the  mixture  depositing  pure  A  at 
an  absolute  temperature  T^.  The  depression  of  the  freezing  point  is 
proportional  to  the  logarithm  of  the  molecular  concentration  of  the 
solvent,  and  to  the  absolute  freezing  point.  In  very  dilute  solutions 
this  expression  is  identical  with  Raoult's  law. 

The  authors  have  verified  this  equation  for  mixtures  of  ethylene 
dibromide  with  benzene,  toluene,  and  ether,  and  of  ethylene  dichloride 
with  benzene.  It  is  claimed  that  the  assumption  that  (S—L)  is 
independent  of  temperature  is  justified  by  the  concordance  of  the 
results  and  the  equation.  This  is  also  to  be  taken  as  evidence  that  the 
above  liquids  are  non-associated  and  do  not  combine.  R.  J.  C 

Heat  of  Solidification  of  Alloys  of  Lead  and  Tin.  Domenico 
Mazzotto  {Nuovo  Cim.,  1910,  [v],  19,  i,  215 — 232.  Compare 
Guertler,  this  vol.,  ii,  126). — The  author  has  repeated  his  experiments 
made  in  1886  on  the  heats  of  solidification  of  tin  and  of  tin-lead  alloys, 
the  method  adopted  being  a  comparison  of  the  time  of  cooling  of  a 
crucible  containing  the  tin  or  alloy  with  that  of  a  crucible  containing 
an  equal  volume  of  mercury.  The  method  of  calculation  does  not 
involve  any  hypothesis  as  to  the  constitution  of  the  alloy,  so  that 
Guertler's  objection  is  disposed  of.  Two  sets  of  experiments  have  been 
made,  one  with  the  surrounding  medium  at  15°,  and  the  other  with  the 
medium  at  100°;  the  results  obtained  in  the  two  series  agree  as  well 
as  can  be  expected.  In  confirmation  of  his  former  results,  the  author 
finds  that  there  is  a  well-marked  decrease  in  the  heat  of  solidification 
in  passing  from  tin  to  its  alloys  with  lead,  the  diminution  being  nearly 
proportional  to  the  concentration  of  lead  in  the  alloy,  and  he  can 
obtain  no  indication  of  the  increase  which  can  be  deduced  from  Spring's 
experiments  (Guertler,  loc.  cit.).  In  the  author's  opinion  the  cause  of 
the  discrepancy  lies  in  the  indirect  nature  of  the  calculation  by  means 
of  which  the  heats  of  fusion  are  obtained  from  Spring's  results,  the 
method  being  such  as  to  magnify  any  experimental  errors.  It  is 
pointed  out  that  the  results  of  Guertler  are  not  independent  of  those 
of  Spring,  but  are  obtained  merely  by  another  mode  of  calculation. 

R.  V.  S. 

Friction  in  the  Bomb  Calorimeter.  H.  A.  Roesler  {Amer. 
Chem.  J.,  1910,  44,  80— 84).— The  heating  effect  due  to  the  friction 
of  the  stirrer  in  the  bomb  calorimeter  is  calculated  from  the  equation  : 

F=S^  -  ( -* r)'i'  "^^^^^  ^  ^3  ^^®  J^*^  of  ^ise  of  temperature  due  to 

friction,  and  .S'j  and  S^  are  the  rates  of  rise  of  temperature  due  to 
radiation  plus  friction  at  the  temperatures  t^  and  t.,.  The  value  of  F 
is  most  accurately  determined  when  one  value  of  t  is  nearly  zero  and 
the  other  several  degrees  above  or  below.     An  alternating  current 
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induction  fan  motor  is  the  best  motive  power,  since  it  produces  the 
uniform  stirring  whicn  experience  shows  to  be  necessary  to  give  a 
constant  value  of  F.  C.  S, 

Thermochemical  Studies.  III.  Diazo-  and  Azo-compounds. 
"W.  SvENTOSLAVSKY  (Ber.,  1910,43,  1767 — 1773.  Compare  this  vol.,  ii, 
588). — Thermochemical  data  are  given  for  the  diazotisation  of  p-nitro- 
aniline  in  aqueous  solution,  + 18"89  Cal.,  and  in  acetic  acid  solution, 
+  18"42    Cal.      The    heat    of    solution    of    the    diazonium    chloride, 

NOs'CgH/NgCl, 
in  water  is  -  3-0  Cal.  The  heat  of  isomerisation  of  the  diazo-compound 
into  the  isodiazo-compound  in  presence  of  sodium  hydroxide  is 
+  13-22  Cal.,  that  is,  NO./C^H^-N.p  +  HgO  =  ]S'02-C6H^-N,-OH  + 
HCl-0"48  Cal.  The  heat  of  solution  of  ^-nitroaniline  in  acetic  acid 
is  -4'47  Cal.,  that  of  the  coupling  with  )8-naphthol,  +26-21  Cal., 
making  a  total  of  40-16  Cal.  for  the  heat  of  formation  of  the  azo-dye. 
This  value  differs  largely  from  that  found  for  other  azo-dyes. 

E.  F.  A. 

The  Heat  of  Hydration  and  Vapour  Pressure  of  the  Hydrates 
of  Thorium  Sulphate.  Iwan  Koppel  (i^ettec^.  anorg.  Chem.,  1910, 
67,  293 — 301). — The  direct  measurement  of  the  vapour-pressure  of 
the  octa-  and  tetra-hydrates  of  thorium  sulphate  is  impracticable, 
on  account  of  the  slowness  with  which  equilibrium  is  attained.  The 
heat  of  transformation  of  one  hydrate  into  the  other  is  also  not  directly 
measurable  for  the  same  reason,  but  it  may  be  determined  by  measuring 
the  difference  between  the  heats  of  solution.  As  the  solubility  in  water 
is  very  small,  it  is  better  to  measure  the  heat  of  solution  in  solutions 
of  alkali  oxalates  or  carbonates,  the  complexity  of  the  reaction  being 
unimportaot,  as  only  the  difference  is  required. 

A  glass  calorimeter  holding  650  c.c.  is  used,  enclosed  in  a  silvered 
vacuum  vessel,  the  solvent  being  600  c.c.  of  a  13-32%  solution  of 
potassium  carbonate.  The  hydrate  is  enclosed  in  a  thin  glass  bulb, 
which  is  broken  after  the  temperature  has  become  constant.  The 
heats  of  solution  thus  obtained  for  the  octa-  and  tetra-hydrates 
respectively  are  14944  cal.  and  28467  cal.,  giving  the  value  13523  cal. 
for  the  reaction:  Th(SOj2.4H20  +  4H20  =  Th(S04)2,8HoO.  The  applica- 
tion of  Raoult's  formula  gives  14424  cal.,  the  vapour-pressures  used 
being  calculated  from  those  of  the  acids  with  which  these  hydrates  are 
in  equilibrium  at  the  transformation  point  (compare  this  vol.,  ii,  717), 
Small  errors  in  the  vapour  pressure,  however,  give  rise  to  large  errors 
in  the  heat  of  transformation. 

Using  Roozeboom's  data  for  the  solubility  of  the  hydrates  of 
thorium  sulphate,  values  for  the  heat  of  hydration  approximately 
agreeing  with  that  given  above  are  obtained.  C.  H.  D. 

Cause  of  Disagreement  among  the  Various  Methods  of 
Calculating  the  Deviations  from  Avogadro's  Law.  Philippe  A. 
GuYE  (/.  Cliim.  phys.,  1910,  8,  222— 227).— The  recent  work  of  Gray 
and  Burt  (Trans.,  1909,  95,  1633)  and  of  Scheuer  (Abstr.,  1909,  ii,  991) 
gave  very  concordant  values  for  the  density  of  hydrogen  chloride.  The 
atomic  weight  of  chlorine  calculated  from  them  varies  considerably 
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according  as  the  corrections  of  van  der  Waals'  equation  are  obtained 
from  the  compressibility  or  the  critical  constants  of  hydrogen  chloride. 
Comparison  with  the  chemical  determinations  of  the  atomic  weight  of 
chlorine  confirms  the  figure  obtained  by  use  of  compressibility  data, 
and  suggests  that  the  correction  (1  +a)  (1  -b)  from  the  critical  data 
is  too  great.  This  should  be  the  case  if  hydrogen  chloride  is 
associated  at  its  critical  point.  The  same  considerations  applied  to 
the  work  of  Ter  Gazarian  (Abstr.,  1909,  ii,  568)  indicate  that 
hydrogen  phosphide  is  associated  at  its  critical  point. 

According  to  Mcintosh  and  Steele,  liquid  hydrogen  chloride  has  the 
association  factor  1*5,  and  liquid  phosphine  1*4,  whereas  hydrogen 
bromide,  iodide,  sulphide,  and  other  permanent  gases  are  not  associated. 
This  is  held  to  confirm  the  author's  view,  E-.  J.  C. 

Condensation  of  Water  by  Electrolytes.  Frank  K.  Cameron 
and  William  O.  Robinson  (J.  Physical  Chem.,  1910,  14,  569 — 575). — 
The  "  hydration  values  "  arrived  at  in  a  previous  paper  (this  vol.,  ii, 
188)  have  been  found  to  be  generally  miscalculated,  and  also  partly 
founded  on  incorrect  densities.  The  authors  here  publish  the  same 
tables  recalculated,  but  remark  that  if  the  solutes  are  actually  hydrated 
as  their  figures  indicate,  it  seems  altogether  improbable  that  the 
density  of  the  dissolved  solute  is  the  same  as  for  the  solid  state  ; 
consequently  the  calculations  are  meaningless.  R.  J.  C. 

Adsorption  of  Certain  Dyes.  L^o  Yignon  (Compt.  rend.,  1910, 
151,  72—75.  Compare  this  vol.,  ii,  272,  273).— Solutions  of  various 
dyes  were  passed  through  asbestos  and  sand,  and  the  amount  of 
adsorption  approximately  determined.  Adsorption  was  found  to  occur 
with  equal  readiness  whether  the  substance  existed  in  true  or  colloidal 
solutions.  W.  0.  W. 

Importance  of  Adsorption  for  the  Precipitation  of  Suspen- 
sion Colloids.  Herbert  Freundlich  {Zeitsch.  physikal.  Chem., 
1910,  73,  385 — 423). — The  adsorption  of  the  cations  of  the  metallic 
salts,  ammonium  chloride,  ammonium  sulphate,  uranyl  nitrate,  alumin- 
ium sulphate,  cerium  nitrate,  and  of  the  following  salts  of  organic 
bases,  aniline  hydrochloride,  /j-chloroaniline  hydrochloride,  morphine 
hydrochloride,  strychnine  nitrate,  and  new-magenta  by  arsenious 
sulphide  has  been  determined.  As  the  degree  of  adsorption  is  com- 
paratively small  and  the  sulphide  could  not  be  obtained  absolutely 
pure,  no  high  degree  of  accuracy  is  claimed  for  the  results.  The 
relative  activities  of  the  same  salts  in  bringing  about  the  separation 
of  arsenious  sulphide  from  colloidal  solution  have  also  been  measured. 

As  far  as  the  organic  cations  are  concerned,  those  which  are  most 
strongly  adsorbed  are  also  most  active  in  coagulating  arsenious  sulphide 
solutions.  On  the  other  hand,  the  metallic  salts  investigated,  when 
referred  to  equimolar  concentrations,  are  adsorbed  to  about  the  same 
extent,  and  the  nature  of  the  anion  has  very  little  influence.  By 
means  of  experiments  with  uranyl  nitrate,  cerium  nitrate,  and  the 
hydrochlorides  of  aniline  and  morphine,  the  general  rule  has  been 
confirmed  that  in  the  coagulation  of  arsenious  sulphide  equivalent  (not 
equimolar)    amounts  of   the  cations  are   adsorbed.     The  coagulation 
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results  with  strychnine  nitrate  proved  to  be  somewhat  irregular. 
Experiments  on  the  coagulation  of  solutions  of  colloidal  gold  confirm 
the  results  of  previous  observers. 

The  above  results  are  regarded  as  supporting  the  adsorption  theory 
of  the  coagulation  of  colloidal  solutions  by  electrolytes.  The  fact  that 
cations  of  different  valency  are  adsorbed  in  equimolar  proportions  is 
in  harmony  with  the  experimental  fact  that  their  coagulating  powers 
(which  correspond  in  the  first  instance  with  equivalent  amounts)  are 
very  different.  Instead  of  comparing  the  relative  quantities  of  different 
substances  required  to  bring  about  coagulation,  it  is  preferable  for 
purposes  of  calculation  to  subtract  from  these  amounts  the  quantities 
adsorbed.  G.  S. 

The  Use  of  Chitin  in  Dialysis.  Carl  L.  Alsbeeg  (Proc.  Amer.  Soc. 
Biol.  Chem.,  1909;  J.  Biol.  Chem.,  1910,  7,  xii).— Excellent  dialyset^ 
may  be  made  from  the  lobster's  claw,  freed  from  protein,  calcareous  salts, 
and  acid.  It  has  great  strength.  Large  sheets  of  chitin  can  be 
obtained  from  the  carapace  of  the  horse-shoe  cx"ab.  There  is  some 
evidence  that  chitin  exerts  a  selective  action,  but  this  is  still  under 
investigation.  W.  D.  H. 

Osmotic  Phenomena.  Wendell  G.  Wilcox  {J.  Physical  Chem., 
1910,  14,  576 — 595). — The  author  has  measured  the  osmotic  pressures, 
relative  to  rubber  membranes,  of  dilute  pyridine  solutions  of  sucrose, 
silver  nitrate,  and  lithium  chloride.  If  osmosis  is,  as  Kahleuberg 
suggested,  a  distribution  phenemenon  in  which  the  solution  and 
the  membrane  compete  for  the  solvent,  it  should  be  possible  to  make  a 
solution  of  small  but  finite  dilution,  such  that  the  membrane  would  not 
give  up  solvent  to  it  and  no  osmotic  pressure  would  be  developed. 

The  pyridine  used  was  purified  from  picolines  and  water  by  oxidation 
with  permanganate,  followed  by  repeated  distillation  over  barium 
oxide.  A  pyridine  boiling  constantly  at  114-3°/738  mm.  was  obtained. 
One  %  of  water  lowers  the  b.  p.  by  35°,  and  smaller  quantities  in 
proportion. 

The  osmotic  cell  was  an  inverted  thistle  funnel  with  rubber 
membrane  stretched  across.  No  stirring  of  the  solution  was  possible, 
but  precautions  were  taken  to  exclude  moisture,  as  an  experiment 
usually  lasted  fifteen  days  or  more.  A.  correction  was  applied  for  the 
solvent  which  passed  in  and  the  solute  which  passed  out  through  the 
membrane.  The  osmotic  pressure  usually  attained  a  maximum  and 
then  dropped  again.  The  maximum  in  no  case  attained  to  5%,  and  on 
the  average  was  only  2*7%  of  that  calculated  on  the  gas  laws. 

Copper  oleate,  copper  chloride,  urethane,  carbamide,  mercuric 
chloride,  and  potassium  iodide  were  found  to  pa-ss  through  rubber 
membranes.  K.  J.  C. 

Osmotic  Pressure  of  Colloids.  II.  Osmotic  Pressure  of 
Solutions  of  Certain  Colouring  Matters.  Wii.helm  Biltz  and 
Abved  von  Vegesack  [and,  in  part,  IIans  Steiner]  {Zeitsah.  phjsikal. 
Chem.,  1910,  73,  481—612.  Compare  this  vol.,  ii,  22).— The  osmometer 
already  described  has  been  simplified  in  some  respects,  and  stirring  is 
now  found  to  be  unnecessary.     Measurements  have  l>een  made  with 
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Congo-red,    night-blue,    and    benzopurpurin,    and    the    results    differ 
considerably  from  those  previously  obtained  {loc.  cit.). 

The  Congo-red  was  carefully  freed  from  salts  by  prolonged  dialysis. 
The  osmotic  pressure  was  first  measured  against  a  solution  of  approxi- 
mately the  same  electrical  conductivity  (obtained  by  concentration  of  the 
solution  which  had  passed  through  the  dialyser).  The  mean  molecular 
weight  calculated  from  these  observations  was  2333,  about  three  times 
the  normal  value,  696,  but  when  measured  against  pure  water  in  the 
outer  vessel  the  mean  value  is  about  602,  rather  less  than  the  normal 
value,  in  full  agreement  with  the  results  of  Bayliss  (compare  Abstr., 
1 909,  ii,  648)  obtained  in  the  same  way.  In  no  case  is  a  very  small 
molecular  weight  obtained,  corresponding  with  the  fact  that  Congo-red 
is  considerably  ionised,  and  it  is  therefore  suggested  that  when  only 
one  of  the  ions  is  retained  by  a  membrane,  the  action  is  due  to  that 
ion  alone,  and  when  each  molecule  gives  rise  to  one  non-dial y sable  ion  the 
effect  is  the  same  as  that  of  a  solution  containing  only  non-ionised 
molecules.  From  a  consideration  of  the  equilibrium  between  the  ions 
of  the  Congo-red  and  those  of  the  sodium  sulphate  in  the  outside 
solution,  the  conclusion  is  drawn  that  if  the  solute  is  not  polymerised, 
the  apparent  molecular  weight  should  be  three  times  the  normal  value 
(that  is,  2088),  hence  the  solute  is  only  slightly  polymerised,  in  the 
ratio  2333  :  2088. 

The  molecular  weight  of  night- blue  is  also  apparently  three  times  as 
great  when  the  osmotic  pressure  is  measured  against  a  salt  solution  of 
the  same  conductivity  as  when  it  is  measured  against  pure  water,  but 
the  results  in  this  case  are  somewhat  complicated  by  hydrolysis. 

The  molecular  weight  of  commercial  Congo-red,  which  contains 
about  26%  of  salts,  chiefly  sodium  sulphate,  is  about  380,  so  that 
the  association  factor  is  7380/2088  =  3'5,  and  commercial  benzo- 
purpurin is  still  more  highly  associated.  The  conclusion  that  these 
dyes  are  more  highly  associated  in  the  presence  of  salts  is  fully 
confirmed  by  ultramicroscopic  observations. 

It  is  shown  by  osmotic  pressure,  ultramicroscopic  and  viscosity 
measurements  that  the  degree  of  polymerisation  of  night-blue  and  of 
benzopurpurin  in  the  presence  of  electrolytes  increases  consider- 
ably on  keeping.  Moreover,  polymerisation  is  considerably  greater  in 
concentrated  than  in  dilute  solutions. 

The  association  factors  of  night-blue  solutions  have  been  determined 
by  osmotic  pressure  measurements  at  different  temperatures  with  the 
following  results :  6-7  at  0°,  3-05  at  25°,  2'1  at  50°,  and  1-9  at  70°. 

G.  S. 

Relative  'Velocities  of  DiflFusion  in  Aqueous  Solution  of 
Rubidium  and  Caesium  Chlorides.  G.  R.  Mines  (Proc.  Camb. 
Phil.  Soc.,  1910, 15,  381 — 386). — A  method  of  determining  the  relative 
rates  of  diffusion  of  electrolytes  is  described,  in  which  an  aqueous 
solution  of  the  electrolyte  is  placed  in  contact  with  a  solidified 
4%  solution  of  gelatin  and  the  rate  of  diffusion  measured  by  the 
electrical  conductivity  at  a  fixed  distance  below  the  surface  of  the 
jelly.  For  dilute  solutions  the  measured  conductivities  are  very  neai'ly 
proportional  to  the  concentrations,  and  when  the  concentration, 
determined  in   this  manner,  is  plotted  against  the  time,  curves  are 
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obtained  which  are  convex  to  the  base  line  at  the  commencement,  and 
slightly  concave  towards  the  end  of  the  experiment.  Between  these 
limiting  regions  the  concentration  increases  at  a  constant  rate,  the 
magnitude  of  which  is  regarded  as  a  measure  of  the  velocity  of 
diffusion.  For  O'l ^-solutions  of  lithium,  sodium,  potassium,  rubi- 
dium, and  caesium  chlorides,  the  relative  rates  of  diffusion  were  found 
to  be  0-684,  0-830,  1-000,  1-023,  and  1-055.  These  numbers  increase 
as  the  atomic  weight  and  the  velocity  of  the  cation  increases. 

H.  M.  D. 

[Relative  Velocities  of  Diflfueion.]  A.  V.  Hill  {Proc.  Camb. 
Phil.  jSoc,  1910,  15,  387 — 389). — A  mathematical  examination  of 
the  experimental  method  described  in  the  preceding  paper.  It  is 
shown  that  directly  comparable  results  can  be  obtained  if  the 
depth  of  the  layer  of  jelly  is  the  same  in  different  experiments. 
When  this  condition  is  satisfied,  the  intervals  of  time  required 
to  obtain  equimolar  concentrations  are  inversely  proportional  to 
the  diffusion  constants  of  the  electrolytes  under  investigation. 

H.  M.  D. 

Molecular  Mechanical  Theory  of  Anisotropic  Liquids  or 
So-called  Liquid  Crystals.  Th.  Rotaeski  (J.  pr.  Chem.,  1910, 
[ii],  82,  23 — 37). — After  reviewing  briefly  the  characteristic  properties 
of  liquid  crystals  and  Quincke  and  Tammann's  theories  of  their 
formation,  the  author  develops  his  own  views  on  the  subject.  He 
has  already  shown  (Abstr.,  1908,  i,  374)  that  some  azoxy-compounds 
form  isotropic,  others  anisotropic,  liquids  when  fused  ;  the  latter 
resemble  nitroso-compounds  in  several  respects,  and  the  author  is  of 
opinion  that  there  is  a  close  relation  between  the  formation  of  liquid 
crystals  and  the  behaviour  of  nitroso-compounds  during  fusion.  He 
explains  both  by  assuming  the  postulate :  the  attraction  of  the 
constituents  of  a  molecule  towards  its  centre  increases  with  lowering, 
and  decreases  with  rise,  of  temperature  ;  thus  colourless,  crystalline 
nitrosobenzene  and  green  liquid  nitrosobenzene  are  represented    by 

^6—:^=  and  ^^  ^_^-N=0  respectively,  the  group  rN-Q- chang- 
\/    \/  \__^/ 

ing  to  the  chromophore  -N=0.  This  explanation  is  also  applicable  to 
the  behaviour  of  p-nitrosophenol,  aliphatic  ^-nitroles,  and  nitrogen 
peroxide  when  heated. 

The  application  of  the  theory  to  liquid  crystals  is  as  follows.  In 
the  solid  state  the  constituents  of  the  molecule  are  attracted  to  its 
centre.  When  the  substance  is  completely  fused  to  a  clear  isotropic 
liquid,  the  constituents  have  moved  right  away  from  the  centre.  The 
intermediate  positions,  where  the  constituents  have  only  partly 
moved  from  the  centre,  correspond  with  the  liquid  crystalline 
condition.  The  three  cases  may  be  represented  diagrammatically 
thus  : 

A-B-C-B-A     Isotropic  liquid. 

B-C-B  .    ,.     ., 

I         I  Anisotropic  liquid. 

A      A 

\ A  A/  Crystalline  solid. 
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Substances  which  form  liquid  crystals  have  large  molecular  weights, 
and  the  size  of  the  constituents  is  favourable  to  slowness  of  with- 
drawal from  the  centre. 

The  attraction  towards  the  centre  of  the  molecule,  induced  by 
cooling,  must  depend,  not  only  on  the  size  of  the  molecule,  but  also 
on  the  magnitude  of  the  attracted  groups,  because  diethylbenzidine 
forms  an  anisotropic  liquid,  whilst  dimethylbenzidine  is  isotropic  when 
fused. 

The  polymorphism  of  some  anisotropic  liquids  is  sufficiently  explained 
by  the  preceding  and  the  following  diagrams  : 
A-B-C-B 


I 
A 

B-C-B 

I  I 

A       A 


Anisotropic  liquids. 


C.  S. 


Transformation  of  Amorphous  into  Crystalline  Substances. 
CoRNELio  DoELTER  {Zeitsch.  Chem.  Ind.  KoUoide,  1910,  7,  29 — 34). — ■ 
In  reference  to  Weimarn's  view  (Abstr.,  1909,  ii,  132,  134,  221,  306, 
and  666)  that  all  solid  substances  are  crystalline  and  that  there  is  no 
special  amorphous  form  of  matter,  the  author  gives  a  summary  of 
earlier  observations  bearing  on  the  subject,  and  discusses  the  question 
from  the  mineralogical  standpoint.  Although  the  evidence  appears  to 
be  in  favour  of  Weimarn's  theory,  the  author  considers  that  the 
question  of  the  relationship  between  the  apparently  amorphous  and  the 
crystalline  conditions  is  not  yet  settled.  H.  M.  D. 

Crystalline  Solid  Solutions  as  Disperse  Systems  of  Different 
Degrees  of  Dispersity.  P.  P.  von  Wkimarn  {Zeitsch.  Chem.  Ind. 
KoUoide,  1910,  7,  35 — 37). — A  quotation  from  a  p.aper  by  Frankenheim 
(Ann.  Physik,  1860,  111,  1)  is  given,  in  which  the  peculiarities  of  the 
structure  of  mixed  crystals  are  described.  From  a  consideration  of 
these,  the  author  is  led  to  the  conclusion  that  crystalline  solid  solutions 
represent  disperse  systems  which  can  be  divided  into  two  groups  :  (1) 
disperse  systems  of  lamellar  structure ;  (2)  disperse  systems  of 
granular  structure.  The  slow  rate  of  diffusion,  which  characterises 
the  solid  state,  is  favourable  to  the  formation  of  highly  disperse 
systems.  H.  M.  D. 

Colloido-chemical  Theory  of  the  Constitution  of  Water. 
Heinrich  Schade  {Zeitsch.  Chem.  Ind.  KoUoide,  1910,7,  26 — 29). — On 
the  assumption  that  water  consists  partly  of  polymerised  colloidal 
molecules  which  undergo  dissociation  with  the  formation  of  simple 
water  molecules,  an  attempt  is  made  to  explain  the  abnormal 
properties  of  water.  Reference  is  made  to  the  optical  properties  and 
the  anomalous  variation  of  the  density,  viscosity,  and  compressibility 
with  the  temperature.  With  rise  of  temperature,  the  colloidal  molecules 
dissociate  to  a  gradually  increasing  extent.  In  the  colloidal  form  the 
water  is  supposed  to  have  a  smaller  density  and  a  greater  com- 
pressibility than  water  which  consists  of  simple  molecules. 

H.  M.  D. 
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Colloidal  Chemistry  of  Caoutchouc.  II.  Theory  of  Vulcan- 
isation. Wolfgang  Ostwald  {Zeitsch.  Chem.  Ind.  Kolloide,  1910,  7, 
45 — 49). — It  is  pointed  out  that  the  apparently  contradictory  results 
obtained  in  connexion  with  experiments  on  the  nature  of  the  process  of 
vulcanisation  of  caoutchouc  by  Henrichsen  and  Kiudscher  (this  vol.,  i, 
330)  and  by  Bysow  {Zeitsch.  Chem.  Ind.  Kolloide,  1910,  6,  281)  may 
be  due  to  the  widely  different  sulphur  concentrations  which  were  used 
in  the  two  series  of  experiments.  Both  series  of  experimental  data  are 
consistent  with  the  theory  that  the  sulphur  is  adsorbed  according  to  an 
exponential  formula. 

Reference  is  also  made  to  Reychler's  experiments  on  the  absorption 
of  sulphur  dioxide  by  caoutchouc  (this  vol.,  ii,  272).  Although  these 
experiments  seem  to  show  that  the  amount  of  absorbed  sulphur 
dioxide  is  proportional  to  the  pressure  of  the  gas,  the  limits  between 
which  the  pressure  was  varied  are  too  narrow  to  refute  the  author's 
supposition  that  the  absorption  takes  place  in  accordance  with  an 
exponential  formula :  c  =  K.C"^,  in  which  m  is  nearly  equal  to  unity. 

H.  M.  D. 


Certain  Factors  which  determine  the  Constituents  of 
Emulsions  of  Oil  and  Water.  T.  Brailsford  Eobertson  {Zeitsch. 
Chevi.  Ind.  Kolloide,  1910,  7,  7 — 10). — When  olive  oil  and  water  con- 
taining a  little  alkali  hydroxide  are  thoroughly  well  shaken,  an 
emulsion  is  obtained,  the  nature  of  which  is  dependent  on  the  relative 
proportions  of  oil  and  water  employed.  When  the  relative  quantities  of 
the  two  substances  are  changed,  the  viscous,  white  emulsion  of  oil  in 
water  is  at  a  particular  (critical)  point  replaced  by  a  much  less  viscous, 
yellow  emulsion  of  water  in  oil.  The  author  has  investigated  the 
influence  of  the  concentration  of  the  alkali  hydroxide  on  the  critical 
ratio.  The  experimental  data  indicate  that  above  a  certain  limiting 
concentration  the  critical  ratio  is  independent  of  the  concentration  of 
the  alkali.  The  quantity  of  oil  which  can  be  emulsified  by  a  given 
qiiantity  of  water  diminishes  as  the  concentration  of  the  alkali 
hydro .xide  falls  below  this  upper  limiting  value  until,  at  a  certain 
lower  limiting  concentration,  the  formation  of  a  stable  emulsion  no 
longer  takes  place.  The  influence  of  the  alkali  on  the  nature  of  the 
emulsion  formed  is  supposed  to  be  due  to  its  action  on  the  free  acid  of 
the  oil.  When  the  amount  of  alkali  in  the  aqueous  layer  is  more 
than  sufficient  to  neutralise  the  free  acid,  the  critical  ratio  is  unaltered. 
When  the  quantity  of  alkali  is  insuflicient  to  neutralise  more  than  a 
pnmll  proportion  of  the  free  acid,  a  stable  emulsion  cannot  be  formed. 

H.  M.  D. 


Appearance  of  a  Maximum  and  Minimum  Pressure  with 
Heterogeneous  Equilibria  at  a  Constant  Temperature.  F.  E.  C. 
ScnEKFKR  {I'roc.  K.  Akad.  Wetensch.  Amsterdam,  1910,  13,  31—34). — 
The  author  discusses  the  conditions  under  which  maximum  and  mini- 
mum pre8.sure3  may  cociir  in  the  equilibrium  between  the  pha.<»e3  of  a 
binary  eyatem  at  a  given  temperature.  II.  M.  D. 
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Equilibrium  in  the  System  :  Sulphuric  Acid- Ammonium 
Sulphate-Water  at  30°.  G,  C.  A.  van  Dorp  (Zeitsch.  physikal. 
Chem.,  1910,  73,  284— 288).— The  equilibria  in  the  above  system 
have  been  investigated  by  solubility  measurements,  and  the  results 
are  represented  on  the  usual  triangular  diagram.  The  solid  sub- 
stances in  equilibrium  with  the  different  solutions  are  :  (NH4)2S04 ; 
[(NH4)2S04]3,H2S04,  and  (NH,)HS04.  G.  S. 

Equilibria  in  the  System  :  Sulphuric  Acid-Lithium  Sulphate- 
Water  at  30".  G.  C.  A.  VAN  Dorp  {Zeitsch.  physikal.  Chem.,  1910,  73, 
289 — 290.  Compare  preceding  abstract). — Solubility  measurements 
have  shown  that  the  three  following  compounds,  Li2SO^,H20  ;  Li2S04, 
and  LiHSO^,  exist  in  equilibrium  with  solutions  of  the  components  in 
different  concentrations.  G.  S. 

Chemical  Affinity.  The  System  PbC03  +  K2Cr04  =  PbCi04  + 
KgCOg.  H.  GoLBLUxM  and  G.  Stoffella  (J.  Chim.  phys.,  1910,  8, 
135 — 188). — The  authors  have  determined  the  heat  developed  in  the 
interaction  of  lead  nitrate  with  potassium  chromate  in  solution  to  be 
10-58  Cal.  per  equivalent,  from  which  the  heat  of  formation  of  dis- 
solved lead  chromate  is  15'23  Cal. 

Since  the  action  PbCOg-t-KgCrO^ —>  PbCrO^  +  KgCOg -1-4-98  Cal. 
is  exothermic,  according  to  Berthelot's  view,  the  mixture  [PbCrO^-J- 
KgCOg]  should  be  the  stable  one.  The  product  of  the  ionic  solubilities 
of  [PbCOg -I- KgCrOj  is  greater  than  the  product  of  [PbCr04  +  K2C03], 
hence,  according  to  van't  Hoff  and  Reicher's  rule,  the  latter  pair  is 
the  more  stable. 

The  four  salts  cannot  exist  side  by  side  in  presence  of  their  saturated 
solution,  as  they  would  form  an  invariant  system.  If  the  potassium 
salts  are  in  excess,  one  of  the  lead  salts,  more  usually  the  carbonate, 
disappears.  The  equilibrium  diagram  shows  that  at  one  particular 
concentration  of  potassium  chromate  (0  5679%  at  25°)  the  solid  residue 
may  contain  both  lead  salts  together  with  potassium  carbonate.  Both 
lead  salts  should  exist  in  contact  with  solutions  in  which  a  certain 
ratio  of  carbonate  to  chromate  exists,  but  which  are  saturated  with 
neither. 

The  ratio  of  dissolved  carbonate  to  chromate  in  such  solutions  is  the 
equilibrium  constant  of  Guldberg  and  Waage.  It  is,  however,  not  a 
constant  ratio,  but  decreases  with  dilution  on  account  of  the  disturbing 
effect  of  ionit-ation. 

No  compound  or  solid  solution  of  potassium  chromate  and  lead 
chromate  is  formed,  but  the  solubility  of  potassium  carbonate  decreases 
as  the  amount  of  lead  carbonate  in  the  solid  residue  and  in  solution 
increases.     A  double  compound  of  K2C08,PbC08  appears  to  exist. 

On  adding  lead  nitrate  solution  to  a  mixed  solution  of  potassium 
chromate  and  carbonate,  the  precipitation  of  lead  chromate  or  carbonate 
does  not  take  place  in  such  a  way  as  to  produce  the  pre-determined 
ratio  in  the  dis.soived  potassium  salts.  Whilst  the  interaction  of  lead 
carbonate  and  potassium  chromate  proceeds  smoothly  to  an  equilibrium, 
the  interaction  of  lead  chromate  and  potassium  carbonate  presents 
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periodic  phenomena.  The  curve  representing  the  amount  of  potassium 
chromate  formed  oscillates  with  decreasing  amplitude  until  the  equi- 
librium is  finally  attained.  This  is  attributed  by  the  author  to  the 
formation  of  a  basic  chromocarbonate  of  lead.  On  boiling  lead 
chromate  in  potassium  carbonate  solution,  an  orthorhombic,  ruby-red, 
crystalline  solid  is  obtained  with  the  composition:  3PbO,2Cr03,2PbC03. 

Pv.  J.  C. 

Ternary  Systems  with  a  Ternary  Transition  Point  in  the 
Liquidus-Solidus  Diagram.  The  System  Lead-Cadmium- 
Mercury.  Ernst  Jaxecke  {Zeitsch.  physikal.  Chem.,  1910,  73, 
328—342.  Compare  Abstr.,  1907,  ii,  870). — A  general  treatment  of 
ternary  systems  is  given,  which  differs  somewhat  from  that  already 
communicated,  inasmuch  as  it  was  formerly  assumed  that  more  than 
three  kinds  of  other  substances  could  occur  in  the  system.  The  state- 
ments are  illustrated  by  the  system  lead-cadmium-mercury  ;  the  con- 
clusions and  the  graphic  representations  of  the  equilibria  do  not  differ 
greatly  from  those  already  given.  A  number  of  microphotographs 
illustrating  the  structure  of  the  different  alloys  accompany  the  paper. 

G.  S. 

Application  of  Thermal  Analysis  to  Organic  Chemistry.  I. 
Philippe  A.  Guye  (J.  Chim.  j)hys.,  1910,  8,  119 — 130.  Compare 
Scheuer,  this  vol.,  ii,  470). — The  formation  of  intermediate  additive 
compounds  in  organic  interactions  has  not  received  wider  recognition 
on  account  of  the  rarity  with  which  these  compounds  can  be  isolated. 
The  author  discusses  the  application  of  thermal  methods,  such  as  the 
study  of  the  liquidus  curve  of  interacting  binary  liquid  mixtures,  to 
this  problem.  The  method  has  already  been  applied  by  Scheuer  to 
elucidate  the  allied  question  of  the  influence  of  solvents  on  rotatory 
power.  It  is  only  applicable  when  the  freezing  points  of  the  mixtures 
are  considerably  below  the  temperature  at  which  action  sets  in,  and  it 
is  interfered  with  by  the  formation  of  vitreous,  amorphous  solids. 
Heating  curves  and  microscopical  structure  should  afford  valuable 
confirmation  of  the  results.  The  actions  hitherto  studied  have  been 
such  as  require  no  catalyst  or  third  substance,  as  this  would  necessarily 
complicate  the  reasoning.  R.  J.  C. 

Molecular  Compounds  in  Binary  Organic  Systems.  A. 
Wroczynski  and  Philippe  A.  Guye{J.  Chim.  phys.,  1910,  8,  189—221. 
Compare  Guye,  preceding  abstract). — Liquidus  curves  have  been 
determined  at  temperatures  ranging  from  -f- 5°  to  -112  5",  using  a 
double-walled  apparatus  like  a  Beckraann  cryoscopic  apparatus.  Tne 
organic  mixtures  were  cooled  by  placing  the  double-containing  tube  in 
a  Dewar  vessel  containing  solid  carbon  dioxide,  ether,  or  liquid  air, 
according  to  the  case. 

lienzyl  chloride  and  anisole,  which  do  not  interact,  gave  perfectly 
normal  licfuidus  curves.  Benzyl  chloride  and  methyluniline,  which 
interact  at  room  temperature,  gave  a  broken  f.-p.  curve  showing  four 
compounds  and  four  eutectics  in  the  part  studied.  The  compounds 
appear  to  contain  benzyl  chloride  and  methyhiniline  in  the  molecular 
ratios  3  :  1,  3:2,  2:1,  1:1. 
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Ethyl  bromide  and  bromine  appear  to  form  an  easily  dissociated 
additive  compound,  2EtBr,Br2,  which  is  the  parent  substance  of 
ethylene  dibromide. 

Ethyl  acetate  and  aniline,  which  interact  to  give  acetanilide,  form 
at  least  three  additive  compounds  at  low  temperatures,  namely  : 

CHg-COgEt.NHgPh  ;  2CH3-C02Et,3NH2Ph  ;  CH3-C02Et,2NH2Ph. 
Mixtures  containing  20 — 4U%  of  aniline  are  extremely  viscous,  so 
that  perhaps  a  fourth  compound  containing  33 — 40%  of  acetate  is 
also  formed.  "Viscosity  determinations  of  these  mixtures  at  0°,  -  9°, 
and  -19*5°  gave  unbroken  curves,  from  which  no  sure  conclusion 
could  be  drawn.  Pyridine  and  methyl  iodide  readily  combine  at  room 
temperature,  but  there  is  no  evidence  of  combination  when  they  are 
brought  together  at  -  20°. 

Ethyl  ether  and  ethyl  iodide  form  at  a  low  temperature  at  least 
three  compounds,  presumably  of  the  oxonium  type,  namely  :  3EtI,OEt2  ; 
2EtI,OEt2 ;  EtI,0Et2.  The-^additive  products  in  this  case,  however, 
dissociate  into  their  original  components,  and  no  double  decomposition 
can  be  shown  to  occur. 

Chloroform  and  benzene  do  not  combine,  neither  do  benzene  and 
nicotine.  The  last  is  confirmed  by  the  very  smooth  curve  of  the 
rotatory  power  of  nicotine  in  benzene  solution.  All  the  additive 
compounds  observed  are  more  or  less  dissociated,  so  that  only  approxi- 
mate melting  points  were  obtained  for  each.  Mixtures  rich  in  methyl- 
aniline  or  nicotine  solidify  to  a  vitreous  mass  with  no  true  melting 
point.  The  same  is  true  for  the  very  viscous  solution  of  20 — 40%  of 
aniline  in  ethyl  acetate.  R.  J.  0. 


Dynamics  of  the  Reaction  between  Alcohol  and  Sulphuric 
Acid.  lloBERT  Kremann  (Afonatsh.,  1910,  31,  245— 274).— The 
equilibrium  represented  by  the  equation 

EtOH  -I-  H2SO4  ;r  EtSO^H  +  H2O 
has  been  determined  at  different  temperatures.  In  the  first  set  of 
experiments  the  composition  of  the  equilibrium  mixture  was 
determined  gravimetrically,  the  unchanged  sulphuric  acid  being 
precipitated  by  means  of  lead  carbonate  and  the  ethyl  sulphuric  acid 
determined  in  the  filtrate.  In  this  way  it  was  shown  that  the  reaction 
is  not  disturbed  by  the  formation  of  ether  or  ethyl  sulphate.  The  mean 
value  of  the  equilibrium  constant,  K=  [acid][alcohol]/[ester][water],  at 
22°,  55°  72°  and  96°  is  1-74 ;  it  is  independent  of  the  temperature. 

In  the  second  set  of  experiments  the  equilibrium  composition  was 
determined  by  direct  titration,  the  mean  value  being  1*70  at  40° 
and  51°. 

Zaitschek  (Abstr.,  1898,  ii,  19)  in  an  investigation  of  the  same 
equilibrium  came  to  the  conclusion  that  a  constant  could  only  be 
obtained  on  the  assumption  that  the  sulphuric  acid  present  existed  as 
the  dihydrate.  From  a  consideration  of  the  melting-point  curve  of  the 
system  sulphuric  acid-water,  the  author  has  calculated  the  degree  of 
dissociation  of  sulphuric  acid  monohydrate,  which  would  be  the 
only  one  present  at  the  concentrations  used,  at  different  temperatures, 
and  finds  that  the  values  of  K,  calculated  on  the  assumption  that  this 
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hydrate  is  present,  are  not  so  good  as  when  hydrate  formation  is 
neglected. 

The  velocity  of  decomposition  of  ethyl  sulphuric  acid  in  water  was 
measured  at  55°  and  66°,  and  found  to  be  approximately  proportional 
to  the  concentration  of  the  hydrions.  The  reaction  is  autocatalytic, 
but  since  sulphuric  acid  is  formed  as  a  product  of  reaction,  the 
concentration  of  the  hydrions  remains  approximately  constant,  and  the 
velocity  equation  simplifies  to  one  of  the  first  order.  The  constants 
are  satisfactory  at  the  commencement  of  the  reaction,  but  diminish 
slightly  as  the  reaction  proceeds.  The  temperature-quotient  is 
abnormally  high,  namely,  4*5. 

The  velocity  of  formation  of  ethyl  sulphuric  acid  from  different 
mixtures  of  alcohol  and  sulphuric  acid  was  measured  at  40°  and  51°. 
From  the  results  the  velocities  of  the  direct  and  inverse  reactions 
could  be  calculated  in  the  usual  manner.  With  increasing  concen- 
tration of  sulphuric  acid  these  velocities  go  through  a  weakly-defined 
minimum,  after  which  they  rapidly  increase.  The  latter  increase 
cannot  be  explained  by  the  increase  in  the  hydrion  concentration 
alone ;  it  must  be  due  to  secondary  causes,  as,  for  example,  hydrate 
formation,  which  may  have  considerable  influence  kinetically,  although 
it  plays  no  part  in  the  equilibrium. 

These  two  velocities  in  systems  which  are  initially  free  from  water 
are  about  fifty  times  greater  than  in  aqueous  solutions ;  in  50% 
alcohol  they  are  slightly  greater  than  in  water.  In  all  cases  tlie 
temperature-quotieut  is  greater  than  2.  T.  S.  P. 

Quaternary  and  Quinternary  Systems :  The  System 
Alcohol,  Ether,  Water,  Sulphuric  Acid,  and  Ethyl  Sulphuric 
Acid  at  O^  Kobert  Kremann  {Monatsh.,  1910,  31,  275— '2Si).— 
The  experimental  figures,  together  with  a  graphical  representation  of 
the  same,  of  the  following  systems  at  0°  are  given.  Ternary:  (1) 
ether-water-alcohol ;  (2)  ether- water-sulphuric  acid.  Quaternary  : 
(1)  ether-water-alcohol-sulphuric  acid  ;  (2)  ether-water-alcohol-ethyl 
sulphuric  acid.  Quinternary :  ether-water-alcohol-ethyl  sulphuric 
acid-sulphuric  acid.  T.  S.  P. 

Equilibrium  between  Ammonium  Benzoate,  Benzamide, 
and  Water.  E.  Emmet  Keid  {Amer.  Chem.  J.,  1910,  44,  76—80).— 
At  temperatures  between  180°  and  220°  equilibrium  is  attained  from 
either  side  in  the  reaction  represented  by  the  equation  CgHj'COjNH^ZI^ 
^'cWs'CO'NHj-fHjO  when  the  system  contains  about  25%  of 
ammonium  benzoate.  C.  S. 

Phase  Rule.  R.  BouLoucn  {J.  Chim.  phys.,  1910,  8,  113—118).— 
The  phase  rule  can  be  deduced  from  the  postulate  that  equilibrium  is 
independent  of  the  masses  of  the  phases. 

The  independent  components  c  in  a  system,  distributed  amongst  <f> 
phases  of  masses  ^j,  n,,  /xj  .  .  .  ,  have  masses  A,  B,  C  .  .  .  ,  which  obey 
c  distribution  equations  of  the  form  A  =  fi^a^  +  ft^^  +  fi^a^  +  .  .  .  . 

The  total  volume  of  the  system  is  F'=/i,F, -|-yn.,r.^  +  /x3t;j+  .  .  •  ,  where 
^it  ^2>  ^s  •  •  '  ^^^  the  specific  volumes  of  the  phases. 
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If  Oxfi,  (c-ffi),  indepenVJent  sets  of  distribution  equations  give 
different  values  for  /xj,  fx^,  /jl^  .  .  .  .  Equilibrium  can  also  be  modified 
by  temperature  and  pressure.  The  degrees  of  freedom  are  therefore 
(c  -  ^  +  2),  that  is,  the  system  is  multivariant. 

If  c  = «/),  the  variance  (o  -  ^  +  2)  =  2,  that  is,  the  system  is  bivariant. 
Temperature  and  pressure  alone  are  variables,  since  the  volume  is 
completely  defined  by  the  values  given  to  fi^,  fx.j,  fx^  .  .  .  . 

If  c  =  (<^  — 1),  the  (f>  masses  jx^,  fx^,  /u.g  .  .  .  can  be  determined  by  the 
(0—1)  distribution  equations  in  conjunction  with  the  volume  equation, 
arbitrarily  fixing  a  value  for  V.  Pressure  will  be  a  function  of  tempera- 
ture in  this  case,  so  that  the  system  is  univariant. 

If  c  =  (0  -  2),  a  solution  is  only  obtainable  by  reducing  the  number 
of  unknowns  by  arbitrarily  fixicg  one  of  them,  fx^.  The  system  is 
consequently  invariant. 

When  the  c  equations  are  such  that  complete  solution  of  /x^,  [x^, 
fx^  .  .  .  cannot  be  obtained  from  any  set  of  <f>  of  them,  one  of  the 
quantities,  fx,  may  be  arbitrarily  fixed  when  the  remaining  (^  -  1)  follow 
as  functions  of  it.     (c  -  0+  1)  sets  of  solutions  ax'e  thus  obtainable. 

The  volume  in  each  case  becomes  a  function  of  the  arbitrarily  fixed 
fx,  so  that  jy=/(i),  and  the  condition  is  that  of  an  indifferent  point. 

R.  J.  C. 

Is  the  Hydrolysis  of  Cane  Sugar  by  Acids  a  Unimolecular 
Reaction  when  Observed  with  a  Polariscope?  C.  S.  Hudson 
(J.  Amer.  Cliem.  Soc,  1910,  32,  885— 889).— Polemical.  A  reply  to 
Julius  Meyer  (Abstr.,  1908,  ii,  265  ;  1910,  ii,  403).  T.  S.  P. 

Hydrolysis  of  Esters  of  Halogen-substituted  Acids.  W.  A. 
Drushel  and  J.  W.  Hill  {Amer.  J.  ScL,  1910,  [iv],  30,  72—78).— 
The  esters  of  chloro-  and  bromo-acetic  acids  show  no  tendency  to  decom- 
pose with  liberation  of  halogen  in  aqueous  solutions  of  hydrochloric 
and  hydrobromic  acid,  but  from  the  corresponding  iodo-esters  in 
hydriodic  acid  solution  iodine  is  tet  free. 

The  rate  of  hydrolysis  of  a  number  of  alkyl  chloro-  and  bromo- 
acetates  (in  iVY20-solution  when  sufiiciently  soluble)  in  the  presence  of 
hydrochloric  and  hydrobromic  acids  respectively  have  been  measured 
at  25°  and  35°.  The  rate  of  hydrolysis  is  lowered  by  the  introduction 
of  halogen ;  the  relative  velocities  for  acetic,  chloroacetic,  .and  bromo- 
acetic  esters  is  33  :  21  :  25.  The  rates  of  hydrolysis  of  different  esters 
of  the  same  acid  are  in  very  close  agreement. 

The  temperature-coefiicient  of  the  catalytic  activity  of  iY/20-hydro- 
chloric  acid  is  2-0  between  25°  and  35°,  and  3*0  between  25°  and  40° ; 
the  corresponding  value  for  i^720-hydrobromic  acid  is  1*7  between 
25°  and  36°.  G.  S. 

Simultaneous  Reactions  in  the  Decomposition  of  Ethyl 
Diazoacetate.  Hilaky  Lacks  (Zeitsch.  physihd.  Chem.,  1910,  73, 
291—327.  Compare  Fraenkel,  Abstr.,  1907,  li,  746).— It  was  observed 
by  Fraenkel  {loc.  cit.)  that  when  ethyl  diazoacetate  undergoes  catalytio 
decomposition  to  ethyl  glycollate  in  the  presence  of  an  acid,  such  as 
hydrochloric  or  nitric  acid,  the  acid  is  used   up  in   a  simultaneous 
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reaction,  resulting  in  the  formation  of  ethyl  chloroacetate  or  nitro- 
acetate.     This  point  has  now  been  further  investigated. 

The  rates  of  the  two  simultaneous  reactions  have  been  measured  at 
15°  in  50%  alcohol  by  determining  the  change  of  conductivity  and  the 
rate  of  liberation  of  nitrogen.  As  catalysts,  hydrochloric  and  nitric 
acids,  in  the  presence  of  varying  concentrations  of  the  corresponding 
alkali  salts,  were  used.  The  acids  disappear  the  more  rapidly  and  the 
nitrogen  liberated  is  the  less  in  amount,  the  greater  the  concentration 
of  the  Cr  and  XO3'  ions.  With  constant  hydrogen  ion  concentration 
and  varying  CI'  or  NO3'  ion  concentration  respectively,  the  amount  of 
nitrogen  liberated  is  independent  of  the  ester  concentration,  and 
depends  only  on  that  of  the  anions.  When  the  liberation  of  nitrogen 
has  ceased,  the  double  esters  (ethyl  nitroacetate  or  ethyl  chloro- 
acetate) are  only  stable  in  such  solutions  as  contain  free  NO3'  or 
cr  ions. 

An  equation  containing  the  ratio  of  the  velocity-coefficient  of  the 
decomposition  of  ethyl  diazoacetate,  kg,  to  that  of  the  formation 
of  the  double  ester,  ka,  is  deduced,  and  is  shown  to  represent  the 
experimental  results  satisfactorily.  From  this  ratio  and  the  known 
value  of  ke,  the  rates  of  formation  of  the  double  esters  are  obtained. 
The  rate  of  formation  of  ethyl  nitroacetate  is  proportional  to  the 
2/3  power  of  the  NO3'  concentration,  that  of  ethyl  chloroacetate  to 
the  4/5  power  of  the  CI'  ion  concentration.  Under  corresponding 
conditions,  the  rate  of  formation  of  ethyl  chloroacetate  is  about  ten 
times  that  of  the  corresponding  nitro-ester.  G.  S. 

Nature  of  Neutral  Salt  Action.  Bohdak  von  Szyszkowski 
{Zeitsch.  physikal.  Ghem.,  1910,  73,  269 — 283). — In  a  previous  paper 
(Abstr.,  1907,  ii,  238)  the  author  has  shown  that  whilst  carbon  dioxide 
has  very  little  effect  on  methyl-orange  in  water  alone,  it  changes  the 
colour  of  the  indicator  to  red  in  the  presence  of  a  neutral  salt,  such 
as  sodium  chloride.  Veley  {Zeitsch.  physikal.  CJiem.,  1908,  61,  464) 
has  suggested  that  this  is  due  to  hydrogen  ions  liberated  from  the 
salt  by  the  action  of  carbonic  acid,  but  this  is  now  shown  to  be 
untenable ;  the  total  hydrogen  ion  concentration  is  greater  in  a 
solution  of  carbon  dioxide  in  water  alone  than  when  sodium  chloride 
is  present.  The  sensitiveness  of  methyl-orange  to  hydrochloric  acid  is 
not  affected  by  potassium  chloride  in  normal  solution,  but  still  greater 
concentrations  exert  some  action. 

In  order  to  produce  the  same  tint  in  corresponding  solutions  of 
pota8.sium  sulphate  and  of  potassium  chloride  containing  methyl-orange, 
over  six  times  as  much  hydrochloric  acid  must  be  added  to  the  former 
solution  as  to  the  latter :  a  result  ascribed  to  some  interaction  between 
methyl-orange  and  SO^  ions. 

The  bearing  ot  neutral  salt  action  on  the  deviations  from  Ostwald's 
dilution  law  is  discussed.  G.  S. 

Apparent  Chemical  Attractions.  Raphael  E.  Lieseoano  {Ann. 
Phy»xk,  1910,  [iv],  32,  1095—1101.  Compare  Abstr.,  1906,  ii,  218).— 
Further  observations  are  described  relating  to  what  appears  to  be 
chemical  action  at  a  distance.      If  two  drops  of  a  sodium  hydroxide 
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solution  are  placed  at  a  short  distance  from  one  another  on  a  gelatin 
film  containing  citric  acid  and  coloured  red  by  the  addition  of  litmus,  it 
is  found  that  the  rate  of  movement  of  the  line  of  separation  of  the  red 
and  blue  regions  is  considerably  greater  on  the  sides  of  the  drops  which 
face  each  other  than  on  the  opposite  sides.  The  fact  that  this  behaviour 
is  the  same  as  that  previously  observed  when  drops  of  silver  nitrate 
were  placed  on  a  gelatin  film  containing  sodium  chloride  indicates  that 
the  phenomenon  is  not  connected  in  any  way  with  the  formation  of 
precipitation  membranes.  The  effect  is  supposed  to  be  due  to  the  more 
rapid  removal  of  the  acid  from  the  region  between  the  drops  of  the 
alkali  solution.  H.  M.  D. 

The  Shape  of  the  Atom.  R.  D.  Kleeman  [Phil.  Mag.,  1910, 
[vi],  20,  229 — 238). — Vnrious  consequences  are  discussed  in  which  the 
shape  of  the  atom  is  assumed  to  be  spherical.  The  sum  of  the  cross- 
sectional  areas  of  molecules  as  calculated  from  this  assumption  is 
compared  with  that  found  from  the  kinetic  theory  for  gases  at  0°. 
The  gases  examined  fall  into  three  groups,  for  each  of  which  an 
approximately  constant  ratio  between  the  theoretical  and  experimental 
quantities  holds.  The  differences  for  different  groups  are  ascribed  to 
differences  in  the  arrangements  of  the  atoms  and  in  the  amount  of 
external  space  included  in  the  molecules.  Further  deductions  are 
made  of  the  coetficients  of  diffusion  of  one  gas  into  another,  but  only 
a  rough  approximation  between  the  calculated  and  experimental 
values  is  obtained.  It  is  further  pointed  out  that  the  mean  angle 
of  distribution  of  secondary  /3-rays  from  the  direction  of  the  primary 
/3-rays  producing  them  will  depend  less  on  the  nature  of  the  atom 
the  greater  its  atomic  weight.  The  results  of  Bragg  and  Madsen 
(Abstr,,  1909,  ii,  112)  on  the  ratio  of  the  amounts  of  secondary 
)8-radiation  from  the  two  sides  of  a  thick  plate  penetrated  normally 
by  y-rays  are  cited  as  being  in  agreement  with  this  deduction. 

F.  S. 

Continuous  Absorbing  Column.  Maurice  Billy  {Bull.  Soc. 
chim.,  1910,  [iv],  7,  579—583). — An  apparatus  is  described  for  the 
purification,  desiccation,  or  quantitative  absorption  of  gases.  In 
principle  it  depends  on  the  washing  of  the  gas  by  a  suitable  liquid 
descending  over  glass  balls,  contained  in  a  glass  tube  through  which 
the  gas  ascends.  A  reservoir  of  special  form  is  described,  which 
gives  a  continuous  and  regulated  flow  of  the  washing  liquid,  and  the 
removal  of  the  latter  after  use  is  provided  for  by  a  safety  tube  of 
special  form.  The  apparatus  is  automatic  in  use,  and  can  be  evacuated 
or  cleaned  without  being  dismounted.  T.  A.  H. 

Separating  Apparatus.  C.  A.  Jacobson  and  S.  C.  Dinsmore 
(Atner.  Chem.  J.,  1910,  44,  84 — 85). — The  apparatus  consists  of  a 
double-bulbed  separating  funnel  attached  by  means  of  a  cork  in  the 
neck  to  a  pipette  siphon.  Its  advantages  are  :  (i)  better  and  more 
rapid  extraction ;  (ii)  emulsions  are  not  formed  so  readily ;  (iii)  the 
upper  of  two  liquids  can  be  siphoned  off  almost  completely  when  the 
surface  of  separation  of  the  two  liquids  is  situated  at  the  constriction 
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between  the  two  bulbs  ;  (iv)  the  middle  layer  of  three  liquids  can  be 
siphoned  off  without  disturbing  the  other  two.  C.  S. 

The  Acetylene  Lamp.  [Lecture  Experiment.]  Nicolae 
Teclu  {J.  pr.  Chem.,  1910,  [ii],  82,  183 — 185). — A  description  of  an 
acetylene  lamp  made  entirely  of  glass,  so  that  the  working  parts  can 
be  seen.  T.  S.  P. 

Cooling  of  Flames.  [Lecture  Experiments].  Nicolae  Teclu 
(J.  pr.  Chem.,  1910,  [ii],  82,  185—188). — A  description  of  slight 
modifications  of  the  ordinary  experiments  showing  the  action  of  wire 
gauze  on  flames.  T.  S.  P. 

The  Striking-Back  of  the  Bunsen  Flame.  [Lecture  Experi- 
ment.] Nicolae  Teclu  {J.  pr.  Chem,  1910,  [ii],  82,  189— 192).— A 
description  of  some  experiments  to  illustrate  the  striking-back  of  the 
Bunsen  flame.  T.  S.  P. 


Inorganic    Chemistry. 


Presence  of  Metals  and  Metalloids  in  Drinking  Waters. 
Practical  Consequences.  Felix  Gaurigou  (Compt.  rend.,  1910, 
150,  1374 — 1375.  Compare  this  vol.,  ii,  549). — Most  drinking  waters 
contain  traces  of  metals.  The  author's  method  of  detecting  metals  of 
groups  III,  IV,  V,  and  VI  has  been  applied  to  more  than  2,000 
paoiples,  particularly  from  the  Pyrennean  basin,  A  survey  of  the 
results  shows  that  the  analysis  of  mineral  waters  or  even  drinking 
waters  will  often  simplify  the  mineralogical  study  of  a  district.  The 
method  is  particularly  useful  in  revealing  metallic  lodes.        K,  J,  C. 

Oxygenated  Compounds  of  Fluorine.  Gino  Gallo  [Atti  R. 
Accad.  Lincei,  1910,  [v],  19,  i,  753—755.  Compare  this  vol.,  ii,  405). 
— The  author  has  repeated  bis  former  experiments,  taking  additional 
precautions  to  exclude  the  possibility  of  the  presence  of  hydrogen  in 
the  fluorine  used,  but  in  this  case  also  a  violent  explosion  occurred  four 
or  five  minutes  after  the  commencement.  tSome  .solid  potassium 
hydroxide  which  had  been  introduced  into  the  apparatus  did  not  give 
any  indication  of  the  presence  of  oxygenated  fluorine  compounds  when 
examined  after  the  explosion.  K.  V.  S. 

Action  of  Hydrogen  on  Sulphur  Monochloride  and  Thionyl 
Chloride  under  the  Influence  of  the  Silent  Electric  Dis- 
charge. AnoLPHE  Besson  and  L.  P'our.niek  (Compt.  rend.,  1910,  150, 
1752 — 1754). — On  submitting  sulphur  monochloride  to  fractionation 
under  atiuo.spheric  pressure,  parti  il  decomposition  occurred  with  pro- 
duction of  .sulphur  dichluride  and  sulphur.  The  monochloride  is  com- 
pletely reduced  by  hydrogen  under  the  influence  of  the  silent  electric 
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discbarge.  Under  the  satine  conditions,  thionyl  chloride  undergoes 
reduction  in  accordance  with  the  equation:  4SOCI2  + 3H2  =  S2Cl2  + 
2S02  +  6HC1  ;  sulphur  is  also  formed  through  the  action  of  hydrogen 
or  sulphur  dioxide  on  the  monochloride,  whilst  sulphuryl  chloride  is 
also  formed,  according  to  the  reaction:  2802  +  382012  =  802012  + 
280012  +  58.  In  the  absence  of  the  discharge,  sulphur  dioxide  slowly 
reacts  with  sulphur  monochloride  at  160 — 170°,  giving  sulphuryl  chloride 
and  sulphur.  W.  0.  W. 

Synthesis  of  Oaro's  Acid  and  of  Persulphuric  Acid.  Joh. 
D'Ans  and  W.  Fkiederich  {Ber.,  1910,  43,  1880— 1882).— In  order 
to  prepare  Caro'.s  acid,  ehlorosulphonic  acid  is  well  cooled  and  the 
calculated  quantity  of  100%  hydrogen  peroxide  (compare  Abrle,  Abstr., 
1909,  ii,  395)  slowly  added.  When  the  evolution  of  hydrogen  chloride 
has  ceased,  the  reaction  mass  is  slowly  allowed  to  become  warm,  and  the 
dissolved  hydrogen  chloride  sucked  oil  at  the  pump.  The  residue  then 
solidifies  to  a  crystalline  mass,  ni.  p.  about  45°,  which  can  be  kept  for 
some  days.  It  consists  of  Care's  acid,  and  the  synthesis  confirms  the 
formula  HO-SOg'O-OH. 

When  treated  with  another  molecule  of  ehlorosulphonic  acid,  Oaro's 
acid  is  transformed  into  persulphuric  acid,  11.38203.  The  reaction  is 
best  carried  out  by  mixing  the  calculated  quantities  of  hydrogen 
peroxide  and  ehlorosulphonic  acid,  and  proceeding  as  in  the  preparation 
of  Oaro's  acid.  Orystals  of  persulphuric  acid  are  obtained,  m.  p.  a 
little  above  60°  (decomp.),  which  can  be  kept  for  months.  When 
dissolved  in  water,  it  is  hydrolysed  to  a  considerable  extent  into  Oaro's 
acid  and  sulphuric  acid. 

The  authors  confirm  the  formation  of  perphosphoric  acids  from 
hydrogen  peroxide  (100%)  and  phosphoric  oxide  or  metaphosphoric  acid 
(compare  this  vol.,  ii,  498). 

Acetyl  chloride  gives  acetyl  peroxide  when  treated  with  100% 
hydrogen  peroxide.  T.  8.  P. 

Equations  and  Tables  for  Saturated  and  Superheated 
Nitrogen  Vapour.  Rudolph  Plank  {Phyaikal,  Zeitsch.,  1910,  11, 
633 — 643). — The  available  pressure,  volume,  and  thermal  data  for  nitro- 
gen at  low  temperatures  have  been  collected  and  analysed.  Tables 
are  given  in  which  the  values  of  various  factors  are  recorded  for  each  1° 
between  -  210°  and  -  182°.  These  factors  include  the  vapour  pressure 
of  the  liquid,  the  specific  volume  of  the  liquid  and  of  the  saturated 
vapour,  the  heat  content  and  the  entropy  of  liquid  and  vapour,  the  latent 
heat  of  vaporisation,  and  the  specific  heat  of  the  vapour.  The  pressure, 
volume,  and  temperature  data  for  the  unsaturated  vapour  can  be 
represented  by  «  =  30-2T//?  -  64-4/^2  ;  the  specific  heat  by  Cp  =  0-2246  + 
0000038I'+0-905/'/r3.  The  pressure  of  the  saturated  vapour  corre- 
sponds with  the  equation  log;?  =  3  0  +  0-41ogr- 289-6/ T,  and  the 
latent  heat  of  vaporisation  varies  with  the  temperature  according  to 
r  -  68*85  -  0-27362'.  H.  M.  D. 

Preparation  of  Anhydrous  Hydrazine.  F.  Raschio  {Ber.,  1910, 
43,  1927). — Contrary  to  the  usual  statements  in  the  literature, 
anhydrous   hydrazine   may   be   obtained  from  hydrazine  hydrate  by 
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treatment  with  sodium  hydroxide.  One  hundred  grams  of  ordinary 
sodium  hydroxide,  in  pieces  as  big  as  a  pea,  are  added  to  100  grams  of 
hydrazine  hydrate  contained  in  a  distilling  flask  with  long  side-tube. 
The  flask  is  heated  in  an  oil-bath  in  such  a  way  that  the  temperature 
takes  two  hours  to  rise  to  113°,  the  boiling  point  of  hydrazine.  By 
this  time  all  the  sodium  hydroxide  will  have  dissolved,  and  the 
temperature  of  the  bath  can  be  further  raised  to  150°.  Anhydrous 
hydrazine  distils  over,  in  almost  theoretical  quantity,  as  a  strongly 
fuming  liquid,  and  can  be  collected  in  a  dry  stoppered  bottle.  It  keeps 
quite  well  in  the  bottle,  and  the  stopper  does  not  stick,  even  on  keeping 
for  a  long  time. 

During  the  distillation,  the  vapours  must  nob  come  into  contact  with 
cork  or  rubber,  and  care  must  be  taken  not  to  inhale  them.    T.  S.  P. 

Chemical  Action  of  High  Pressure.  Compression  of  Nitrous 
Oxide  and  a  Mixture  of  Nitrogen  and  Hydrogen  ;  Decomposi- 
tion of  Carbon  Monoxide  by  Pressure.  E.  Briner  and  A. 
"Wroczynski  {Compt.  rend.,  1910,  150,  1324 — 1327.  Compare  this 
vol.,  ii,  557). — Nitrous  oxide  is  more  stable  than  nitric  oxide,  and 
appears  to  require  a  higher  temperature  to  cause  any  appreciable 
decomposition.  When  submitted  to  a  pressure  of  600  atmospheres  at 
•420°,  it  suffers  a  slight  decomposition  with  increase  in  volume. 

Nitrogen  and  hydrogen  do  not  combine  when  subjected  to  900 
atmospheres  at  the  ordinary  temperature,  although  Haber  has  recently 
obtained  ammonia  by  the  combined  action  of  temperature,  pressure, 
and  a  catalyst. 

Carbon  monoxide  when  compressed  under  800  atmospheres  at  the 
ordinary  temperature  does  not  change,  but  when  compressed  under 
600  atmospheres  at  320°  undergoes  a  decomposition  with  diminution  in 
volume,  amounting  to  10%  in  twenty  hours.  The  author  points  out 
that  the  equation  2G0 — ^  C02  +  C  +  387  Cal.  is  exothermic,  so  that 
decomposition  might  be  expected.  Carbon  dioxide  was  found  to  be 
present  (5-5%  in  one  case),  and  a  slight  greyish-black  deposit,  perhaps 
carl)on,  was  noticed.  It  is  suggested  that  a  lower  oxide  of  carbon  may 
have  been  formed,  as  Berthelot  supposed  (compare,  however,  Gautier, 
this  vol.,  ii,  605). 

The  chemical  action  of  high  pressures  is  in  favour  of  the  view  that 
catalysis  in  gases  results  from  the  condensing  action  of  the  catalytic 
surface.  R.  J.  C. 

Nature  of  the  Product  Described  as  Black  Phosphorus. 
Pesir^  Oernez  (Compt.  rend.,  1910,  151,  12 — 16). — The  conversion 
of  phoRphoru.>*  into  a  black  substance  by  contact  with  mercury 
(Tht'jnard,  1812)  wa.«»  supposed  by  Blondlot  {Compt.  rend.,  1865,  60, 
830;  1870,  70,  836)  to  be  due  to  the  formation  of  an  allotropic 
modification  of  phosphorus.  The  present  author  describes  experi- 
ments which  appear  to  show  that  molten  phosphorus  is  capable  of 
dissolving  Braall  quantities  of  mercury,  forming  a  colourless  solution. 
Such  a  solution  remains  colourless  when  in  a  state  of  superfusion,  but 
becomes  black,  through  precipitation  of  mercury,  if  cau.sed  to  solidify. 
Halts  of  mercury  bring  about  the  same  phenomenon,  through  reduction 
to  the  metJiUic  state.  W.  O.  W. 
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Preparation  and  Molecular  Weight  of  Hypophosphoric 
Acid.  Arthur  Rosenheim  and  Jacob  Pinsker  (Ber.,  1910,  43, 
2003 — 2014). — Hypophosphoric  acid  is  best  prepared  by  a  modification 
of  Corne's  method,  (Abstr.,  1882,  1264)  as  follows  :  To  100  grams  of 
copper  turnings,  contained  in  a  3-litre  flask,  are  added  100  c.c.  of 
water  and  200  c.c.  of  nitric  acid  (D  =  1'4).  When  the  reaction  is 
moderated  somewhat,  stick  phosphorus  is  gradually  added  until  all  the 
copper  has  been  precipitated  as  a  mixture  of  copper  phosphide  and 
spongy  copper,  the  temperatui'e  being  mainlaioed  between  50°  and  70°. 
The  clear,  colourless  liquid  is  then  decanted  off,  and  half  of  it 
neutralised  with  sodium  carbonate ;  after  the  addition  of  the  remain- 
ing half,  sodium  hypophosphate,  NaHP03-|- 2H2O,  separates  after  a 
time,  the  yield  being  about  10%  of  the  theoretical. 

Silver  nitrate  (compare  Abstr,,  1883,  1052)  does  not  give  such  good 
results  as  copper  nitrate.  Zinc,  manganese,  nickel,  cobalt,  mercuric 
and  ferric  nitrates  do  not  give  rise  to  the  formation  of  hypophosphoric 
acid,  neither  do  the  oxides  of  nitrogen.  When,  however,  the  phosphides 
of  copper,  nickel,  or  silver  are  used  as  anodes  in  1^ — '2%  sulphuric  acid, 
the  voltage  being  3 — 10,  hypophosphoric  acid  is  produced,  in  some 
cases  yields  as  high  as  60%  being  obtained.  Iron  phosphide  produces 
phosphoric  acid  only. 

Hypophosphoric  acid  gives  a  characteristic  guanidine  salt, 
(CH,N3)„H„P03,5H20; 
white,  shining  needles,  which  are   soluble   in   water  to  the  extent  of 
1*038  grams  in  100  c.c.  of  solution  at  28'5°.     The  solution  is  strongly 
alkaline.     The  other  acids  of  phosphorus  do  not  form  similar  salts. 

Benzyl  hypophosphate,  (C-H7)2P03,  was  obtained  as  a  yellow  oil, 
which  could  not  be  distilled,  by  the  interaction  of  benzyl  iodide  and 
silver  hypophosphate.     The  molecular  weight  in  ether  was  239 — 245. 

Cryoscopic  determinations  of  the  molecular  weight  of  hypophos- 
phoric acid  in  aqueous  solution  (compare  this  vol.,  ii,  121)  point  to 
the  formula  H^PgOg,  but  the  authors  believe  that  this  is  due  to  associa- 
tion of  the  simpler  molecules  HgPOg,  for  the  following  reasons  :  the 
molecular  conductivity  of  aqueous  solutions  is  abnormally  high  if  the 
formula  is  taken  as  H^PgOg,  and  the  figures  so  obtained  (;u,  =  367'4  for 
tj  =  31-6;  />(.  =  608'8  for  v=  1111-2)  are  not  in  accordance  with  the 
properties  of  hypophosphoric  acid.  Moreover,  the  molecular  conduc- 
tivity can  only  be  brought  into  line  with  the  molecular  conductivities 
of  the  other  acids  of  phosphorus  when  the  formula  is  taken  as  H.2P0g. 

Hypophosphoric  acid  reacts  as  a  monobasic  acid  when  methyl-orange 
is  used  as  indicator ;  with  phenolphthalein  as  indicator,  2  mols.  of 
HgPOg  are  neutralised  by  3  mols.  of  sodium  liydroxide. 

Hypophosphoric  acid  monohydrate,  H2P03,H20,  forms  rhombic 
crystals  [a:b:c==  05635  :  1  : ca.  I  7].  T.  S.  P. 

Action  of  Hydrogen  on  Carbon  Monoxide  ;  Formation  of 
Water  and  Methane.  Action  of  Water  at  a  Red  Heat  on 
Carbon  Monoxide.  Applications  to  Volcanic  Phenomena. 
Armand  Gautier  (Oompt.  rend.,  1910,  150,  1504 — 1569.  Compare 
Abstr.,  1906,  ii,  538). — Hydrogen  begins  to  exert  a  reducing  action  on 
carbon  monoxide  at  400°,  water,  carbon  dioxide,  and  a  little  methane 
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being  formed.  The  reaction  is  a  balanced  one,  the  production  of  water 
reaching  a  maximum  at  about  1200°.  At  900 — 1000°  the  amounts  of 
water  vapour  and  carbon  dioxide  formed  are  in  agreement  with  the 
equation  4C0  +  2H2  =  SHgO  +  COo  +  3C  ;  the  formation  of  carbon, 
however,  is  not  usually  observed  unless  an  excess  of  hydrogen  is 
employed.  When  a  mixture  in  the  proportious  CO  +  SHj  was  passed 
through  a  porcelain  tube  at  900°,  the  reaction  appeared  to  be  repre- 
sented as  3C0  4-H,  =  HoO  +  C02  +  C2;  but  in  a  second  experiment, 
under  apparently  identical  conditions,  no  carbon  was  deposited,  the 
volumes  of  gaseous  products  agreeing  with  the  equation  4:CO  +  8H2  = 
2H2O  +  CO2  +  3CH4. 

The  amount  of  methane  formed  increases  with  the  proportion  of 
hydrogen,  and  depends  on  the  rapidity  with  which  it  is  removed  from 
the  sphere  of  action.  Traces  of  formaldehyde  were  detected  at 
450—650°,  but  not  above  950°. 

The  author's  earlier  experiments  on  the  action  of  carbon  monoxide 
on  water  vapour  at  a  red  heat,  have  been  repeated,  and  traces  of 
formaldehyde  detected  amongst  the  products  at  550°  and  800°. 

The  foregoing  reactions  are  considered  to  throw  light  on  the 
occurrence  of  water,  oxides  of  carbon,  methane,  and  hydrogen  in 
volcanic  gases.  W.  0.  W. 

Action  of  Iron  and  Its  Oxides  on  Carbon  Monoxide  at  a 
Red  Heat;  Application  to  Geological  Data.  Armand  Gautier 
and  P.  Clausmann  {Compt.  rend.,  1910,  161,  16 — 22.  Compai-e  this 
vol.,  ii,  607). — The  authors  have  repeated  and  extended  the  work  of 
earlier  observers  on  the  reduction  of  carbon  monoxide  by  iron  at  a  red 
heat. 

The  production  of  carbon  appears  to  take  place  in  accordance  with 
the  equation:  3Fe  +  28CO  =  Fe304  + 16C  +  I2CO2.  The  black  solid 
resulting  from  prolonged  action  of  the  gas  can  be  separated  by  a 
magnet  into  two  parts,  the  more  magnetic  consisting  of  a  mixture  of 
carbides  of  iron,  whilst  the  residue  is  carbon  with  traces  of  ii*ou.  Two 
carbides  approximating  in  composition  to  Fe^g^  ^^^  Fe^C  have  been 
separated  by  taking  advantage  of  the  greater  readiness  with  which  the 
former  dissolves  in  sulphuric  acid.  The  reaction  is  represented  as 
Fei,C+12H2SO^=12FeSO^  +  CH^  +  10H2.  The  carbide  Fe,C  also 
yields  metliane,  hydrogen,  and  probably  small  quantities  of  cyclic 
hydrocarbons  when  treated  with  sulphuric  acid. 

The  product  of  the  action  of  carbon  monoxide  on  iron  is  attacked  by 
steam  at  a  red  heat  with  production  of  hydrogen,  methane,  carbon 
dioxide,  and  traces  of  formaldehyde.  W.  O.  W. 

Isotherms  of  Monatomic  Gases  and  of  their  Binary 
Mixtures.  IV.  Preparation  of  Argon.  V.  Vapour  Pres- 
sures above  -  140',  Critical  Temperature,  and  Critical 
Pressure  of  Argon.  C.  A.  Crommelin  (I'roc.  K.  Akad.  ]Velensch. 
AnuiUirJain,  1910,  13,  54 —65).— The  methods  employed  for  the 
separation  and  purification  of  argon  have  been  examined. 

Metallic  calcium  combines  with  nitrogen  at  a  low  red  heat,  but  the 
reaction  takes  place  too  slowly  for  use  on  a  large  scale.     Much  better 
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results  are  obtained  with  a  mixture  of  90%  of  calcium  carbide  and 
10%  of  calcium  chloride,  and  this  method  is  recommended  for  the 
preparation  of  large  quantities  of  crude  argon.  For  the  final  purifica- 
tion a  mixture  of  twenty  parts  by  weight  of  calcium  oxide,  four 
of  magnesium,  and  one  of  sodium  was  found  to  give  good  results.  The 
removal  of  the  last  traces  of  nitrogen  by  combining  it  with  oxygen 
under  the  influence  of  an  electric  discharge  is  more  conveniently 
effected  by  means  of  an  arc  between  platinum  electrodes  than  by  the 
use  of  a  spark  discbarge. 

Argon  can  be  separated  from  the  small  quantities  of  neon  which 
it  contains  by  fractional  distillation  at  the  temperature  of  liquid 
oxygen. 

Measurements  of  the  vapour  pressure  and  critical  data  of  argon 
gave  the  following  results,  after  correction  for  the  small  quantities  of 
inpurities  which  the  examined  gas  contained  : 

Temperature    -140-8°   -134-72°   -129-83°   -125-49°   -122-70°   -122-49° 

Pressure  in  atmos.  ...     22-185        29-264        35-846        42-457        47-503        47-890 

Critical  temperature  =  -  122-44° ;  critical  pressure  =  47 '996  atmospheres. 

H.  M.  D. 

Sodium  Manganate  and  its  Hydrates.  Yictor  Auger 
{Compt.  rend.,  1910,  151,  69 — 70). — Sodium  manganate,  NagMuO^, 
is  easily  prepared  as  follows  :  Sodium  permanganate  is  heated  in  a 
silver  or  platinum  dish  with  twice  the  calculated'  quantity  of  sodium 
hydroxide.  Oxygen  begins  to  be  evolved  at  115°,  and  the  reaction  is 
complete  at  125°.  On  cooling,  the  anhydrous  manganate  separates  in 
black  crystals  showing  a  violet  reflex.  The  substance  is  stable  below 
170°,  but  at  this  temperature  loses  oxygen,  forming  a  mangani- 
manganate.  A  solution  containing  excess  of  sodium  hydroxide 
deposits  large,  black  prisms  of  the  hydrate,  NagMnO^.GHgO. 

The  hydrate,  Na2Mn04,4H20,  resembles  the  foregoing,  and  separates 
from  solutions  containing  5%  of  sodium  hydroxide.  When  cooled  in 
a  freezing  mixture  the  aqueous  solution  yields  the  salt, 

Na2MnO^,10H2O, 
as  black  needles,   m.  p.  17°;   these  appear   to  be  isomorphous  with 
sodium  chromate.  W.  O.  W. 

Solubility  of  Silver  Sulphate  in  Alkali  Sulphates.  Barre 
{Compt.  rend.,  1910,  160,  1321— 1324).— The  solubility  of  silver  sul- 
phate in  presence  of  potassium  sulphate  and  ammonium  sulphate  increases 
as  the  amount  of  alkali  sulphate  increases.  The  same  is  true  of  sodium 
sulphate  below  its  transition  point  (33°).  Above  33"  the  solubility 
of  silver  sulphate  rises  to  a  maximum  at  a  certain  concentration  of 
sodium  sulphate  dependent  on  the  temperature.  The  solid  residue 
contains,  not  only  silver  sulpliate,  but  sodium  sulphate,  the  percentage 
of  which  increases  with  its  concentration  in  the  liquid  phase.  Mixed 
crystals  are  therefore  produced. 

The  solubility  curves  for  various  temperatures  all  end  at  a  concen- 
tration,  40%  sodium    sulphate,   that   is,    the   mixed    crystals    formed 
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at  this  concentration  are  equally  soluble  at  all  temperatures,  and  have 
therefore  no  heat  of  dissolution.  Mixed  crystals  with  more  silver 
salt  dissolve  exothermally,  and  increase  in  solubility  with  tempera- 
ture, like  pure  silver  sulphate ;  mixed  crystals  with  more  sodium 
sulphate  dissolve  endothermally,  and  decrease  in  solubility  with 
temperature  like  sodium  sulphate.  R.  J.  C. 

The  Solubility  Influence  of  Electrolytes.  Walter  Herz 
(Zeitsch.  anorg.  Chem.,  1910,  67,  365— 36S.  Compare  this  vol., 
ii,  192,  4f'7). — The  solubility  of  barium  hydroxide  is  increased  by  the 
presence  of  alkali  chloride.^,  the  effect  being  gi'eatest  with  lithium 
chloride,  and  least  with  rubidium  chloride.  The  solubility  of  cupiic 
sulphate  is  increased  by  the  presence  of  sodium  and  potassium  and 
rubidium  chlorides,  but  depressed  by  that  of  lithium  chloride.  In 
both  cases  the  order  is  that  of  the  electro-affinities  of  the  cations. 
Double  salts  and  complex  ions  must  be  formed.  C.  H.  D. 

The  Phosphates  of  Calcium.  IV.  Frank  K.  Cameron 
and  James  M.  Bell  (/.  Ainer.  Chem.  Soc,  1910,  32,  869—873).— 
Owing  to  the  confusion  regarding  the  relative  stability  of  the  hydrated 
and  the  anhydrous  diralcium  phosphate,  the  equilibria  existing  in  the 
system  CaO-PgOj-HgO,  at  25°,  have  been  further  investigated. 
Solutions  of  phosphoric  acid  of  varying  concentration  were  prepared, 
and  to  each  solution  weighed  quantities  of  potassium  chloride  and  of 
tricalcium  phosphate  in  sufficient  quantity  to  give  a  permanent  pre- 
cipitate were  added.  After  equilibrium  had  been  attained,  the 
composition  of  the  solution  and  of  the  solid  phase  was  determined. 
The  potassium  chloride  was  added,  so  that  Bancroft's  "tell-tale" 
method  (Abstr.,  1905,  ii,  685;  1909,  ii,  147)  for  determining  the 
composition  of  the  solid  phase  could  be  employed. 

The  composition  of  the  solid  phases  was  found  to  be  CaHPO^,2H.jO 
and  CaH^(PO^)2,H20,  with  a  region  between,  which  was  not  explored, 
where  the  composition  of  the  solid  phase  was  probably  CaHPO^. 
This  result  is  in  accordance  with  Bassett's  last  determination  (Abstr., 
1908,  ii,  675)  of  the  transition  interval  of  CaHPO^,2H20  :^ 
CaHPO^-f-2H20,  but  is  not  in  accord  with  his  direct  determination 
of  the  composition  of  the  solid  phases. 

The  presence  of  potassium  chloride  in  solutions  containing  calcium 
oxide  and  phosphoric  oxide  increases  slightly  the  lime  content  of 
solutions  in  equilibrium  with  dicalcium  phosphate  and  mono'alcium 
phosphate.  T.  S.  P. 

Initial  Temperatures  at  which  Oxides  of  Metals  Give  Up 
Oxygen  to  Reducing  Gases.  Irving  W.  Fay,  Albert  F.  Skeker, 
Freubrick  H.  Lane,  and  George  E.  Ferguson  {Polytechnic  Engineer, 
1910,  10,  72 — 79). — The  authors  have  submitted  a  number  of  metallic 
oxides  to  the  action  of  hydrogen,  carbon  monoxide,  ammonia,  and 
methane  at  various  temperatures  for  a  period  of  six  hours,  and  have 
ascertained  the  lowest  temperatures  at  which  the  oxides  begin  to  lose 
oxygen.     The  following  results  were  obtained  : 
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Oxide.  CO.  B^.  Jv'Hj.  CH^. 

AH2O3 0°  0°  —  — 

and  below        and  below 

Ag.,0    0  0  —  — 

HgjO   0  80  67°  220° 

HgO  (yellow)...  0  50  —  — 

and  below 

HgO  (red)  90  115  157  200—210 

Pb„0    —  —  202  202 

PbOo    110  150  198  45 

Pb.,04  150  170  above  300  158 

PbO 160  190  299  210 

CiiO  75  125  225  280 

CuoO    —  —  208  230 

Cdb 140  —  —  — 

ZnO ...  170  —  233  152—159 

AsjOg  60  —  —  — 

The  Action  of  Hydrogen  Sulphide  on  "White  Lead.  Julius 
F.  Sacher  (Chem.  Zeit.,  1910,  34,  647 — 648). — Hydrogen  sulphide  is 
practically  without  action  on  lead  carbonate,  and  carbon  dioxide  is  not 
evolved  during  the  blackening  of  white  lead.  The  amount  of  sulphur 
taken  up  by  white  lead  is  always  less  than  that  required  to  convert 
the  whole  of  the  lead  hydroxide  into  sulphide,  even  when  the  reaction 
is  made  as  complete  as  possible.  In  order  to  avoid  secondary  reactions, 
the  white  lead  is  mixed  with  alcohol,  which  is  then  saturated  with 
hydrogen  sulphide  and  removed  by  evaporation.  The  analyses  agree 
well  with  the  formula  4PbC03,PbS,Pb(OH)2,  which  may  be  written ; 
S(Pb-C03-Pb-C03-Pb-OH)2. 

At  85 — 90°,  in  presence  of  water,  the  whole  of  the  lead  hydroxide  is 
converted  into  sulphide,  a  little  of  the  carbonate  being  also  converted, 
owing  to  previous  hydrolysis.  Lead  sulphate  is  only  blackened  in 
presence  of  water,  owing  to  hydrolysis ;  pure  lead  sulphate  in  alcohol 
is  unchanged  by  hydrogen  sulphide. 

Blackened  white  lead  is  not  decolorised  by  light  in  the  absence  of 
moisture.  C.  H.  D. 

Purification  of  Mercury.  C.  J,  Moore  {Chem.  Zeit.,  1910,  34, 
735). — In  the  Lothar-Meyer  apparatus  for  the  purification  of  mercury 
by  letting  it  fall  in  fine  drops  through  dilute  nitric  acid,  the  author 
replaces  the  funnel  drawn  out  to  a  fine  point  by  a  tube  shaped  like  an 
inverted  thistle  funnel.  Over  the  mouth  of  the  funnel  is  fastened  a 
piece  of  chamois  leather,  and  the  mercury  is  pressed  through  this  to  fall 
in  a  fine  shower  through  the  nitric  acid.  The  stem  of  the  thistle 
funnel  contains  a  side-tube  connected  with  the  reservoir  of  mercury 
by  means  of  rubber  tubing  and  a  screw-clip  ;  the  end  of  the  stem  is 
also  closed  by  means  of  rubber  tubing  and  clip.  Eight  %  nitric  acid  is 
recommended  for  use  in  the  apparatus.  T.  S.  P. 

The  Action  of  Ammonia  on  Mercurous  Chloride.  Haridas 
Saha  and  Kumud  Nath  CnouDHURi  (Zeiisch.  anorg.  Chem.,  1910,  67, 
357 — 360). — "Black  precipitate"  consists  of  a  mixture  of  metallic 
mercury  with  infusible  white  precipitate.  The  latter  substance  is 
goluble  in  concentrated  ammonia,  and  crystallises  when  the  solution  is 
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allowed  to  evaporate  in  a  vacuum  over  sulphuric  acid.  After  drying 
at  100°,  the  crystals  have  the  composition  XHoHgCI.  It  is  impossible 
to  assign  a  formula  to  the  black  precipitate,  as  a  part  of  the  white 
compound  contained  in  it  goes  into  solution,  according  to  the 
concentration  of  the  ammoniacal  liquid.  C.  H.  D. 

The  So-called  Euxenite  Earths.  Otto  Hauser  and  Fritz 
WiRTH  {Ber.,  1910,  43,  1807—1812.  Compare  this  vol.,  ii,  47).— 
The  autiiors  have  investigated  a  number  of  zirconium  minerals  in 
order  to  see  if  the  zirconia  was  accompanied  by  a  strange  earth,  as  has 
been  supposed  to  be  the  case  by  Hofmann  and  Prandtl  (Abstr., 
1901,  ii,  387). 

The  minerals  investigated  were  zircon,  wohlerite,  uhligite,  eudialyte, 
basalt,  elaeolite-syenite,  sodalite-syenite,  katapl elite,  mosandrite,  and 
natural  zirconia.  In  each  case,  zirconium  hydroxide  was  obtained 
from  the  mineral  in  an  approximately  pure  condition  by  the  usual 
methods.  This  zii'conium  hydroxide  shovild  contain  the  strange  earth, 
if  present.  It  was  therefore  fractionated  by  transformation  into  the 
sulphate  and  hydrolysis  of'  the  aqueous  solution  by  boiling,  whereby 
about  half  the  zirconium  is  precipitated  as  the  basic  sulphate  (Abstr., 
1907,  ii,  626).  Each  of  the  fractions  was  examined  spectroscopically, 
and  also  the  equivalent  determined.  In  no  case  were  indications  of  the 
presence  of  a  strange  earth  obtained.  T.  S.  P. 

Basic  Nitrate  of  Yttrium.  Charles  James  and  L.  A.  Pratt 
{J.  Avitr.  C/iein.  Soc,  1910,  32,  873 — 879). — In  order  to  study  the 
system  YoOg-N^O.-HoO,  it  was  necessary  to  prepare  a  large  amount 
of  pure  yttrium  oxide,  since  yttrium  nitrate  is  extremely  soluble.  To 
this  end,  crude  yttria  earths  were  first  submitted  to  a  long  fractional 
crystallisation  by  the  bromate  method  (Abstr.,  1908,  ii,  190,  498). 
The  middle  fractions,  containing  the  yttrium,  together  with  a  little 
erbium  and  holmium,  were  then  precipitated  as  the  hydroxide,  which 
was  further  converted  into  the  nitrate.  The  nitrate  was  then  feub- 
mitted  to  fractional  decomposition,  this  being  carried  out  by 
evaporating  the  solution  and  fusing  the  residue  until  a  portion  had 
decomposed.  After  forty  such  operations,  an  yttrium  nitrate  was 
obtained  of  such  purity  that  a  layer  12  5  cm.  thick  of  the  saturated 
solution  was  perfectly  colourless,  and  showed  only  very  faint  bands 
of  erbium  and  holmium. 

The  equilibrium  relations  were  studied  by  shaking  up  solutions 
of  yttrium  nitrate  of  varying  concentrations  with  excess  of  yttrium 
oxide  at  25°.  Equilibrium  was  attained  after  four  and  a-half  months, 
after  which  time  the  compositions  of  the  various  solid  phases  and 
solutions  were  determined. 

The  only  basic  nitrate  which  exists  at  25°  has  the  formula 
3Y.^O3,4NjO,,,20H.^O.  It  is  stable  in  air,  and  can  exist  in  contact  with 
water  containing  more  than  33  grams  of  yttrium  nitrate  to  100 
grams  of  water. 

At  25°,  14r6  grams  of  yttiium  nitrate  dissolve  in  ino  i;n\m8 
of  water.  X.  g.  P. 
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Scandium.  II.  Sir  William  Crookes  {Phil.  Trans.,  1910,210,  A, 
359—386;  Proc.  Roy.  Soc,  1910,  A,  84,  79—85.  Compare  Abstr., 
1908,  ii,  695 ;  1909,  ii,  44). — The  preparation  and  properties  of 
a  further  number  of  scandium  salts  are  described.  In  the  majority  of 
cases  the  salts  were  prepared  by  dissolving  scandium  hydroxide  in  the 
acid,  or  by  double  decomposition  between  scandium  nitrate  and  a  salt 
of  the  acid. 

Scandium  iodate,  Sc (103)3,  when  washed  and  dried  in  the  air,  is 
a  white,  crystalline  powder  containing  ISH^O.  Under  varying 
conditions  of  dehydration,  hydrates  with  15,  13,  and  lOHgO  have  been 
obtained,  and  the  salt  becomes  anhydrous  on  heating  at  250°.  The 
sulphite,  Sc2(S03)3,  is  anhydrous,  and  practically  insoluble  in  cold 
water ;  the  borate,  SCBO3,  prepared  by  fusing  together  scandium  oxide 
and  boric  acid,  is  a  white  powder  soluble  in  dilute  acids. 

Scandium  aurichloride,  3ScCl3,2AuCl3,21H20,  occurs  in  yellow, 
needle-shaped  crystals,  which  are  very  deliquescent.  After  prolonged 
drying  in  a  desiccator  over  sulphuric  acid,  an  octahydrate  is  obtained, 
which  changes  to  the  dihydrate  on  heating  for  some  time  at  100°  and 
to  the  anhydrous  salt  on  prolonged  heating  at  the  same  temperature. 
The  platinocyanide,  Sc2[Pt(CN)4]3,21H20,  occurs  in  monoclinic  prisms, 
crimson  by  transmitted  and  green  by  reflected  light ;  it  is  soluble 
in  water,  forming  a  colourless  solution,  and  practically  insoluble  in 
alcohol.  Several  lower  hydrates  appear  to  exist ;  the  completely 
dehydrated  salt  is  colourless. 

Scandium  chloroacetate,  (CH2Cl'C02)2Sc'OH,2H20,  occurs  in  stellate 
crystals  ;  the  lactate,  80(0311503)3,61120,  in  white,  feathery  crystals,  and 
the  malonate,  CgHgO^ScOH,  sometimes  as  a  crystalline  powder  and 
sometimes  amorphous.  According  to  the  mode  of  preparation,  the 
malonate  contains  1  or  2H2O.  A  basic  malonate,  C3H204[Se(OH)2]2, 
is  obtained  when  scandium  hydroxide  is  used  in  large  excess.  The 
malate,  C4H^05Sc'OH,H90,  occurs  in  fine  granules,  which  have  a 
mousy  odour ;  the  fumarate,  Qfi^0^c'0¥i.,\Yi^O,  occurs  in  micro- 
scopic crystals.  The  tartrate,  C^H^OgSc-OH,  separates  from  a  boiling 
solution  in  colourless  crystals  ;  the  racemate,  with  4H2O,  comes  down 
less  readily  on  boiling  than  the  tartrate ;  the  \-tartrate  has  been 
obtained  with  1  and  2H2O,  and  the  meso-tartrate,  with  IHgO,  forms  a 
white,  granular  precipitate. 

Scandium  afi-dibromopropionate, 

Sc(C3H302Br2)3,Sc(C3H302Br2)2-OH, 
is  a   white,  amorphous  powder.     The  citrate,    Sc^{C^^^^O~)^,QH./),   is 
much  less  soluble  in  hot  than  in  cold  water ;  a  dihydrate  and  tetra- 
hydrate  have  also  been  prepared.     The  o-cUorobenzoate, 

C7H402Cl-ScO,Sc(C7H402Cl)2-OH, 
forms  a  white,  amorphous  precipitate ;  the  va-nitrobenzoate, 

Sc[C6H4(N02)C02]3,4H20, 
is  a  white,  crystalline    powder.     The    phthalate,   OH'ScICgH^O^.HjO, 
is  a  white,  amorphous  powder,  and  loses  ^HgO  on  heating  at  110°  for 
thirty-six    hours.      The  tetrachlorophthalate,  OH'ScICgCl404,6H20,   is 
also  amorphous.     Scandium  S-nitro-i-p-toluidinobenzenesulphonate, 

[C^H,Me-NH-0yH,(N02)-S03]oSe'0H,5H,0, 
occurs  in  feathery,  scarlet  crystal^s,  which  become  anhy  drous  ou  heatiug^ 
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at  105°,  the  colour  being  then  orange-yellow.     Scandium  octamethyl- 
Utra-aminodihydroxy-'^-dixanthylbenzenetetracarhoxylate, 

is  a  red  powder. 

The  scandium  used  in  preparing  some  of  these  salts  was  not  spectro- 
scopically  pure ;  the  chief  object  in  using  the  slightly  impui-e 
specimens  being  to  find  out  whether  a  separation  of  the  rare  earths  had 
been  effected  in  preparing  the  salts.  G.  S. 

Nitrides  and  Oxides  from  Aluminium  Heated  in  Air.  Emile 
Kohx-Abrest  {Compt.  reiid.,  1910,  150,  1757.  Compare  Abstr.,  1905, 
ii,  637 ;  this  vol.,  ii,  506). — A  reply  to  Serpek  (this  vol.,  ii,  615). 

W.  0.  W. 

Metal-  and  Metallic  Oxide-Aluminaa  and  their  Use  for 
Catalytic  Reactions.  M.  KleinstCck  {Ztiisch.  angew.  Chem., 
1910,  23,  1105— 1106).— When  fibrous  alumina  (Abstr.,  1908,  ii, 
261)  is  shaken  up  with  ammoniacal  solutions  of  the  chlorides,  nitrates, 
or  acetates  of  various  metals,  or  with  colloidal  solutions  of  other 
metals,  adsorption  takes  place  to  a  considerable  extent.  If  the 
alumina  is  then  well  washed,  dried  on  the  water-bath,  and  finally 
gently  ignited,  a  mass  is  left  which  possesses  a  characteristic  colour 
depending  on  the  metal  used.  The  colours  obtained  with  copper,  iron, 
manganese,  gold,  palladium,  platinum,  chromium,  cobalt,  nickel,  and 
silver,  and  with  various  combinations  of  these  are  described.  Iron- 
and  silver-alumina  are  both  colourless ;  the  former  can  he  used  as  a 
delicate  test  for  tannin,  and  the  latter  gradually  becomes  dark  violet  on 
exposure  to  light  in  the  presence  of  air. 

These  metal-aluminas  may  be  used  for  various  catalytic  purposes  ; 
thus  copper-alumina  oxidi.ses  the  vapours  of  methyl-alcohol  to  form- 
aldehyde, or  the  haematoxylin  of  log-wood  extract  to  hjematein.  An 
aqueous  solution  of  an  alkali  hydrogen  carbonate  is  reduced  by  palladium- 
alumina  to  formaldehyde  and  formic  acid.  Manganese-  and  platinum- 
alumina  rapidly  decompose  an  aqueous  solution  of  hydrogen  peroxide. 

T.  S.  P. 

Electrical  Properties  of  Aluminium-Silver  Alloys.  Witold 
Broxiewski  (Coinpt.  rend.,  1910,  150,  1754 — 1757.  Compare 
Petrenko,  Abstr.,  1905,  ii,  635). — Determinations  have  been  made 
of  the  electrical  conductivity,  temperature-coeiticient  of  resistance 
between  0°  and  100°,  thermo-electric  power  at  0°,  variation  in  thermo- 
electric power  with  temperature,  and  solution  potential  of  a  series  of 
aluminium-silver  alloys.  The  results  are  given  in  the  form  of  curves, 
and  these  are  shown  to  indicate  the  existence  of  only  two  definite  com- 
pounds, AljAg,and  AlAgg.  Petrenko's  compound,  AlAg.,,  and  Pushin's 
alloy,  AlAg,  do  not  appear  to  be  homogeneous  substances.     W.  0.  W. 

Oxidation  of  Aluminium  Amalgam.  P.  Roger  Jourdain 
{Compt.  rend.,  1910,  150, 1602—1604.  Compare  this  vol.,  ii,  297).— The 
lollowing  observations  appear  to  point  to  the  existence  of  a  carbonate 
and   peioxide    in    the   sub-stance    obtained    by   exposing    aluminium 
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amalgam  to  air.  On  heating  one  gram  of  the  product  in  a  vacuum, 
30  c.c.  of  a  mixture  of  carbon  dioxide  and  oxygen  were  obtained,  the 
amount  of  the  former  depending  on  the  proportion  of  the  gas  in  the 
atmosphere  to  which  the  amalgam  had  been  exposed.  No  oxidation 
took  place  in  absence  of  moisture,  but  in  presence  of  water  vapour, 
direct  absorption  of  oxygen  occurred.  The  substance  dissolved  in  acids 
with  effervescence,  carbon  dioxide  being  liberated  and  hydrogen 
peroxide  formed.  W.  O.  W. 

Alloys  of  Cobalt  and  Silver.  F.  Ducelliez  {Bull.  Soc.  chim., 
1910,  [iv],  7,  506 — 507). — The  alloys  were  prepared  by  heating  together 
mixtures  of  silver  and  cobalt  powders.  The  properties  of  the  products 
obtained  indicated  that  they  were  simple  mixtures  of  the  two  metals. 

The  mixtures  fused  at  about  the  melting  point  of  cobalt,  indicating 
insolubility  of  silver  in  cobalt.  The  silver  tended  to  separate  in  a 
pure  state  ;  thus  a  mixture  containing  95%  of  the  metal  furnished 
pure  silver  and  an  ingot  containing  80*77%  of  this  metal.  All  the 
alloys  were  attacked  by  hydrochloric  acid  ;  those  rich  in  cobalt  leaving 
silver  powder,  those  moderately  rich  in  cobalt  giving  lamellae  of  silver, 
whilst  those  poor  in  cobalt  retained  their  shape,  but  became  brittle, 
and  after  treatment  with  the  acid  could  be  broken  up  by  a  hammer. 
On  liquation,  at  a  temperatui^e  intermediate  between  the  melting  points 
of  the  two  metals,  of  an  ingot  containing  70  "25%  of  silver,  a  drop  of 
pure  silver  was  obtained,  and  the  lower  part  of  the  ingot  became  richer 
in  silver.  All  the  alloys  were  magnetic.  After  treatment  with  hydro- 
chloric acid  the  surfaces  of  the  alloys  examined  under  the  microscope 
showed  (1)  grey  zones,  often  elongated,  especially  in  those  rich  in 
cobalt,  and  (2)  brilliant  zones  corresponding  with  silver.  No  eutectic 
product  was  observed.  In  a  normal  solution  of  cobalt  sulphate  the 
alloys  furnished  no  E.M.F.  with  cobalt  poles,  but  gave  a  constant 
E.M,F.  of  0-535  volt  with  silver  poles.  T.  A.  H. 

Alloys  of  Nickel  and  Silver.  Emile  Vigouroux  {Bull.  Soc. 
chim.,  1910,  [iv],  7,  621 — 622). — Alloys  poor  in  silver  are  magnetic, 
slightly  malleable,  apparently  homogeneous  to  the  naked  eye,  but 
.spongy  and  clearly  heterogeneous  when  examined  microscopically. 
When  50%  or  more  silver  is  present,  particles  of  this  metal 
become  visible  to  the  naked  eye.  An  alloy  containing  70%  of  silver  on 
re-melting  separates  into  pure  silver  and  nickel,  containing  1"6%  of 
silver.  The  alloys  are  attacked  by  hydrochloric  acid,  the  nickel  being 
dissolved,  and  silver  left  as  a  residue.  With  nickel  poles  in  a  normal 
solution  of  silver  sulphate  an  E.M.F.  varying  from  -00021  to 
+  0"0168  volt  is  developed,  and  with  silver  poles  an  E.M.F.  ranging 
from  -0'3962  to  —  04382  volt,  under  otherwise  similar  conditions, 
indicating  that  the  alloys  are  merely  mixtures  of  the  two  metals 
(compare  Ducelliez,  preceding  abstract).  There  is  evidence  of  the 
formation  of  a  weak  solid  solution  of  silver  in  nickel.  T.  A.  H. 

Solutions  of  Blue  Molybdenum  Oxide.  A.  Dumanski  {Zeitsch. 
Chmi.  Ind.  Kolloide,  1910,  7,  20 — 21). — When  molybdenum  trioxide, 
suspended  in  water,  is  heated  on  the  water-bath  with  a  large  excess  of 
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powdered  mefallic  molybdenum,  a  solution  of  the  oxide  MogOg  is 
obtained,  which,  according  to  cryoscopic  measurements,  contains 
unpolymeiised  molecules  of  the  oxide.  On  addition  of  ammonium 
chloride,  barium  chloride,  and  other  salts  to  this  solution,  polymeri- 
sation takes  place,  and  the  oxide  passes  into  the  colloidal  form. 

H.  M.  D. 

Extraction  of  Germanium  from  Blendes.  Georges  Urbain, 
M.  Blondel,  and  Obiedoff  {Compt.  rend.,  1910,  150,  1758 — 1760. 
Compare  Abstr.,  1909,  ii,  1026). — Experimental  details  are  given  for 
extracting  germanium  from  blendes  containing  traces  of  this  element. 
After  isolating  a  mixture  of  the  sulphides  of  arsenic,  molybdenum,  and 
germanium,  this  is  dissolved  in  the  minimum  amount  of  ammonia  and 
the  solution  fractionally  precipitated  by  acid  of  diminishing  con- 
centration. The  whole  of  the  arsenic  and  molybdenum  is  thus  pre- 
cipitated, leaving  germanium  in  solution.  Five  grams  of  pure 
germanium  have  been  obtained  from  550  kilograms  of  a  Mexican 
blende.  W.  O.  W. 

Theory  of  the  Preparation  of  Thorium  Salts.  I.  Puri- 
fication by  means  of  the  Sulphate.  Iwan  Koppel  and  H. 
HoLTKAMP  (Zeiisch.  anorg.  Chem.,  1910,  67,  266— 292).— In  the 
purification  of  thorium  salts,  the  anhydrous  sulphate  is  dissolved  in 
water,  yielding  a  highly  supersaturated  solution,  from  which  a  hydrate 
separates  spontaneously.  It  has  been  shown  by  Roozeboom  (Abstr., 
1890,  686)  that  the  octa-hydrate  is  at  all  temperatures  labile  with 
respect  to  the  nona-hydrate,  but  the  two  solubility  curves  are  very 
close  to  one  another,  and  in  practice  the  octa-hydrate  is  always 
obtained.  In  the  technical  method,  the  hydrated  sulphate  is  pre- 
cipitated by  adding  sulphuric  acid  to  a  concentrated  solution  of  the 
chloride.  The  conditions  of  precipitation  have  now  been  investigated. 
The  formation  of  the  tetra-hydrate  must  be  avoided,  on  account  of 
its  bad  filtering  qualities,  and  of  its  considerable  solubility  in  water 
at  the  ordinary  temperature. 

The  solubility  of  thorium  sulphate  octa-hydrate  in  dilute  sulphuric 
acid  of  different  concentrations  has  been  studied  at  20°,  30°,  and  the 
boiling  point.  In  each  case  the  solubility  falls  with  the  concentration 
of  the  acid  until  0  5%  HoSO^  is  reached,  then  rises  to  a  maximum  near 
4%  HjSO^,  and  again  falls.  When  33%  H^SO^  is  reached,  the  solid 
phase  is  converted  into  the  tetra-hydrate  at  30°,  beyond  which  con- 
centration the  solubility  is  very  small,  and  acid  salts  are  formed.  The 
solubility  of  thorium  sulphate  in  nitric  and  hydrochloric  acids  at  30° 
shows  maxima  at  17%  HNO3  and  45%  HCf  respectively  ;  minima  are 
not  observed.  The  presence  of  phosphoric  acid  in  a  solution  in  hydro- 
chloric or  nitric  acid  retards  the  precipitation  of  the  sulphate,  and  also 
increases  the  solubility,  so  that  when  the  quantity  of  phosphoric  acid 
reaches  0(3  mol.  P2O5  to  1  mol.  Th02,  sulphate  is  not  precipitated. 
The  crystallisation  of  the  sulphate  is  slow,  being  incomplete  after 
twenty-five  hours.  Kaoult's  law  is  found  to  be  applicable  to  the 
vapour  pressures  of  the  hydrates  and  their  solutions. 

Hydrochloric  acid  is  to  be  preferred  to  nitric  acid  for  dissolving  the 
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thorium  before  precipitation.  The  presence  of  an  excess  of  solvent 
acid  is  without  influence.  The  quantity  of  sulphuric  acid  should  be 
0  5%  in  excess  of  that  theoretically  required,  and,  in  order  to  prevent 
the  formation  of  the  tetra-hydrate,  the  temperature  must  be  below  42°, 
and  preferably  much  lower. 

The  density  and  refractive  index  of  solutions  of  pure  thorium 
nitrate  have  been  determined  and  tabulated.  C.  H.  D. 

Double  Sulphates  of  Thorium.  Barre  {Compt.  rend.,  1910,  150, 
1599 — 1602). — The  solubility  curve  for  thorium  sulphate  in  solutions  of 
potassium  sulphate  of  different  concentrations  at  16°  shows  branches 
corresponding  with  the  following  double  salts,  each  of  which  has  been 
isolated  and  analysed  :  Th(S04)2,K2S04,4H20,  slender,  interlacing 
needles ;  Th(S04)2,2K2S04,2H20,  triclinic  crystals  (compare  Berzelius, 
Ann.  Chim.  Phys.,  1830,  [ii],  43,  5);  Th(S04)2,3-5K2S04,  small,  triclinic 
crystals.  The  curve  for  thorium  sulphate  in  solutions  of  sodium  sul- 
phate shows  a  maximum  corresponding  with  the  concentration  2 "98%  of 
NagSO^;  the  only  compound  isolated  was  Cleve's  salt,  N'a2Th(S04)2,6H20. 
The  curve  for  solutions  in  ammonium  sulphate  shows  three  branches, 
agreeing  with  the  existence  of  the  doable  salt, 
Th(S04)2,3(NH4)2S04,3H20, 
large,  monoclinic  prisms,  and  of  the  salts,  (NH4)4Th(S04)4,2H20  and 
(NH4)2Th(S04)3,4H20,  described  by  Rosenheim,  Samter,  and  Davidsohn 
(Abstr.,  1903,  ii,  601).  W.  O.  W. 

Decomposition  of  Thorium  Sulphate  by  Water.  Barrk 
{ComjA.  rend.,  1910,  151,  70— 72).— Demargay  (Abstr.,  1883,  1053) 
obtained  a  basic  salt  by  the  action  of  water  on  thoi-ium  sulphate,  to 
which  he  attributed  the  composition  Th4(S04)70,8H20.  This  substance, 
however,  appears  to  be  a  mixture  of  thorium  sulphate  with  a  basic  salt, 
ThO(S04),2H20.  The  latter  has  been  obtained  crystalline  by  allowing 
DeuiarQay's  product  to  remain  in  contact  with  water  for  a  long  time ; 
100  parts  of  water  at  100°  dissolve  0*023  part  of  the  salt. 

W.  O.  W. 

The  Atomic  Weight  of  Vanadium.  II.  The  Chlorine  Con- 
tent of  Vanadium  Oxytrichloride  and  the  Ratio  VoOjrVoOg. 
WiLHBLM  Prandtl  and  Benno  Bleyer  {Zeiisch.  anorg.  Ghem.,  1910, 
67,  257 — 266.  Compare  this  vol.,  ii,  134). — A  further  series  of  four 
estimations  of  chlorine  in  vanadium  oxytrichloride,  four  others  being 
rejected,  gave  a  mean  value  of  61-3348  ±0-0087%  01,  or  51-061  ±0-024 
for  the  atomic  weight  of  vanadium. 

Vanadium  pentoxide  was  prepared  by  distilling  vanadium  oxytri- 
chloride into  pure  water,  evaporating  the  solution,  and  gently  heating 
the  moistened  residue  until  free  from  hydrogen  chloride.  The  residue 
was  then  repeatedly  moistened  with  nitric  acid  and  heated  to  just 
below  the  melting  point,  finally  fusing  in  a  platinum  boat  in  a  stream 
of  oxygen,  yielding  very  long,  glistening,  brownish-red  crystals, 
Di«  3-357. 

The  reduction  by  hydrogen  took  place  in  a  large  platinum  boat  in  a 
Jena  glass  tube,  the  temperature  being  kept  low  at  first  and  gradually 
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raised,  so  as  to  avoid  fusion,  yielding  a  black  powder  of  vanadium 
trioxide,  D^^  4-870,  Owing  to  the  very  rapid  oxidation  of  the  trioxide, 
it  was  necessary  to  transfer  the  boat  to  a  weighing  tube  in  an 
atmosphere  of  hydrogen.  Even  in  this  way  an  entirely  constant 
weight  could  not  be  attained.  As  a  control,  the  trioxide  was  heated  in 
oxygen  until  constant  in  weight.  The  atomic  weight  thus  obtained  for 
vanadium,  51'374  ±0"033,  may  be  too  high,  owing  to  the  presence  of  a 
higher  oxide  than  the  pentoxide,  and  is  in  any  case  uncertain. 

0.  H.  D. 

Behaviour  of  Platinum  and  Nickel  Wires  to  Hydrogen  at 
High  Temperatures.  Marcello  von  Pirani  and  Alfred  E.  Meter 
{Zeitsch.  Elektrochem.,  1910,  16,  444—447). — The  resistance  of  a 
nickel  wire  increases  when  it  is  heated  to  a  high  temperature  in  a 
current  of  hydrogen ;  in  the  case  of  platinum  the  melting  point  is 
depressed  by  250°  to  300°,  and  the  metal  becomes  brittle. 

It  is  shown  that  the  effect  is  not  due  to  occlusion  of  hydrogen ;  it 
is  not  due  to  diif usion  of  furnace  gases  through  the  quartz  tube  used 
(if  nitrogen  is  used  instead  of  hydrogen  it  is  not  observed),  and, 
further,  the  changes  do  not  take  place  in  a  limited  quantity  of 
hydrogen.  It  is  thought  that  the  changes  are  probably  due  to  the 
presence  in  the  hydrogen  of  a  small  quantity  of  an  impurity  contain- 
ing carbon,  from  which  the  metals  take  up  carbon  at  or  near  their 
melting  points.  T.  E. 
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Vanadium  Deposits  in  Peru.  D.  Foster  Hewett  {Trans.  Amer. 
Inst.  Mhihiy  Eiiyinetrs,  1910,  40,  (1909),  274— 299).— The  modes  of 
occurrence  and  characters  of  deposits  of  vanadium  ores  at  two  distinct 
localities  in  Peru  are  described.  In  the  Yauli  district  in  province 
Tarraa,  a  black,  lustrous  asphaltite  occurs  as  a  large,  lenticular  mass 
in  sedimentary  rocks  of  Mesozoic  age.  This  has  been  previously 
described  by  Torrico  y  Meca  as  a  vanadiferous  coal  (Abstr.,  1896,  ii, 
276).  As  shewn  by  a  large  series  of  analyses,  the  material  varies 
widely  in  composition :  moisture,  0  08 — 7*83 ;  volatile  matter, 
8-26-4902;  free  carbon,  3115— 9058;  S,  1-87—4459;  ash, 
0-64—17-80;  V^O^,  trace— 1-43%  (V^O^  in  ash,  2-3— 64-3%). 

In  the  Quisque  (or  Minasragra)  district  in  province  Pasco  (Abstr., 
1907,  ii,  788)  the  vanadiferous  minerals  form  a  thick,  lenticular  vein 
m  red  shales  of  C'retaceous  age,  and  are  associated  with  dykes  of 
igneous  rocks.  The  central  portion  of  the  vein  is  composed  of 
patronite  (D  2-65— 2  71,  H  2J^),  the  outer  portions  of  quisqueitfe 
(I)  1-75,  H  2^),  while  between  the  two  are  bands  of  a  coke-like 
material  (D  24,  H  4^).  Analyses  of  purer  patronite  than  that 
examined  by  W.  F.  Hillebrand  gave  19-3— 24-8%  vanadium  ;  the 
formula  V.^^  -\-  nS  is  suggested. 

49—2 
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By  the  oxidation  of  these  ores,  several  secondary  vanadium  minerals 
are  formed  in  abundance,  and  the  mine-waters  contain  vanadium  in 
solution.  Preliminary  descriptions,  with  partial  analyses  by  W.  F. 
Hillebrand,  are  given  of  red,  brown,  and  green  hydrated  vanadium 
oxides  and  of  a  hydrated  calcium  vanadate.  Some  of  these  appear  to 
represent  new  species  (compare  Nenadkevitsr-h,  Abstr.,  1909,  ii,  411). 

L.  J.  S. 

Mineralogical  Constitution  of  French  Phosphorites.  Alfred 
Lacroix  (Compt.  rend.,  1910,  150,  1213 — 1217). — Carnot  has  shown 
that  many  French  phosphorites  supposed  to  be  fibrous  forms  of 
apatite  are  deficient  or  lacking  in  fluorine.  Microscopical  examination 
reveals  three  types  :  (1)  a  holocrystalline  variety  which  is  always 
fibrous ;  (2)  an  isotropic  variety  in  thin,  colourless  or  yellow, 
homogeneous  sheets ;  (3)  a  mixture  of  crystalline  and  isotropic 
matter. 

Analyses  of  the  best  samples  of  (2)  and  (3)  showed  that  they 
were  very  similar,  consisting  mainly  of  calcium  phosphate  and  calcium 
carbonate  with  a  little  fluoride.  The  microscopical  and  chemical 
properties  agree  with  the  assumption  that  the  mixtures  are  closely 
related  to  dahllite  [Ca.Q{FO^)^,CsiCO^,^li^O],  and  francolite 

[Cag(PO;;<,(CaF);CaC03,H20]. 
It    is    suggested    that    Damour's    hydroapatite    is    also    a  variety  of 
francolite,  the  carbonic  acid  having  been  overlooked  by  Damour. 

Colophanite  from  the  Guano  deposits  in  the  Island  of  Sombrero 
is  practically  identical  with  the  isotropic  phosphate  in  the  French 
deposits. 

A  new  nomenclature  is  suggested  for  the  phosphorites.  Isotropic 
compounds  of  phosphate  and  carbonate  are  classed  as  colophanites, 
and  mixtures  of  colophanite  with  optically  negative,  crystalline  matter 
of  similar  composition  are  termed  quercyite.  A  rarer  form  has  been 
noticed  in  samples  from  Sombrero  and  Badajos,  but  seldom  in  French 
samples,  in  which  both  positively  and  negatively  birefringent  crystals 
are  mixed  with  the  colophanite.     This  is  termed  (3-quercyite. 

R.  J.  C. 

[Identity  of  Pastreite  with]  Jarosite.  Azema  (Bull.  Soc./rang. 
Mill.,  1910,  33,  130— 132).— The  following  new  analyses  of  pastreite 
(Norman,  1866)  from  Saint-Felix-de-Paliieres,  dep.  Gard,  shows  the 
presence  of  alkalis,  and  proves  the  identity  of  the  mineral  with  jarosite 
K20,3Fe203,4S03,6H20  or  K2[Fe(OH).^]^i(SO,)4.  The  mineral  forms 
ochre-yellow,  compact  masses  with  a  conchoidal  fracture,  and  under 
the  microscope  it  is  seen  to  consist  of  minute  crystals  with  strong 
negative  birefringence.  When  heated  to  redness,  it  turns  brown  and 
gives  off  sulphur  trioxide.  It  owes  its  origin  to  the  action  of  the 
products  of  oxidation  of  iron-pyrites  on  the  gangue  : 


S03. 

FeA- 

K,.0. 

Na,_,0. 

HoO. 

Insol. 

Total. 

Sp.  gr. 

32-02 

48-63 

7-75 

0-55 

id-61 

0-29 

99-85 

3-02 

L.  J.  S. 
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Silicate  Fusions  with  Artificial  Mixtures.  Vera  Haemmerle 
{Jahrb.  Min.,  1910,  Beil.-Bd.,  29,  719 — 738). — In  many  of  the  previous 
experiments  made  with  silicate  fusions,  the  materials  employed  con- 
sisted of  natural  minerals  ;  these  are,  however,  never  quite  pure,  and 
any  unfused  pirticles  may  exert  an  influence  on  the  crystallisation  of 
the  mass.  In  the  present  experiments,  pure  chemicals  (silica,  magnesia, 
calcium  carbonate,  sodium  carbonate,  and  aluminium  hydroxide)  were 
fused  together  in  the  proportions  required  by  olivine,  diopside,  and 
labradonte,  either  alone  or  in  the  presence  of  natural  magnetite. 
Mixtures  of  these  materials  corresponding  with  labradorite  (20 — 80% 
in  different  fusions)  and  diopside  (80 — 20%),  together  with  10% 
magnetite,  resulted  in  the  formation  of  the  following  minerals,  which 
were  determined  under  the  microscope  in  thin  sections  of  the  product : 
diopside,  soda-augite,  alumina-iron-augite,  hedenbergite,  labradorite, 
anorthite,  magnetite,  spinel,  and  haematite ;  and  mixtures  corre- 
sponding to  olivine,  labradorite,  and  diopside,  in  various  proportions, 
gave  olivine,  diopside,  alumina-augite,  labradorite,  and  nepheline. 
These  results,  which  agree  with  those  obtained  when  natural  minerals 
supplied  the  materials  fused  together,  point  to  various  chemical 
reactions  in  the  dissociated  fused  solutions.  L.  J.  S. 

Hornblende  and  Augite  from  the  Rhon  Basalts.  Xenia 
GalkIx\  {Jahrb.  Min.,  1910,  Beil.-Bd.,  29,  681— 718).— The  basaltic 
rocks,  tuffs,  and  agglomerates  of  the  Rhon  Mountains  contain  large, 
well-developed  cryttals  of  hornblende  and  augite,  which  become 
isolated  on  the  weatheiing  of  the  rocks.  Both  minerals  often  occur 
together  in  the  same  rock.  Seven  analyses  were  made  of  hornblende 
crystals  from  different  localities  ;  these  vary  only  slightly  among.<t 
themselves,  and  the  mean  is  given  under  I.  Under  II  is  the  mean  of 
five  analyses  of  augite  from  various  localities  : 

AI2O3.  Fe^Oa.  FeO.    MgO.    CaO.    Na,0.  K.p.    IL.O.  Totel. 

13-87     8-36     4-57    12-34    12-23     227     114     O-'lS  100-52 

5"28     6-94     3-05    11  76   2214     109     038     0"22  100*44 

These  analyses,  together  with  others,  are  discussed  at  length  in 
connexion  with  the  formulae  proposed  by  Tschermak,  Scharizer, 
Rosenbusch,  and  Penfield,  but  no  definite  conclusions  are  clearly 
stated.  L.  J.  S. 

Anophorite,  a  New  Hornblende  from  the  Katzenbuckel. 
WiLHELM  Freudenberg  {Milt.  Bodtschen  Geol.  Landesanstalt,  1908,  6, 
45 — 84). — A  detailed  description  is  given  of  a  variety  of  alkali-horn- 
blende occurring  as  needles  in  basic  streaks  in  the  shonkinite  rock  of 
the  Katzenbuckel  in  Baden.  The  pleochroisra,  c  (deep  reddish- 
brown)  >b  (green  to  yellowish-green)  >a  (straw-yellow),  resembles 
that  of  catophorite,  but  there  are  differences  in  optical  orientation  ; 
in  anophorite  the  plane  of  the  optic  axes  i.s  perpendicular  to  the  plane 
of  symmetry,  and  the  angle  of  extinction,  b  :c  =  20 — 28",  is  less  than 
in  cAtophorit«>.     The  etched  figures  arn  described  in  detail. 

The  following  analysis,  by  O.  N.  Heideureich,  also  shows  differences 


SiOj. 

TiO.,. 

P,0,. 

I. 

40-65 

3-76 

0-88 

11. 

47-58 

1-54 

0  48 
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in  composition,  there  being  much  less  iron  and  more  magnesium  than 
in  catophorite. 

SiOa.    TiOa.    AI2O3.  FegOs.   FeO.    MnO.    MgO.     CaO.    SrO.    KjO.    NasO.    HgO.    Total.  8p.  gr. 
49-79      5-37      1-98      7-54      918      0-36      11-59      3-16    trace    1-85      7-92      1-52    100-26    3-166 

L.  J.  S. 

Chemistry  of  Submarine  Glauconite.  William  A.  Caspari 
{Proc.  Roc.  Soc.  Edin.,  1910,  30,  364— 373).— Glauconitic  greensand 
when  digested  first  with  hydrochloric  acid  and  then  with  sodium 
hydroxide  solution  and  shaken  with  boiling  water  yields  a  colloidal 
suspension  of  disintegrated  glauconite  ;  this,  on  addition  of  a  trace  of 
acid,  gives  a  green,  flocculent  precipitate.  Material  containing  varying 
amounts  of  calcium  carbonate  (5 — 33%)  and  quartz  and  other  mineral 
grains  (3 — 47%)  was  so  treated,  and  the  separated  glauconite  analysed, 
with  the  following  results :  (I)  of  material  dredged  from  the  Pacific  off 
Panama  at  a  depth  of  556  fathoms,  and  (II)  from  the  Agulhas  Bank 
at  110  fathoms  : 


Loss  on 

SiOa. 

AiA- 

Fe^Oj. 

FeO. 

MgO. 

KoO. 

ignition. 

Total. 

I. 

49-12 

7-09 

25-95 

0-89 

3-10 

7-02 

7-12 

100-29 

II. 

51-15 

7-61 

18-83 

2-79 

4-54 

7-80 

7-56 

100-27 

III. 

56-80 

— 

28-16 

4-16 

— 

7-27 

4-19 

100-58 

Including  aluminium  with  ferric  iron,  and  calcium,  magnesium,  and 
ferrous  iron  with  potassium,  these  analyses  agree  fairly  well  with  the 
formula  KFeSigOg.HgO  (compare  Collet  and  Lee,  Abstr.,  1906,  ii, 
370). 

Under  the  microscope,  grains  of  glauconite  show  a  yellowish-green, 
birefringent  material  enclosed  in  a  black,  isotropic  network  of  organic 
matter.  The  latter,  when  dissolved  out  by  sodium  hydroxide  solution, 
gave  C  54"85%,  H  5*79%;  it  resembles  humic  acid.  Glauconite 
possesses  the  property  of  absorbing  dyes,  as  do  clays  and  zeolites  ;  and 
it  also  absorbs  water  from  a  moist  atmosphere,  being  capable  of  holding 
up  to  30"  35%  HgO.  It  is  therefore  suggested  that  glauconite  is  a 
colloidal  silicate,  the  pleochroism  and  optical  birefringence  being 
probably  the  result  of  strain  set  up  by  the  network  of  organic  matter. 

An  artificial  product  resembling  glauconite  was  obtained  by  mixing 
colloidal  solutions  of  a  complex  ferric  radicle  (potassio-ferric  tartrate) 
and  potassium  silicate ;  the  clear,  greenish-blue  jelly  so  formed  was 
heated  under  pressure  at  180°  for  some  hours,  wlien  grass-green, 
flocculent  particles  separated ;  this  gave  analysis  III  above.  The 
presence  of  an  organic  acid  (no  doubt  humic  acid  in  nature)  appears  to 
be  essential  for  the  formation  of  glauconite.  L.  J.  S. 

The  Fireclay  [and  Sideroplesite]  of  Qlenboig,  Lanarkshire. 
John  Walter  Gregory  (Proc.  Roy.  Soc.  Edin.,  1910,  30,  348—360). 
— The  Glenboig  fireclay  forms  a  bed,  six  feet  in  thickne.ss,  in  the  shales 
and  sandstones  of  the  millstone-grit  series.  Unlike  the  fireclays  of  the 
coal-measure.«,  it  is  not  overlain  by  a  bed  of  coal,  neither  does  it  con- 
tain any  fossil  roots  of  plants.  The  fine-grained  clay-substance  forming 
the  bulk  of  the  material  is  present  as  minute,  rounded  grannies,  about 
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0*001  mm.  diameter  ;  it  is  amorphous,  and  not  crystalline,  and  is 
referable  to  halloysite  rather  than  to  kaolinite  (see  following  abstract). 
Embedded  in  it  are  abundant  grains  of  quartz,  some  grains  of  felspar, 
and  minute,  lenticular,  zoned  crystals  of  a  rhombohedral  carbonate. 
Analysis,  by  D.  P.  McDonald,  of  the  last  shows  it  to  be  the  sidero- 
plesite  variety  of  chalybite,  with  FeCOg  88-4,  MgCOg  8-3,  CaCOg,  3-3%: 


COo. 

CaO. 

MgO. 

FeO. 

Fe^Og. 

HjO. 

Insol. 

Total. 

Sp.gr. 

33-26 

1-56 

3-39 

46-45 

6-49 

[0-79] 

8-06 

100-00 

3-63 

L.  J.  S. 

Nature  of  the  Clay-substance  of  Fireclay  of  Glenboig, 
Lanarkshire.  David  P.  McDonald  {Proc.  Roy.  Soc.  Edin.,  1910, 
30,  374 — 377.  See  preceding  abstract). — The  finest  material  separated 
by  repeated  washing  from  the  fireclay  was  dried  in  a  steam-oven  and 
analysed  with  the  following  results.  The  dried  material  had  a  decided 
buff  colour,  and  under  the  microscope  some  free  quartz  was  detected : 

H2O  HjO 

SiO.^   Al203(  +  Fe203).    CaO.  MgO.        at  105'.     combined.       Total. 

46-67  37-65  016  u.  d.  2*13  1266  9927 

This  analysis  points  to  either  kaolinite  or  halloysite,  although  the 
water  percentage  is  slightly  higher  than  that  (14-0)  required  by  the 
kaolinite  formula  2H20,Al203,2SiOo.  The  facts  that  the  material  is 
amorphous  and  is  decomposed  by  acid  suggest,  however,  that  it  is 
halloysite  rather  than  kaolinite.  When  the  washed  clay  is  boiled  with 
strong  hydrochloric  acid  for  two  hours,  6-5%  AlgOg  goes  into  solution, 
and  aft«r  thirteen  hours  36-6%  AloOg  is  dissolved.  Halloysite  from 
Dordogne  yielded  2-2%  AI2O3,  and  lenzinite  from  the  Eifel  21-97%,  after 
two  hours'  boiling  vrith  hydrochloric  acid.  L.  J.  S. 

Study  of  Laterites.  H.  Absandaux  (Compt.  rend.,  1910,  150, 
1698 — 1701). — The  laterites  examined  are  supposed  to  be  normal 
muscovites  in  which  water  of  constitution  has  progressively  replaced 
the  alkalis.  Analysis  of  a  series  of  more  or  less  exposed  samples  from 
the  same  bed  confirms  this  view. 

A  progressive  secondary  change  gradually  replaces  the  silicates  with 
hydrated  oxides  of  iron  and  aluminium,  the  proportion  of  the  latter 
lieing  greater  the  nearer  the  micaceous  products  are  to  kaolinite. 
Part  of  the  hydrated  alumina  appears  to  be  formed  directly  from  the 
muscovite,  and  part  passes  through  the  intermediate  stage  of  kaolinite. 

R.  J.  C. 

The  Amount  of  Thorium  in  Sedimentary  Rocks.  I. 
Calcareous  and  Dolomitic  Rocks.  John  Joly  {I'hil.  Mac/.,  1910, 
[vi],  20,  125 — 128). — Thirty-four  rocks,  mainly  limestone,  chalk, 
dolomite,  marble,  and  oolite,  were  examined  for  thorium  by  methods 
previou.sly  employed,  but  detectable  quantities  were  found  only  in  six 
specimens,  the  maximum  quantity  being  only  0*22  x  10~^  gram  of 
thorium  per  gram.  The  amount  detectable  was  from  0-03  to  0*06, 
according  to  the  quantity  of  material  dealt  with.     It  would  appear 
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from  these  results  that  thorium,  of  which  0-9  x  10"^  gram  has  been 
found  per  gram  of  sea-water  from  the  Indian  Ocean,  is  selectively 
rejected  in  the  organic  processes  attending  the  abstraction  of  the  lime. 

F.  S. 


Physiological    Chemistry. 


The  Fundamental  Bodily  Needs  of  the  Infant,  as  Deter- 
mined by  Measurement  of  the  Gaseous  Exchange.  Akthur 
Schlossmann  and  Hans  Murschhausee  {Biochem.  Zeitsch.,  1910,  26, 
14 — 40). — The  gaseous  exchange  in  various  infants  during  a  period  of 
fasting,  and  when  at  complete  rest,  was  determined.  Under  these 
conditions  it  was  found  that  the  infant  produced,  on  an  average, 
12  grams  of  carbon  dioxide  per  square  metre  of  body  surface,  and 
consumed  11  grams  of  oxygen.  The  nitrogen  excreted  was  also 
estimated,  and  from  the  numbers  obtained,  the  amount  of  fat  and 
carbohydrate  consumed  was  estimated.  It  was  found  that  a  child  of 
4325  grams  weight  consumed  273  calories  in  twenty-four  hours  when 
kept  at  a  temperature  of  20°.  S.  B.  S. 

Influence  of  Oxygen  Inhalations  on  Muscular  Work. 
Leonarb  E.  Hill  and  Martin  Flack  {J.  Physiol,  1910,  40,  347 — 372). 
— A  full  account  of  researches  of  which  several  preliminary  com- 
munications have  already  been  published.  They  support  the  authors' 
contention  that  inhalation  of  oxygen  is  beneficial  to  athletic  work. 

W.  D.  H. 

Action  of  Certain  Substances  on  the  Respiratory  Centre. 
Arthur  S.  Loevenhart  and  W.  E.  Grove  {Proc.  Amer.  Soc.  Biol. 
Chem.,  1909;  J.  Biol.  Chem.,  1910,  7,  xvi — xvii). — Sodium  iodoso- 
benzoate  cannot  oxidise  phenolphthalin  to  phenolphthalein,  but  it  can 
do  so  in  the  presence  of  serum.  The  oxygen  united  to  the  iodine  in 
iodosobenzoic  acid  is,  therefore,  capable  of  physiological  utilisation. 
This  is  supported  by  the  effects  of  iodoxybenzoate  or  iodosohydroxy- 
benzoate  when  injected  intravenously  in  animals ;  the  respiratory 
centre  is  very  sensitive  to  changes  in  oxidative  processes,  and  it  is 
immediately  and  markedly  depressed.  This  leads  to  apncea,  recovery 
from  which  is  spontaneous.  The  taste  of  sodium  iodosobenzoate  is 
further  indistinguishable  from  'that  of  hydrogen  peroxide,  and  is 
probably  in  both  cases  due  to  the  action  of  active  oxygen  on  the  end- 
organs  of  taste.  W.  D.  H. 

The  Estimation  of  the  Quantity  of  Blood  by  means  of  the 
"Optical  Method."  Emil  Abderhalden  and  Julius  Schmid  {Zeitsch. 
physiol.  Chem.,  1910,  QQ,  120 — 127). — The  principle  of  the  method 
consists  in  estimating  the  change  in  the  rotation  of  the  plasma  produced 
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by  injecting  an  optically  active  substance.  Substances  suitable  for  this 
purpose  must  have  a  high  rotatory  power,  be  easily  soluble  in  isotonic 
saline,  in  which  solution  they  should  not  cause  marked  change  in  the 
Lsotony  of  the  blood,  and  should  be  non-toxic.  Dextrin  fulfils  these 
conditions,  and  by  the  method  it  was  calculated  that  the  amount  of 
blood  in  different  dogs  varied  between  11  3  and  12*4%  of  the  total 
body-weight.  The  blood  should  be  withdrawn  at  as  short  an  interval 
as  possible  after  the  injection  of  the  dextrin.  S.  B.  S. 

The  Action  of  Pure  Choline  on  Blood  Pressure.  Emil 
Abdebhalden  and  Fbanz  Mulleb  {Med.  Klinik.,  1910,  No.  22. 
Compare  this  vol.,  ii,  530). — Further  data  are  given  which  support 
the  authors'  statement  that  the  typical  effect  choline  produces  on 
arterial  blood  pressure  is  a  lowering.  This  is  partly  due  to  action  on 
the  heart,  but  mainly  to  dilatation  of  peripheral  vessels.  The  drug, 
however,  is  believed  to  act  on  both  varieties  of  va«o-motor  nerves,  and 
it  is  not  until  the  vaso-dilators  are  paralysed  by  atropine  that  the 
effect  on  the  vaso-constrictors  is  seen.  "W.  D.  H. 

Vasotonin,  a  New  Drug  which  Lowers  Blood  Pressure. 
Fbanz  Mulleb  and  Bbuxo  Fellkeb  {Therapeut.  Monalsheft,  1910,  24, 
June). — The  name  vasotonin  is  given  to  a  combination  of  yohimbine 
and  urethane,  which  produces  a  fall  of  blood  pressure  due  to  vaso- 
dilatation, and  appears  to  have  considerable  therapeutic  value. 

W.  D.  H. 

Peritoneal  Blood  Transfusion.  Abthub  E.  Boycott  (/.  Path. 
Bad.,  1910,  14,  605 — 614). — Blood  transfused  into  the  peritoneal 
cavity  and  subsequently  absorbed  into  the  circulation  is  destroyed 
more  quickly  than  blood  transfused  directly  into  the  veins.  This  may 
be  due  to  the  red  cells  being  rendered  relatively  more  foreign  by  their 
pas&age  through  an  extravascular  position.  The  mechanism  of 
destruction  is  the  same,  except  that  piagocytosis  of  red  cells  in  the 
lymph  glands  and  spleen  is  more  prominent.  W.  D.  H. 

Anticoagulants  and  Frog's  Blood.  Habold  Pbingle  and  Jonw 
Tait  {Proc.  pkysiol.  Soc,  1910,  xxxv — xxxvi ;  J.  Physiol.,  40). — In 
Amphibia  as  in  Crustacea,  blood  coagulation  consists  of  two  events  :  the 
first,  connected  with  the  coagulation,  caused  by  thrombocytes  or  ex- 
plosive cells,  and  the  second,  a  general  jellying  of  the  plasma..  Snake 
venom,  peptone,  and  novocaine  prevent  both  occurrences.  In  the  case  of 
the  two  first-named  anticoagulants,  the  amoeboid  movements  of  the 
leucocytes  are  marked  ;  with  novocaine  they  are  slight  or  absent. 
In  coagulation  in  situ  at  a  wound  in  a  tadpole's  tail,  both  agglutina- 
tion of  thrombocytes  and  a  localised  coagulation  may  be  observed. 

W.  D.  H, 

Blood  Coagulation  in  the  Amphipod,  Qammarus.  John 
Tait  {Proc.  pkysiol.  ,Soc.,  1910,  xli  ;  J.  Physiol,  40).— The  local 
stoppage  of  a  wound  in  Gatnmarus  is  due  to  cell  agglutination,  and 
thi«  is  the  only  visible  factor  in  specimens  from  the  upper  tide  limit. 
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In    Gammcvrus   locusta   found   lower   in    the   ebb,  globule   formation 
associated  with  explosion  of  thrombocytes  is  the  prominent  feature, 

W.  D.  H. 

The  Reaction  of  Blood  to  Silver  Hydrosol.  Gioacchino 
Breccia  (Zentr.  Physiol ,  1910,  24,  253 — 258). — The  precipitating 
substance  in  the  blood  is  thermostable,  and  occurs  in  the  red  corpuscles ; 
the  action  varies  with  the  amount  of  haemoglobin,  but  the  thermo- 
stability is  against  the  material  being  haemoglobin.  W.  D.  H. 

The  Composition  and  Properties  of  White-Blood  Cor- 
puscles. Stefano  Mancini  {Biochem.  Zeitsch.,  1910,  26,  140 — 148). 
— The  leucocytes  were  obtained  by  allowing  large  quantities  of  oxalated 
horse  blood  to  remain  in  tall  cylinders,  mechanically  separating  the 
layer  of  white  corpuscles  thus  formed,  and  then  washing  them  repeatedly 
with  physiological  saline  containing  a  little  toluene  and  minute 
quantities  of  ammonium  oxalate,  which  substance  inhibits  clotting. 
From  30  litres  of  blood,  30  c.c.  of  moist  leucocytes  could  be  obtained, 
which  contained  appreciable  quantities  of  calcium  oxalate.  The 
leucocytes  were,  with  exception  of  a  small  residue,  soluble  in  01% 
sodium  carbonate,  from  which  solution  a  precipitate  was  formed  on 
addition  of  acetic  acid.  The  chief  constituent  of  this  precipitate 
appeared  to  be  a  nucleoprotein.  The  leucocytes,  on  treatment  with 
acid,  yielded  a  trypsin-like  ferment,  which  could  digest  fibrin  in 
presence  of  alkali.  Pepsin  was  not  found.  Diastase  was  present,  but 
not  lipases.  The  leucocyte  extract  exerted  a  rennet-like  action,  and 
also  clotted  goose-plasma ;  a  laccase  could  also  be  detected,  but  not  a 
glycolytic  ferment.  The  leucocytes  exerted  an  antihsemolytic  action  on 
saponin  and  tetanus  toxin,  although  no  antitetanic  action  could  be 
detected  in  experiments  on  animals.  S.  B.  S. 

The  Biology  of  the  Phagocytes.  VII.  The  Influence  of 
Calcium  Ions  on  Chemiotaxis.  Hartog  J.  Hamburger  (Biochein. 
Zeitsch.,  1910,  28,  66 — 84). — It  was  shown  by  the  two  following 
methods  that  calcium  ions  promote  chemiotaxis  :  (a)  Capillary  tubes 
with  calcium-free  and  calcium-containing  cultures  were  introduced 
under  the  skin  of  rabbits,  and  the  length  of  the  column  of  leucocytes 
entering  the  tubes  was  measured  ;  (b)  calcium-containing  and  calcium- 
free  saline  were  introduced  into  the  rectum  of  different  rabbits,  and 
then  the  length  of  the  leucocyte  column  was  measured  which  was 
formed  when  capillary  tubes  of  bacterial  cultures  were  introduced  under 
the  skin.  Experiments  were  also  carried  out  in  a  similar  way  with 
filtrates  from  bacterial  cultures.  In  all  cases,  calcium  salts  stimulated 
the  activity  of  the  phagocytes.  Calcium-containing  natural  mineral 
waters  also  stimulate  phagocytes,  S.  B.  S. 

Haemolysis  by  Lipoids.  BL.  Liefmann  and  Michael  Cohn 
{Biochem.  Zeitsch.,  1910,  26,  85 — 115). — Haemolysis  by  lecithin  or 
oleic  acid  is  not  appreciably  affected  by  the  addition  of  immune 
amboceptors  (rabbit  immunised  against  sheep's  blood)  when  the  latter 
is  added  in  weak  concentration ;  haemolysis  by  soaps,  on  the  other  hand, 
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is  delayed.  Probably  the  inhibition  by  protein  plays  a  r6le  as  well  as 
the  specific  amboceptor  action.  Hemolysis  by  lecithin  is  inhibited  by 
small  amounts  of  cholesterol ;  haemolysis  by  oleic  acid  and  soaps,  on  the 
other  hand,  is  only  slightly  inhibited  by  relatively  large  quantities  of 
this  substance.  The  "  albumin  "  fraction  of  guinea  pigs  serum  ("  end 
piece  "  of  the  complement)  binds  soap,  lecithin,  and  oleic  acid,  whereas 
the  "globulin"  fraction  ("middle  piece")  binds  soaps  strongly,  lecithin 
not  appreciably,  and  oleic  acid  not  at  all.  Furthermore,  in  cases  of 
immediate  total  hseaaolysis  by  addition  of  hsemolytic  lipoids,  and  sub- 
sequent addition  of  serum,  the  latter  can  be  replaced  by  "  albumin," 
but  not  by  "globulin."  In  the  case  of  haemolysis  by  commercial 
lecithin  preparations,  it  is  not  only  the  impurities,  but  the  lecithin 
itself,  which  plays  a  part.  S.  B.  S. 

The  Residual  Carbon  of  the  Blood.  Stefano  Mancini 
{Biochem.  Zeitsch.,  1910,  26,  149— 156).— By  "residual  carbon" 
is  meant  that  amount  of  carbon  which  remains  in  the  blood  after 
precipitation  of  the  protein  contents  by  phosphobungstic  acid.  It  was 
determined  by  Messinger's  method  of  oxidation  by  acid  dichromate 
mixture.  The  amount  found  in  blood  of  the  same  species  was  approxi- 
mately constant  (mean  0"780  gram  in  100  c.c.  of  blood).  No  great 
deviations  were  observed,  however,  in  blood  of  different  species  of 
animals  (variations  from  0"0756  to  0'0844:  gram  per  100  c.c.  blood). 
By  keeping  the  blood  cool  for  twenty-four  hours,  no  marked  changes 
in  this  amount  were  observed.  About  half  the  residual  carbon  is 
in  the  form  of  sugar  (analysis  by  Pfiiiger's  method).  The  quantity  of 
re.'^iiiual  carbon  increases  after  loss  of  blood,  and  after  ligature  of  the 
kidney  vessels  and  ui*eters.  It  also  increases  after  gradual  phosphorus 
poisoning.  S.  B.  S. 

A  New  Form  of  Blood  gas  Pump.  George  A.  Buckmaster  and 
John  A.  Gakdner  {J.  Physiol.,  1910,  40,  373 — 377). — The  apparatus 
described  and  figured  is  a  modified  Toepler  pump.  The  main  improve- 
ment is  the  entire  absence  of  taps  and  joints,  and,  consequently, 
of  leakage.  W.  D.  H. 

Lipase.  Harold  C.  Bradley  {Proc.  Amer.  Soe.  Biol.  Chem., 
J.  Biol.  C'/iem.,  1910, 7,  xvii — xviii). — The  amount  of  human  pancreatic 
lipase  determines  the  extent  of  digestion,  that  is,  the  point  of  final 
Oijuilibrium  between  the  triolein  and  the  products  of  its  hydrolysis. 
When  lipase  is  abundant,  digestion  is  practically  complete;  when 
triolein  is  relatively  abundant,  the  percentage  hydrolysis  is  small, 
although  the  actual  amount  of  acid  liberated  may  be  considerable. 

W.  D.  H. 

The  Nutritive  Value  of  Some  Soluble  Pentosans,  Mannans, 
Lsevulans,  and  Qaleujtans.  Mary  Davies  Swartz  (Proc.  Amer.  Soc. 
Biol.  Chem.,  1909;  J.  Biol.  C/iem.,  1910,  7,  xliv— xlv).— UaUcbMns 
are  not  appreciably  affected  by  any  of  the  micro-organisms  used  ; 
pentosans,  mannans,  and  Ijevulaos  are  gradually  decomposed  by 
soil  and  faecal  anaerobes.     When  introduced  parenterally  thoy  are  nob 
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retained  or  altered  by  the  organism,  but  are  gradually  excreted  in  the 
urine.  Those  hemicelluloses  which  are  most  readily  attacked  by 
bacteria  disappear  most  completely  from  the  alimentary  tract  (man  or 
dog).  There  is  no  justification  for  considering  these  carbohydrates  as 
of  any  appreciable  nutritive  value.  W.  D.  H. 

Gastric  and  Peptic  Digestion  of  Fibrin.  Variations  of  the 
Ratio  Fibrin/Hydrochloric  Acid  Solution.  EuGi:NE  Choay 
(/.  Pharm.  Chivi.,  1910,  [vii],  1,  521 — 528). — In  the  previous  paper 
(this  vol.,  ii,  516)  the  variation  of  the  ratio  FjG  or  P,  where  i^  is  dry 
pork  fibrin,  G  a  dry  extract  of  the  stomach  membrane  of  the  pig,  and  P 
commercial  pepsin,  was  investigated  under  conditions  in  which  the 
ratio  of  the  fibi-in  to  dilute  hydrochloric  acid  (025%)  remained 
constant.  In  the  present  paper  the  effects  due  to  variation  of  the 
latter  ratio  are  considered.  The  hydrochloric  acid  used  was  of  0"25% 
strength  throughout  the  experiments,  and  two  ratios  jP/HCI  solution 
were  investigated,  namely,  2-5/60  and  2-5/120.  The  ratios  FjG  or  P 
used  were  6-25/1,  25/1,  and  1000/1.  The  determinations  made  were 
those  suggested  previously.  The  results,  which  are  tabulated  in 
detail  in  the  original,  show  that  under  these  conditions  dilution 
quickens  the  dissolving  power  of  considerable  quantities,  but  slows  the 
activity  of  moderate  and  small  quantities  of  the  gastric  ferments,  and 
that  under  all  conditions  total  gastric  extract  is  more  active  than 
pepsin.  T.  A.  H. 

The  Oatabolism  of  Methylated  Xanthines.  Julius  Schmid 
{Zeitsch.  physiol.  Chem.,  1910,  67,  155— 160).— The  fate  of  methylated 
xanthines  is  of  interest,  as  they  occur  in  tea,  coffee,  and  cocoa. 
Previous  work  has  shown  that  20 — 50%  appear  in  the  urine  as  mono- 
methylxanthine,  some  leaves  the  body  unchanged,  and  a  part  is 
oxidised  to  an  unknown  end  product  in  which  the  purine  ring  is 
broken  down.  The  question  investigated  in  the  present  reseax'ch  is, 
in  what  organ  does  the  change  occur,  and  experiments  were  performed 
in  vitro  with  minced  organs  and  tissues.  Blood,  liver,  kidney,  spleen, 
lung,  and  muscle  were  used  ;  all  produce  the  effect  to  about  the  same 
degree.  W.  D.  H. 

Purine  Metabolism  in  Hibernating  Animals.  Ernest  L. 
Kennaway  {£io.-C/iem.  J.,  1910,  5,  188 — 191). — Dormice,  when 
awaking  from  hibernation,  were  found  to  contain  30%  more  purine 
nitrogen  than  was  present  before  or  during  hibernation.  The  results 
indicate  that  a  synthesis  of  purines  takes  place  at  the  time  of 
awakening.  W.  D.  H. 

Repeated  Fasting.  Paul  E.  Howe  and  Phiup  B.  Hawk. 
Fasting  Studies  on  Men  and  Dogs.  P.  E.  Howe,  H.  A.  Mattill, 
and  P.  B.  Hawk  (7Voc.  Anitr.  Soc.  Biol.  Chem.,  1909 ;  J.  Biol. 
Chem.,  1910,  7,  xlvi,  xlvii — xlviii). — A  second  fast,  following  a  first 
of  fifteen  day?,  lasted  twice  as  long.  There  was  a  more  gradual  lo.ss 
of  weight  in  the  dogs,  a  much  lower  and  more  constant  nitrogen 
output,   a   slight   rise    in    ammonia,    and   a    more   gradual   drop   in 
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the  creatine  excreted,  but  this  was  followed  in  both  fasts  by  a  rise 
towards  the  end.  The  loss  in  body-weight  was  45-8%  in  the  first,  and 
46"8  in  the  second  fast. 

In  the  second  paper  further,  experiments  of  the  same  kind  are 
recorded,  one  dog  fasting  for  one  hundred  and  seventeen  days,  the 
longest  on  record  ;  it  was  carefully  fed  back  to  health  and  started  on 
a  second  fast.  The  men  fasted  seven  days,  and  lost  7*7°b  of  weight. 
Details  are  given  of  the  composition  of  the  urine,  particular  attention 
being  paid  to  creatine  and  creatinine.  W.  D.  H. 

Occasional  Occurrence  of  Urobilin  in  Gastric  Juice.  Pierre 
TiXViAhh-E  {Chejn.  Zentr.,  IdlO,  1,  1732;  from  Bull.  Sci.  Pharmacol., 
1910,  17,  105 — 107). — In  three  cases  urobilin  was  detected  in  the 
gastric  juice  of  invalids,  being  formed,  in  the  author's  opinion,  by 
bacterial  reduction  of  the  bile  pigment  which  passed  from  the 
duodenum  to  the  stomach.  The  gastric  juice  did  not  show  Gmelin's 
reaction.  E.  J.  R. 

The*  Nitrogen  Balance  in  Pregnant  Dogs.  John  E.  Murlin. 
The  Protein  Metabolism  of  Parturient  Women.  J.  H.  Murlin 
and  Thorne  M.  Carpenter  (Proc.  Amer.  Soc.  Biol.  Chem.,  1909  ; 
J.  Biol,  extern.,  1910,  7,  x,  xlix). — The  amount  of  nitrogen  lost  is  not 
greater  in  the  early  weeks  of  gestation  than  it  is  in  complete 
sexual  rest.  In  the  menstrual  period,  there  is  marked  retention  of 
nitrogen. 

The  urine  in  women  during  the  last  few  weeks  of  pregnancy  and 
the  puerperium  shows  the  usual  parallelism  between  total  nitrogen 
and  sulphur.  Just  previous  to  parturition,  there  was  in  one  case  a 
rise  in  creatine  excretion.  The  creatine  is  also  high  during  the 
puerperium,   whilst  involution  of  the  uterus  is  occurring. 

W.  D.  H. 

Pentose  in  the  Pancreas.  Walter  A.  Jacobs  and  Phcebus  A. 
Levene  (/Voc.  Amei'.  Soc.  Biol.  Chem.,  1909;  ./.  Biol.  Chtm.,  1910, 
7,  ix). — The  only  pentose  occurring  in  the  nucleo-proteins  of  the 
pancreas  and  liver  is  d-ribose.  W.  D.  H. 

Action  of  Bile  and  Bile  Salts  on  the  Tonus  of  Automatic 
Movements  of  the  Intestine.  G.  D'Ekrico  {Zeitsch.  Biol.,  1910, 
54,  286—298). — Bile  or  bile  salts  added  to  Ringer's  fluid  lower  the 
tonus  of  the  intestine  (large  and  small)  of  the  cat,  and  its  rhythmical 
movements  are  diminished.  W.  D.  H. 

Lipoids.  XI.  Comparative  Chemistry  of  the  Brain. 
Skjmund  Frankel  and  Kurt  J.innkrt  {Biochem.  Zeitsch.,  1910,  26, 
44 — 52). — Brain  substance  from  various  animals,  and  from  difl'eront 
parts  of  the  human  brain  (cortex,  medulla,  medulla  oblongata, 
cerebellum,  etc.),  was  submitted  to  analysis  by  the  following  method  : 
The  brain,  made  into  a  paste,  was  either  dried  to  constant  weight  or 
treated  first  with  warm  acetone  and  then  with  hot  acetone,  thp  extracts 
mixed,  and  the  amount  extracted  and  the  residue  weighed.     l>y  either 
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of  these  methods  the  amount  of  water  could  be  ascertained.  The  dried 
substance  was  then  extracted  successively  in  a  Soxhlet  apparatus  with 
hot  acetone,  low  boiling  petroleum,  benzene,  absolute  alcohol,  and  80% 
alcohol.  The  amount  extracted  by  these  solvents  was  thus  estimated, 
and  the  results  expressed  in  percentages  of  fresh  brain,  dried  brain, 
and  total  lipoids.  Considerable  variations  were  found  in  the  different 
samples  analysed,  and  the  authors  give  their  results  in  tabular  form. 

S.  B.  S. 

The  Place  of  Formation  of  Uramic  Acids.  Peter 
Philosophoff  (Biochem.  Zeitsch.,  1910,26,  131 — 139). — The  investiga- 
tions were  undertaken  with  the  object  of  throwing  light  on  the 
mechanism  of  urea  formation  in  the  body,  and  of  testing  Hof- 
meister's  hypothesis  of  the  formation  of  this  substance  by  the 
oxidative  synthesis  of  ammonia  with  an  amino-acid  residue.  When 
ox-blood  containing  taurine  was  perfused  through  ox-liver,  no  tauro- 
carbamic  acid  could  be  detected ;  if,  however,  a  mixture  of  taurine 
and  glycine  were  added  to  the  blood,  the  carbamic  acid  could  be 
detected  after  perfusion.  The  acid  was  not  in  this  case  isolated 
in  a  crystalline  form,  but  its  presence  was  determined  by  the  isolation 
of  its  acid  products  of  hydrolysis.  The  author  gives  full  experimental 
details  as  to  the  methods  of  isolation  of  taurocarbamic  acids  from 
animal  fluids.  S.  B.  S. 

A  Reducing  Bndo-enzyme  in  Liver  and  Kidney.  David 
Praser  Harris  (Bio-Chem.  J.,  1910,  5,  143 — 160). — A  full  account 
of  a  research  previously  published  (this  vol.,  ii,  324).  W,  D.  H. 

Heat  Production  of  Muscle.  A.  V.  Hill  {J.  Physiol.,  1910, 
40,  389 — 403). — The  heat  production  during  the  twitch  of  a  frog's 
muscle  lasts  a  very  short  time  normally  ;  if  it  lasts  longer  (several 
minutes),  "  contracture  "  is  present.  Normal  saline  solution  increases 
the  "  tone,"  but  if  the  amount  of  contraction  is  the  same  as  in  the 
absence  of  the  increased  tone,  heat  production  is  decreased.  The  view 
is  advanced  that  the  heart  is  analogous  to  a  muscle  stimulated  at 
regular  intervals  ;  if  this  is  so,  the  tonic  condition  of  the  heart  involves 
far  less  energy  breakdown  than  the  condition  in  which  the  heart 
beats  from  complete  diastole.  W.  D.  H. 

The  Relationship  between  Muscular  Rigor  and  Protein 
Coagulation  ;  Chemical  Stimulation  of  Muscle.  I.  Ernst  Eossi 
{Zeitsch.  Biol.,  1910,  54,  299— 328).— After  the  action  of  ammonia 
gas,  the  frog's  skeletal  muscles  lose  the  capacity  to  undergo  rigor  under 
the  influence  of  chloroform  and  ether.  Ammonia,  however,  has  no 
influence  if  applied  subsequent  to  the  rigor  produced  by  chloroform  or 
ether.  Certain  differences  in  the  action  of  ammonia  are  noted  in 
relation  to  concentration  and  temperature.  In  the  early  stage  of 
chloroform  and  ammonia  rigor,  the  muscle  recovers  its  irritability  on 
withdrawal  of  the  reagent.  In  later  stages  this  is  not  so.  In  hyper- 
tonic sodium  chloride  solution  the  sensitiveness  of  muscle  to  chloroform 
and  ammonia  is  increased ;  in  isotonic  sucrose  solution  it  is  lessened. 

VV.  D.  H. 
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Do  Muscle  and  Blood-serum  contain  Creatinine  ?  Philip  A. 
Shaffer  and  E.  A.  Eeinoso  (Proc.  Anier.  Soc.  Biol.  Chem.,  1909 ; 
J.  Biol.  Chem.,  1910,  7,  xxx). — Fresh  dog's  muscle  and  dog's  blood- 
serum  contain  respectively  1 — 6  mg.  and  1  mg.  of  creatinine.  The  view 
that  creatinine  arises  in  muscle  tissue  is  supported.  "W.  D.  H. 

Phosphorus  in  Beef.  C.  K.  Fraxcis  and  Perry  F.  Trowbridge 
{J.  Biol.  Chem.,  1910,  7,  481 — 501). — Any  method  which  involves 
heating  of  the  solution  before  precipitation  of  inorganic  phosphorus 
gives  incorrect  results,  as  organic  compounds  are  converted  into 
inorganic  by  heat.  From  52  to  65%  of  the  total  phosphorus  in  cold- 
water  extracts  of  beef  is  in  the  organic  form ;  this  may  be  reduced  to 
from  9  to  20^o  by  heating  to  70°.  The  round  of  beef  contains  more 
phosphorus  soluble  in  cold  water  than  any  other  cut.  It  is  found 
chiefly  in  the  muscular  and  connective  tissues  ;  the  fat  contains  but 
little.  The  flesh  of  a  thin  animal  contains  more  soluble  phosphorus 
than  that  of  a  fat  animal.  W.  D.  H. 

Purine  Enzymes  of  Guinea  Pig  and  Rabbit.  Philip 
H.  Mitchell  {Proc.  Amer.  Soc.  Biol.  Chem.,  1909;  /.  Biol.  Chem., 
1910,  7,  xi). — The  purine  enzymes  in  the  two  animals  ai-e  the  same  ; 
this  suggests  the  possibility  that  the  relationship  of  species  may  be 
indicated  by  the  distribution  of  these  enzymes.  W.  D.  H. 

Colour  Change  in  the  leopod,  Ligia  oceanica.  John  Tait 
{Proc.  phyaiol.  Soc,  1910,  xl — xli ;  J.  Physiol.,  40). — The  colour  changes 
in  the  surface  of  this  animal  are  due  to  chromatophores,  but  their 
stimulation  by  light  is  indirect,  the  eye  being  the  receptor  organ. 

W.  D.  H. 

Manganese  in  Fresh-water  Mussels.  Harold  C.  Bradley 
(Proc.  Amer.  Soc.  Biol.  Chem.,  1909  ;  J.  Biol.  Chem.,  1910,  7, 
xxxvi — xxxvii). — Manganese  can  be  detected  in  most  of  the  organs  of 
the  fresh-water  mussel,  and  is  most  abundant  in  the  gills  and  mantle. 
The  eggs  and  embryo  also  contain  it.  The  source  of  the  element  is  the 
food  of  the  animals,  crenothrix  and  diatoms,  which  are  able  to  con- 
centrate manganese  from  its  very  dilute  solution  in  the  water.  In 
lakes  where  the  water  is  very  pure,  neither  crenothrix  nor  mussels 
are  found.  The  manganese  probably  has  a  respiratory  function  in  the 
tissues  and  blood  of  these  lamellibranchs.  W.  D.  H. 

The  Behaviour  of  Nucleic  Acid  in  the  Cleavage  of  the  Sea- 
urchin's  Egg.  Erxst  Masing  {ZeiUch.  physiol.  Chem.,  1910,  67, 
161 — 173). — The  nucleic  acid  in  the  fertilised  egg  of  the  sea-urchin 
does  not  increase  as  cell  division  goes  on  ;  although  the  mass  of  the 
nuclei  may  be  increased  a  hundred  fold,  the  amount  of  nucleic  acid  ia 
hardly  raised  at  all.  Nucleic  acid  and  the  chromatin  of  histologists 
cannot,  therefore,  be  identical.  W.  D.  H. 

Is  Bence-Jones'  Protein  Produced  from  Oseeo-albumoid? 
Jacob  Rosenbloom  {Proc.  Amer.  Soc.  Biol.  Chem.,  1909  ;  J.  Bid. 
Chem.,  1910,  xiv — xvi). — .Some  of  the  results  in  the  urine  after  admin- 
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istering  digested  osseo-albumoid  either  by  the  mouth  or  under  the  skin 
indicate  that  Bence- Jones'  protein  may  be  formed  from  osseo-albumoid 
by  the  action  of  enzymes  in  the  bone  marrow ;  but  this  view  is  put 
forward  with  conbiderable  reserve.  W.  D.  H. 

The  Presence  of  Insoluble  Salts  of  Calcium  (Oxalate  and 
Phosphate)  in  Renal  Calculi  in  Large  Amount  in  a  Pre- 
ponderating Number  of  Cases,  and  the  Bearing  of  this 
Finding  on  Calcium  Metabolism  in  Gout  and  Allied  Con- 
ditions. W.  W.  Mackarell,  Benjamin  Moore,  and  W.  Thelwall 
Thomas  {Bio.-Chem.  J.,  1910,  5,  161— 180).— Analyses  of  a  number  of 
renal  calculi  are  given  which  bear  out  the  statement  contained  in  the 
title.  There  is  no  hope  of  dissolving  such  stones  by  lessening  the 
alkalinity  of  the  blood,  for  even  when  powdered  they  dissolve  very 
slowly  even  in  1  in  4  hydrochloric  acid.  Anti-acid  treatment,  however, 
such  as  is  employed  in  gout,  would  probably  lead  to  more  rapid  growth 
of  such  calculi.  W.  D.  H. 

Elimination  of  Nitrogenous  Waste  during  Renal  Excretion 
in  the  Starving  Subject.  Relation  of  this  Elimination  to 
that  of  Water,  the  Vehicle  for  Urinary  Excreta.  Inde- 
pendence of  the  Two  Phenomena.  Auguste  Chauveau  and  Ch. 
CoNTEJEAN  {Compt.  rend.,  1910,  150,  1647 — 1652.  Compare  ibid., 
1478). — A  series  of  experiments  wei-e  carried  out  on  dog?  in  a  state  of 
starvation.  The  urine  was  measured  at  regular  intervals,  and  the 
total  nitrogen  estimated.  At  the  commencement  of  the  last  period  in 
each  series,  a  considerable  bulk  of  water  was  introduced  into  the 
system  through  the  stomach  or  per  rectum.  No  definite  proportionality 
was  observed  between  the  volume  of  water  eliminated  and  the  amount 
of  nitrogen.  The  authors  consider  that  variations  in  the  amount  of 
urine  excreted  do  not  seriously  aifect  the  conclusions  to  be  drawn  from 
metabolism  experiments.  Even  in  experiments  of  short  duration,  the 
renal  excretion  of  nitrogenous  material  remains  a  trustworthy  index  of 
the  extent  of  protein  degradation.  W.  0.  W. 

Glycuronic  Acid  and  Ethereal  Sulphates  in  Human  Urine. 
Carl  Tollens  {Zeitsch.  physiol.  Chem.,  1910,  67,  138—154). — A  healthy 
man  excretes  as  a  rule  twice  as  much  glycuronic  acid  as  ethereal  sul- 
phates (0*35:0"18  gram),  but  the  former  substance  may  rise  con- 
siderably without  being  a  pathological  sign.  Indole  given  by  the  mouth 
unites  mainly  with  sulphuric  acid,  phenol  with  glycuronic  acid.  The 
two  substances,  as  a  rule,  rise  and  full  together,  usually  but  not  always 
proportionally  to  the  amount  of  intestinal  putrefaction.  In  peritonitis 
and  enteritis  there  is  a  marked  increase  in  both.  The  same  is  true  in 
cresol  poisoning.  W.  D.  H. 

The  Urine  in  Eclampsia.  Lyman  B.  Stookey  (Proc.  Amer.  Soc. 
Biol.  Chem.,  1909;  J.  Biol.  Chem.,  1910,  7,  1). — In  eclamptic  urine 
(five  cases)  the  urea  nitrogen  is  low  ;  the  ammonia  nitrogen  and  mono- 
amino-acid  nitrogen  are  both  high.  There  was  also  a  positive  jt>-di- 
methylaminobenzaldehyde  reaction.     Washing  out  the  colour  with  a 
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weak  antiseptic  solution  and  a  low  protein  dietary  lessened  these  pecu- 
liarities and  also  the  clinical  signs.  In  two  cases  a  similar  result 
followed  the  administration  of  iodides  and  thyroid.  W.  D.  H. 

On  the  So-called  Thormo-soluble  Protein  of  Bence-Jones. 
A  CnaiSTiAEXs,  Aime  Gerard,  and  C.  Thomas  {J.  Pharm.  Chim.,  1910, 
[vii],  1,  582 — 585). — The  urine  of  a  patient  suffering  from  albuminuria 
was  examined  several  times  during  some  months.  The  urine  constantly 
gave  the  Bence-Jones  reaction,  but  the  earlier  specimens  when  half 
saturated  with  sodium  chloride  did  not  lose  their  thermo-solubUity 
entirely,  whilst  in  later  specimens  similar  treatment  caused  the  thermo- 
solubility  to  disappear  completely.  Dextrose,  biliary  pigments,  and 
urobilin  were  absent.  Under  the  microscope,  numerous  granular 
hyaline  cylinders  were  observed  as  well  as  epithelial  cells  of  renal 
origin.  A  litre  of  the  urine  contained  261  grams  of  serin  and  008  gram 
of  globulin.  The  results  confirm  Grimbert's  opinion  that  the  Bence- 
Jones  reaction  is  not  that  of  a  specific  protein,  but  is  given  by  many 
of  these  substances  (compare  Abstr.,  1908,  ii,  212  ;  Gascard  and 
Devalmont,  ibid.,  ii,  519).  T.  A.  H. 

A  Case  of  Alcaptonuria.  A .  Ravold  and  William  H.  Warren 
(/.  Biol.  Chem.,  1910,  7,  465 — ^480). — A  case  of  this  comparatively  rare 
condition  is  described  with  full  clinical  details.  The  analysis  of  the 
urine,  including  the  separation  and  identification  of  homogentisic  acid, 
is  also  described  in  full.  Xo  new  feature  of  importance  appears  to  be 
noted.  W.  D.  H. 

The  Behaviour  of  /)-Aminophenylalanine  in  Alcaptonuria. 
Leon  Blum  {Zeitsch.  physiol.  Chem.,  1910,  67,  192—193).— 
Abderhalden  and  Massini  (this  vol.,  ii,  638)  found  that  p-annino- 
tyrosine  increases  the  excretion  of  homogentisic  acid  in  alcaptonuria, 
or  rather  that  the  reducing  power  of  the  urine  is  increased.  In  the 
present  research,  ^>aminophenylalanine  was  given  to  one  of  these 
patients ;  there  was  a  small  rise  in  the  homogentisic  acid  of  the  urine, 
bat  it  is  too  small  to  indicate  with  certainty  the  transformation  of  one 
substance  into  the  other.  W.  D.  H. 

The  Amount  of  Cholesterol  and  Cholesterol  Esters  in  the 
Normal  and  Atheromatous  Aorta.  Adolf  Windaus  {Zeitsc/i. 
jjhysiol.  Cliem.,  1910,  67,  174 — 176). — The  amount  of  free  cholesterol 
and  still  more  so  that  of  cholesterol  esters  is  increased  in  atheromatous 
as  compared  with  normal  aorta. 

The  figures  given  aie  : 

Froc  cholesterol.  Cholesterol  an  ester. 

1.  Normal  aorta    0119%  0-047% 

2.  „  , 0103%  0-082% 

3.  Atheromatous aorU...  0741%  1'053% 

4.  „  .....  0-673%  0-792% 

w.  aH. 

L6kotic  Acid  in  Diabetes.     John  H.  PvYkfbl  {Proc.  physiol.  Soa., 
1910,  Ii— Hi ;  J.  Physiol.,  40). — One  hundred  to  two  hundred  and  fifty 
VOL.  XCVIH.  ii.  50 
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c.e.  of  the  urine  are  rendered  slightly  alkaline  with  sodium  carbonate, 
evaporated,  and  extracted  with  alcohol.  The  extract  is  evaporated  to 
a  syrup,  and  strongly  acidified  with  phosphoric  acid.  The  ether 
soluble  acids  are  then  transferred  to  dilute  sodium  carbonate  solution 
by  shaking  ether  alternately  with  the  syrup  and  sodium  carbonate 
solution.  This  solution  is  then  evaporated  to  dryness,  and  the  lactic 
acid  in  it  estimated  by  the  author's  distillation  method.  The  normal 
excretion  of  lactic  acid  is  less  than  0'()2  gram  per  diem.  In  diabetes 
it  rises  to  005 — 0'6.  After  an  abundant  meal  of  carbohydrates,  the 
lactic  acid  rises  to  five  times  the  normal  amount.  In  both  cases  the 
lactic  acid  therefore  probably  originates  from  a  partial  conversion  of 
the  sugar  of  the  blood  into  the  acid.  Lactates  given  by  the  mouth 
increase  the  lactic  acid  in  the  urine  ;  the  retention  of,  and  presumably 
the  ability  to  use,  lactic  acid  is  not  much  less  in  the  diabetic  than  in  the 
normal  person.  W.  D,  H. 

Deterioration  of  Diphtheria  Antitoxin.  Edwin  J.  Banzhaf 
{Froc.  Amer.  Soc.  Biol.  Chem.,  1909  ;  J.  Biol.  Ghem.,  1910,  7,  xlv-xlvi). 
— The  amount  of  deterioration  was  determined  under  various  con- 
ditions ;  the  deterioration  of  antitoxic  citrated  plasma  was  extremely 
low,  even  at  room  temperature.  W.  D.  H. 

Gastrotoxin  and  the  Healing  of  Gastrotoxic  Ulcers. 
Chaeles  Bolton  {J.  Path.  BacL,  1910,  14,  418 — 431). — Gastrotoxic 
serum  may  be  obtained  by  immunising  animals  (rabbits)  with  rabbits' 
gastric  cells.  The  ulcers  produced  are  due  to  self-digestion.  They 
heal  in  a  few  weeks  whatever  the  acidity  of  the  juice  may  be.  A 
sloughing  ulcer  lowers  the  acidity,  but  during  healing  the  acidity  is 
noiniiil.     Hyperacidity  occasionally  occurs. 

If  the  stomach  movements  are  normal,  neither  Bacillus  pyocyaneus 
nor  B.  coli  communis  are  able  to  delay  the  healing  process. 

W.  D.  H. 

Cell-Proliferation.  Charles  Powell  White  {J.  Path.  Bad.,  1910, 
14,  450 — 462). — x4.septic  abscesses  formed  by  the  subcutaneous 
injection  of  turpentine  or  higher  fatty  acids  become  lined  with  squamous 
epithelium ;  the  same  is  true  for  injections  into  the  mammary  gland, 
but  an  epithelial  lining  does  not  form  unless  the  ulcers  come  into 
contact  with  epithelium.  The  endothelium"  in  the  neighboui  bood  also 
proliferates,  and  this  is  regarded  as  a  phagocytic  reaction.  The 
experiments  do  not  afford  any  evidence  in  favour  of  a  direct  formative 
irritant.  W.  D.  H. 

Physiological  Action  of  the  Sulphurous  Acid  Contained  in 
White  Wines.  Jean  Gautrelet  {Ann.  ^'\dsif.,  1910,  3,  226 — 235). 
— The  results  are  recorded  of  a  considerable  number  of  experiments  in 
which  dogs  and  men  received  food  and  wine  containing  sulphurous 
acid ;  t<he  administration  of  the  latter  was  continuous  for  some  length 
of  time  alter  the  subjects  had  been  kept  under  observation  during  a 
fore-period.  The  investigation  was  carried  out  by  a  Commission  ;  the 
general   conclusion,   arrived   at   from  a  consideration  of   the   effects 
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observed,  is  that  sulphurous  acid,  in  quantities  np  to  400  mg.  per  litre 
of  wine,  is  not  injurious  to  health,  even  when  one-fourth  of  the 
quantity  of  acid  just  mentioned  is  present  in  the  free  state  in  the 

•  WPS 

wine.  ''  •  ^'  *-'• 

Anaesthetics.  Augustus  D.  Waller,  F.  W.  Hewitt,  and  Sir 
Frederick  Treves  (Brit.  Assoc.  Report,  1909,  296— 315).— The  report 
deals  with  the  Routine  Use  of  a  ^Mixture  of  Chloroform  and  Ether 
[with  Joseph  Blumfkld],  a  description  of  the  Chloroform  Balance, 
the  Physiological  Effects  of  Mixed  Anajsthetics,  the  Comparative 
Action  on  Isolated  Muscle  of  Alcohol,  Ether,  and  Chloroform,  the 
Percentage  of  Chloroform  in  the  Blood  of  Anaesthetised  Animals  and  of 
Man  under  Various  Conditions  [with  John  A.  Gardner  and  Buck- 
master],  and  the  Comparative  Power  of  Chloroform,  Ether,  and 
Alcohol  gauged  by  Intravenous  Injection  [with  W.  L.  Symes]. 

E.  H. 

Products  of  the  Decomposition  of  Chloroform  in  the 
Organism.  Maurice  Nicloux  (6'o;«j9f.  re?i<i.,  1910,  150,1777 — 177S. 
Compare  this  vol.,  ii,  637). — Desgrez  has  signallised  the  decompo.si- 
tion  of  chloroform  into  carbon  monoxide  and  water  under  the  influence 
of  aqueous  alkalis  (Abstr.,  1898,  i,  166  ;  ii,  530).  This  decomposition 
proceeds  rapidly  when  chloroform  and  sodium  hydroxide  are  present 
in  aqueous  solution  in  the  same  concentration  as  they  occur  in  blood 
during  amesthesia.  It  has  been  shown  by  experiments  on  dogs  that 
the  .same  reaction  occurs  in  blood.  No  formates  were  detected  in  the 
urine  during  anaesthesia.  W.  O.  W. 

Physiological  Action  of  Choline.  Lafayette  B,  Mendel  and 
Frank  P.  Undebhill  {Zentr.  Physiol.,  1910,  24,  251— 253).— The 
greatest  possible  care  was  taken  in  the  preparation  of  choline  in  a 
state  of  purity.  The  uniform  result  in  anjesthetised,  but  not  curarised, 
cats  of  intravenous  injection  was  a  temporary  fall  of  blood-pressiue, 
which  does  not  occur  after  atropinisation.  The  original  statements 
of  Halliburton  and  Mott  are  thus  confirmed.  The  contrary  results 
described  by  Modrakowski  could  not  be  repeated  (compare  Abder- 
halden  and  Muller,  this  vol.,  ii,  530).  W.  D.  H. 

Caffeine  Glycosuria.  William  Salant  and  G.  W,  Knight 
{Proc.  Amer.  Soc.  Biol.  Chem.,  1909  ;  J.  Biol.  Chem.,  1910,  7,  Hi— liii).— 
In  rabbits,  glycosuria  folIow.s  administration  of  caffeine  within  two  or 
three  hour.s,  and  lasts  several,  but  not  more  than  twenty-four,  hours. 
'1  he  dose  required  is  larger  when  given  by  the  mouth.  The  effective 
do.se  is  smaller  when  the  diet  is  rich  in  carbohydrates,  or  when  calcium 
chloride  is  also  injected.  Calciura  chloride  in  itself  produces  no 
glycosuria.     Similar  ex{»eriments  on  dogs  gave  negative  results. 

W.  D.  H. 

The  Cardio-vascular  Action  of  Green  Coffee  Compared  with 
that  of  Correeponding  Doses  of  Caffeine.  V.  Pacuon  and  Em. 
Pehbot  {Compt.  re>«/.,   1910,   150,   1703— 1705).— The  authors  have 

50—2 


^^-    736  ABSTRACTS  OF    CHEMICAL   PAPERS. 

examined  the  physiological  action  of  an  extract  of  green  cofEee,  in 
which  the  enzyme  has  been  destroyed  by  alcohol.  With  dogs, 
intravenous  injection  caused  marked  lowering  of  the  blood-pressure, 
followed  by  a  gradual  rise,  and  a  diminution  in  the  volume  of  the 
kidney.  The  administration  of  atropine  did  not  influence  these 
symptoms.  Corresponding  doses  of  pure  caffeine  produced  no  apparent 
eifects.  \Y,  o.  W. 

The  Presence  in  Ergot  and  Physiological  Activity  of 
/3-Iminazoylethylamine.  George  Bargee  and  Henry  H.  Dale 
(Proc.  phijsiol.  Soc,  1910,  xxxviii — xl  ;  J.  Physiol,  40). — The  specific 
action  on  the  cat's  uterus  produced  by  ergot  is  due  to  a  base  which 
was  identified  with  yS-iminazoylethylamine.  This  originates  from 
histidine  by  the  splitting  off  of  carbon  dioxide.  W.  D.  H. 

Action  of  Peptone  Intravenously  Injected  in  the  Guinea  Pig. 
A.  BiEDL  and  R.  Kraus  {Zentr.  Physiol,  1910,  24,  258—261).— 
Peptone  injection  is  toxic  to  the  guinea-pig,  the  most  marked  result 
being  spasm  of  the  bronchial  muscles.  In  dogs  the  effect  is  mainly 
paralysis  of  the  smooth  muscles,  especially  in  the  abdominal 
sympathetic  area.  The  bronchial  muscles  are  innervated  by  the  vagus. 
The  symptoms  in  the  guinea  pig  are  extremely  similar  to  those  seen  in 
anaphylaxis.  W.  D.  H. 

The  Effect  of  Inanition  and  of  Various  Diets  on  the 
Resistance  of  Animals  to  Certain  Poisons.  Reid  Hunt  {Proc. 
Amer.  Soc.  Biol  Chem.,  1909  ;  J.  Biol  Chem.,  1910,  7,  xxix — xxx). — 
Marked  variations  occur  in  the  resistance  of  mice,  rats,  guinea  pigs,  and 
dogs  when  fed  on  different  diets,  the  poisons  being  morphine,  cocaine, 
and  acetonitrile.  In  extreme  cases,  the  lethal  dose  was  raised  thirty 
times.  These  results  are  not  due  to  the  proportion  of  fats,  carbo- 
hydrates, and  proteins,  but  to  specific  effects  of  the  foods.  In  one  case, 
for  example  (the  increased  resistance  of  mice  fed  on  oatmeal  to  aceto- 
nitrile), the  effect  seems  to  be  due  to  the  stimulation  of  growth  in  the 
thyroid  which  is  produced  by  some  substance  in  oatmeal.  In  some 
cases  a  restricted  diet  increased  resistance.  W.  D.  H. 

Poisons  and  Enzymes.  Hubert  W,  Bywaters  and  Augustus 
D.  Waller  {Proc.  physiol  Soc,  1910,  xlv — xlvii ;  J.  Physiol,  40). — 
The  suggestion  hag  been  made  that  the  effect  of  certain  alkaloids  on 
muscle  may  be  due  to  their  action  on  enzymes.  Aconitine,  however, 
was  found  to  have  no  action  on  ptyalin,  and  only  a  slight  retarding 
action  on  invertase.  W.  D.  H. 

Serological  Studies  by  means  of  the  "  Optical  Method."  X. 
Emil  Abderhalden  and  Ludwig  Pincussohn  {Zeitsck.  physiol.  Chem., 
1910,  QlQ,  88 — 105). — The  authors  have  investigated  the  action  of  a 
large  number  of  toxins  (diphtheria-,  pyocyanase-,  ricin-,  cobra-toxin, 
etc.),  and  also  of  various  sera,  both  normal  and  from  animals  undergoing 
immunisation,  on  different  peptones,  with  the  object  of  determining 
the  activity  of  ferments.  The  changes  of  rotation  were  measured,  and 
the  results  are  plotted  on  thirty-seven  plates.  S.  B.  S, 
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The  Growth  of  Various  Species  of  Bacteria  and  other 
Micro-organisms  in  Atmospheres  Enriched  with  Oxygen. 
Ben'jamiS'  Moore  and  R.  Stexhouse  Williams  {Bio.-Chem.  J.,  1910, 
5,  181 — 187). — Tweoty-six  varieties  of  organism  were  subjected  to 
experiment ;  two  of  them,  namely,  those  of  tuberculosis  and  plague, 
stand  out  prominently  as  oxyphobic ;  the  Staphylococcus  growths  were 
also  adversely  affected  by  increase  of  oxygen.  The  tubercle  bacillus 
was  killed  by  three  weeks'  exposure  to  a  higher  percentage  of  oxygen. 
The  bacillus  of  plague  was  not  killed  by  a  few  days'  exposure  to  an 
oxygen  percentage  of  from  60  to  90,  but  growth  was  arrested  ;  longer 
times  were  not  tried.  W.  D.  H. 

Utilisation  of  Amino- acids  and  Polypeptones  by  the 
Tubercle  Bacillus.  William  F.  Koelkeb  and  B.  W.  Hammer 
{Proc.  Amer.  Soc.  Biol.  Clmm.,  1909  ;  J.  Biol.  Chevi.,  1910,  7,  li— Hi).— 
Various  amino-acid  were  added  to  the  culture  medium ;  there  seems 
to  be  a  difference  in  the  behaviour  of  the  homologous  and  the  methyl- 
substituted  amino-acids  ;  thus  glycine  and  alanine  are  favourable  to  the 
growth  of  the  tubercle  bacillus ;  aminowsobutyric  acid,  valine,  and 
leucine  give  no  growth.  The  investigation  with  polypeptides  is  to 
be  continued.  W.  D.  H. 

Chemical  Reactions  Occurring  during  Alcoholic  Fermenta- 
tion. IV.  Eduabd  Buchneb  and  Jakob  Meisenheimeb  (jBer.,  1910, 
43,  1773—1795.  Compare* Abstr.,  1904,  ii,  199;  1905,  ii,  274; 
1906,  ii,  790). — Lactic  acid  has  been  regarded  as  an  intermediate 
product  of  alcoholic  fermentation,  partly  owing  to  its  appearance 
during  fermentation  with  pressed  yeast-juice.  It  was  shown  by 
Pasteur  originally,  and  the  fact  has  repeatedly  been  confirmed  since, 
that  lactic  acid  is  never  produced  during  fermentation  with  a  pure 
living  yeast. 

As  the  result  of  a  systematic  and  careful  study  of  the  behaviour  of 
lactic  acid  towards  living  yeast,  it  is  now  shown  that  it  is  neither 
fermented  nor  produced  during  fermentation  (compare  Slator,  Trans., 
1906,  80,  141;  1908,  93,  231).  Accordingly,  the  hypothesis  that 
lactic  acid  is  an  intermediate  product  of  fermentation  is  abandoned. 

Methylglyoxal  is  not  fermented  either  by  living  yeast  or  pressed 
"Ast  juice,  neither  can  its  formation  be  detected  during  the  fermenta- 
non  of  HUgar.  Pure  glyceraldehyde  is  slowly  fermented  by  yeast  to 
the  extent  of  10—25%.  W.  Lob  {Zeitsch.  EUktrochem.,  1907,  13,  511) 
was  unable  to  detect  it  as  a  product  of  fermentation.  Dihydroxy- 
acetone  (compare  Bertrand,  Abstr.,  1904,  ii,  760)  is  fermented  by 
pressed  yeast  juice  in  presence  of  sodium  chloride  to  the  extent  of 
80 — 90",'^  With  living  yeast,  about  50%  was  fermented  in  twenty-four 
hours.  Boysen- Jensen  (Abstr.,  1909,  ii,  172)  claims  to  have  detected 
the  formation  of  dihydroxyacetoue  during  fermeatation.     The  hypo- 
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thesis  is  advanced  that  diliydroxyacetone  is  to  be  regarded  as  the 
intermediate  product  of  fermentation. 

Glycerol  is  produced  during  fermentation  with  pressed  yeast  juice  at 
the  cost  of  the  dextrose  fermented,  and  is  not  formed  from  proteins  or 
nuelein  substances  (compare  Ehrlich,  Biochem.  Zeitsch.,  1909,  18,  423). 

Ethj I ideneoxy formate  is  not  fermented  by  pressed  yeast  juice.  A 
similar  negative  result  is  obtained  with  a-glucoheptose. 

Sterilised  10%  dextrose  solution,  preserved  at  the  ordinary  tempera- 
ture for  five  years  in  sealed  tubes,  was  found  to  have  remained 
unchanged.  E.  F.  A. 

Formation  of  Acraldehyde  in  Bitter  Wines.  E.  Ygisenkt 
{Compt.  rend.,  1910,  150,  1614 — 1616). — Acraldehyde  gives  a  bluish- 
green  coloration  with  a  solution  of  albumin  containing  hydrochloric 
and  nitrous  acids  (Abstr.,  1905,  ii,  59  ;  this  vol.,  ii,  466),  By  applying 
this  test,  with  others,  acraldehyde  has  been  detected  in  the  distillate 
from  bitter  wines,  and  shown  to  be  absent  in  that  from  normal  wiue. 
The  aldehyde  appears  to  be  formed  from  the  glycerol  of  wine,  since  it 
is  produced  when  the  bacteria  causing  bitterness  are  cultivated  in  an 
artificial  medium  containing  1%  of  glycerol.  W.  O.  W. 

The  Production  of  Volatile  Fatty  Acids  and  Esters  in 
Cheddar  Cheese,  and  their  Relation  to  the  Development  of 
Flavour.  S.  K.  Suzuki,  E.  G.  Hastings,  and  Edwin  B.  Hart  (J.  Biol. 
Chein.,  1910,  7,  431 — 458). — Lactose  disappears  from  Cheddar  cheese 
in  from  three  to  six  days ;  the  lactic  acid  increases,  and  this  increase 
after  the  disappearance  of  the  lactose  is  probably  of  pi-otein  origin. 
The  usual  form  of  lactic  acid  is  racemic.  However,  lactose  solutions 
inoculated  with  B.  lactis  acidi  produce  the  active  acid,  or  when 
inoculated  with  a  piece  of  the  cheese  a  mixture  of  active  and  inactive 
acids  is  produced.  No  enzyme  capable  of  producing  lactic  or  volatile 
fatty  acids  from  lactose  could  be  isolated.  Certain  organisms  in  lactose 
solutions  yield  not  lactic,  but  volatile  fatty  acids  instead ;  the  latter 
are  also  formed  in  the  ripening  of  the  cheese  after  lactose  has  dis- 
appeared ;  acetic,  propionic,  butyric,  hexoic,  but  not  valeric,  acid  were 
found.  Formic  acid  was  only  found  at  the  five  and  a-half  months' 
stage.  The  principal  sources  of  acetic  and  propionic  acids  are  probably 
lactates  ;  traces  may  come  from  protein  or  glycerol.  The  butyric  and 
hexoic  acids  come  from  fats  and  proteins.  The  distillate  ('•  fiavour  " 
solution)  contained  alcohols  and  esters ;  in  mild  cheeses  these  were 
mainly  ethyl  alcohol  and  ethyl  acetate ;  in  pungent  cheeses  mainly 
ethyl  esters  of  hexoic  and  butyric  acids.  Succinic  acid  was  also 
identified.  W.  D.  H. 

Influence  of  Humus  on  the  Decomposition  of  Urea,  Harald 
B.  CiiRiSTENSEN  {Ceiitr.  Bald.  Par.,  1910,  ii,  27,  336 — -362). — Addition 
of  a  small  amount  of  soil  extract  to  a  solution  of  urea  containing  the 
i\6ual  minerals  failed  to  induce  a  production  of  ammonia,  whilst  the 
further  addition  of  a  little  potassium  humate  soon  caused  a  vigorous 
liberation  of  ammonia  from  the  urea.  Artificial  humic  acid  from 
sucrose  has  a  simdir  effect.  Dextrose  and  various  other  non- 
niuogcnous  carbon  compounds  give  riiso  to  ammonia  production  when 
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added  to  crude  cultures  of  urea  bacteria.  With  pure  cultivations  these 
substances  (with  the  exception  of  calcium  lactate)  are  only  very 
slightly  utilised,  if  at  all. 

Asparagine,  and  especially  peptone,  induce  a  vigorous  produc- 
tion of  ammonia  when  added  to  pure  cultures  of  urea  bacteria  contain- 
ing urea. 

Solutions  of  urea  containing  no  other  carbon  compound  are  readily 
decomposed  with  production  of  ammonia  when  inoculated  from  a 
fermented  humin-urea  solution.  X.  H.  J.  M. 

Action  of  Ultra-violet  Rays  on  (I)  Certain  Solutions  Used 
in  Pharmacy ;  (II)  Certain  Fatty  Substances,  Glucosides. 
Alkaloids,  and  Phenols.  Andre  Lesure  {J.  Pharm.  Chim.,  1910, 
[vii],  1,  569 — 575,  575 — 576). — The  object  of  this  work  was  primarily 
to  ascertain  whether  the  sterilising  action  of  ultra-violet  rays  could  be 
used  in  rendering  medicinal  preparations,  particularly  those  used  for 
injection  subcutaneously  or  otherwise,  aseptic.  Twenty-four  different 
liquids  were  exposed  during  one  to  five  minutes  or  fifteen  to  thirty 
minutes  to  the  light  emitted  by  a  Cooper-Hewitt  mercury  lamp.  The 
permeability  to  the  rays  was  observed  by  their  effect  on  sensitised 
paper  after  passing  through  the  solution  under  observation.  In  most 
ca.«!es  the  permeability  was  comparable  to  that  of  water,  but  for 
solutions  of  atoxyl,  caffeine,  eserine  salicylate,  a/)omorphine  hydro- 
chloride, gentiopicrin,  or  olive  oil  it  was  from  1/10  to  l/5th  that 
in  water.  With  solutions  of  mercuric  iodide  (in  sodium  iodide), 
quinine  dihydrochloride,  or  quinine  disulphate,  it  was  practically  nil. 

Certain  of  the  solutions  showed  some  change,  thus  silver  nitrate, 
eserine  salicylate,  a/)omorphine  hydrochloride,  and  atoxyl  all  became 
coloured  after  five  minutes'  exposure,  whilst  morphine  hydrochloride, 
arbutin,  and  guaiacyl  cacodylate  developed  colour  after  an  exposure  of 
from  fifteen  to  thirty  minutes.  Olive  oil  was  decolorised  after 
illumination  during  thirty  minutes,  but  there  was  no  marked  change 
in  the  constants  of  the  oil. 

A  solution  of  aucubin  containing  Bacterium  coli  was  completely 
sterilised  in  thirty  seconds,  but  a  similar  preparation  of  gentio- 
picrin was  not  completely  sterilised  after  thirty  minutes'  exposure. 

In  a  .second  series  of  experiments,  it  was  found  that  olive  oil  became 
acid  after  exposure  during  one  hour,  and  that  aucubin  and  gentio- 
picrin were  decomposed  and  yielded  reducing  products  after  three 
hours. 

Arbutin  became  very  much  coloured  after  three  hours'  illumination, 
due  to  formation  of  quinol  and  oxidation  of  this.  Methylarbutia 
behaved  similarly,  but  required  longer  exposure  before  coloration 
occurred.  Quinoi  became  coloured  in  five  minutes,  but  methylquinol 
only  after  thirty  minutes,  and  the  solutions  were  then  less  permeable 
to  the  rays.  •  Cocaine  hydrochloride  and  pilocarpine  hydrochloride  did 
not  appear  to  be  affected  appreciably  even  after  three  and  a-half 
hours,  although  the  latter  became  slightly  coloured.  T.  A.  H. 

Selective  Antiseptic  Action  of  Copper  Salts.  Alfred 
Spui.vgkk  {Proc.  Aimt.  Soc.  Jiiol.  Chem.,  1909;  J.  Biol.  Chem., 
1910,  7,  xxxi — xxxii), — Copper  salt*  are  highly  selective,   being  most 
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efficient  in  inhibiting  the  action  of  putrefactive  organisms.  This 
view  is  supported  by  some  experiments  on  eggs,  and  the  suggestion  is 
made  that  the  selective  action  may  prove  to  be  of  therapeutic 
importance.  W.  D.  H. 

Composition  of  the  Seeds  of  Cultivated  Plants.  Ernst 
ScHULZE  {Landw.  Versuchs-StaL,  1910,  73,  35 — 170). — Eesults  of 
analyses  of  seeds  of  various  plants,  including  determinations  of 
the  proteins  and  other  nitrogenous  substances,  constituents  of  ether 
extracts,  soluble  and  insoluble  carbohydrates,  phosphorus  compounds, 
and  ash  constituents. 

The  qualitative  methods  employed  are  described.  N.  H.  J.  M. 

Chemical  Organisation  of  a  Typical  Fruit.  Albert  E, 
Vinson  {Proc.  Amer.  Soc.  Biol.  Chem.,  1909;  J.  Biol.  Chem.,  1910, 
7,  xl — xli). — Unripe  dates  of  the  invert  sugar  type  contain  high 
percentages  of  sucrose  so  long  as  the  fruit  remains  intact.  The  fresh 
juice  also  contains  appreciable  amounts  of  sucrose,  but  this  is  rapidly 
hydrolysed  to  invert  sugar  in  the  presence  of  the  pulp ;  this  is  due  to 
the  fact  that  when  the  tissues  are  crushed  the  intracellular  invertase 
comes  into  contact  with  the  sucrose.  When  filtered,  the  diastase 
remains  with  the  pulp,  but  as  the  pressure  employed  during  filti-ation 
is  increased,  larger  quantities  of  soluble  nitrogenous  cell  constituents 
make  their  way  into  the  filtrate.  J.  J.  S. 

Ratio  of  Plant  Nutrients  as  Affected  by  Harmful  Soil 
Compounds.  Oswald  Schreiner  and  J.  J.  Skinner  (Froc.  Amer. 
Soc.  Biol.  Chem.,  1909;  J.  Biol.  CJiem.,  1910,  7,  xxxiii — xxxiv). — 
As  the  result  of  numerous  experiments  made  by  growing  plants  with 
varying  amounts  of  phosphate,  nitrate,  and  potassium  fertilisers,  both 
in  the  presence  and  absence  of  dihydroxystearic  acid,  it  has  been 
proved  that  the  dihydroxy-acid  greatly  inhibits  the  plant  growth,  and 
that  the  effect  is  most  marked  where  the  ratios  of  the  three  fertilisers 
are  least  suited  for  growth.  It  is  less  harmful  when  the  fertiliser  is 
mainly  nitrogenous  than  when  mainly  phosphatic  or  potassic,  and  the 
effect  is  also  associated  with  a  higher  nitrogen  removal. 

The  amounts  of  potassium  and  phosphate  removed  were  less  in  the 
presence  of  the  dihydroxy-acid.  J.  J.  S. 

The  Mechanism  of  the  Oxidation  of  Sugar  in  Plant 
Respiration.  S.  Kostytscheff  {Zeitsch.  physiol.  Chem.,  1910,  67, 
116—137.  Compare  Abstr.,  1909,  i,  84,  173).— The  readily  oxidisable 
intermediate  products  formed  during  alcoholic  fermentation  can 
produce  large  quantities  of  carbon  dioxide  when  treated  with  hydrogen 
peroxide  and  a  ferrous  salt.  This  was  proved  by  using  solutions  which 
had  been  fermented  by  means  of  "  hefanol,"  and  were  quite  free 
from  unaltered  dextrose.  As  dextrose  itself  is  readily  oxidised  by 
hydrogen  peroxide  and  ferrous  salts,  it  cannot  be  definitely  stated,  as 
the  results  of  the  above  experiments,  that  zymase  facilitates  the 
oxidation  of  sugar.  The  same  intermediate  products  also  yield  large 
quantities  of  carbon  dioxide  in  the  presence  of  hydrogen  peroxide  and 
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peroxydase  from  wheat  seeds.  Dextrose  itself  does  not  yield  carbon 
dioxide  under  these  conditions,  and  the  intermediate  products  do  not 
yield  carbon  dioxide  with  hydrogen  peroxide  alone.  The  preparations 
of  oxydase  also  contain  catalase,  and  the  addition  of  hydrogen 
peroxide,  not  merely  destroys  the  catalase,  but  also  the  peroxydase  • 
the  effects  of  the  catalase  are,  however,  largely  negatived  by  the 
addition  of  potassium  phosphate. 

This   is  the  first  case  in  which  carbon  dioxide  has  been  obtained 
from  vegetable  products  by  means  of  vegetable  oxidising  ferments. 

The  following    scheme    gives    the    main    processes    in    the    case    of 
sugar  respiration : 

Sugars  Atmospheric  oxygen 

Primary  processes :  Intermediate  Oxydases 

products  of  alcoholic  -^ 

fermentation  Peroxydases 


>< 


I 


Secondary  processeB :        Alcohol  and  Carbon  dioxide  and 

carbon  dioxide  water 

(compare  Palladin,  Abstr.,  1909,  ii,  511).     Tiie  peroxydase  function- 
ates as  an  inductor,  and  not  as  a  catalyst.  J.  J.  S. 

Concurrent  Oxidising  and  Reducing  Power  of  Roots. 
Oswald  Schreiner  and  Michael  X.  Sullivan  {Proc.  Amer.  Soc.  Biol. 
Chem.,  1909;  J.  Biol.  Chem.,  1910,  7,  xxxii — xxxiii). — The  roots  of 
growing  plants  (such  as  wheat)  can  oxidise  a-naphthylamine,  benzidine, 
piienolphthalein,  aloin,  etc.,  and  the  oxidation  is  the  most  marked 
where  the  growth  is  greatest.  Wheat  roots  grown  in  a  solution  of 
sodium  selenite  neutralised  by  hydrochloric  acid,  reduce  the  selenite, 
producing  a  pink  deposit  of  selenium  on  the  root ;  the  reaction  is  most 
marked  where  tlie  growth  is  vigorous.  Roots  killed  by  immersion  in 
boiling  water  show  no  reducing  action,  and  no  reduction  takes  place  in 
an  alkaline  selenite  solution.  In  the  main,  with  increased  oxidising 
power,  there  is  an  increa.se  in  the  reduction,  whilst  certain  concen- 
trations of  potassium  iodide  retard  oxidation,  but  either  increase  the 
reduction  or  have  no  effect.  J.  J.  S. 

Anaesthetics  and  Laurel  Leaves.  Augustus  D.  Waller  {Proc. 
ph;/8iol.  Soc,  1910,  xlix — Ii  ;  J.  Physiol.,  40). — In  chloroform  vapour 
there  is  the  greatest  evolution  of  hydrogen  cyanide,  in  ether  less,  in 
alcohol  less  still ;  in  water  there  is  none.  The  decline  in  electrical 
response  follows  the  same  order,  being  greatest  in  chloroform  ;  in  water 
tliere  is  no  response.  The  evolution  of  the  poison  is  a  post  mortem 
sign,  and  the  enzyme  that  produces  it  may  remain  active  for  days  in 
ppite  of  the  anasthetic  which  kills  the  protoplasm.  W.  D.  H. 

Utilisation  of  Tricalcium  Phosphate  by  Cruciferous 
Plants.  CiRo  Ravenna  and  M.  Zamorani  {Bied.  Zentr.,  1910,  39, 
495—496;  from  Staz.  sper.  agrar.  ital.,  1909,42,  3S9).— Pot  experi- 
ments   in    which   mustard,   vetche.s,    and   oats   were   grown   in    sand 
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manured  with  mono-  and  tri-calciam  phosphate  respectively  in  addition 
to  other  salts.  In  the  case  of  mustard,  the  fresh  produce  was  almost 
the  same  with  tricalcium  phosphate  as  with  the  monocalcium  salt,  whilst 
with  vetches,  and  especially  oats,  there  was  less  fresh  produce  with 
tricalcium  phosphate.  The  dry  matter  results  show  that  the  greatest 
difference  was  with  mustard,  whilst  the  percentages  of  ash  in  the  dry 
matter  and  of  phosphoric  acid  in  the  ash  were,  like  the  fresh  produce, 
almost  the  same  with  the  two  manures  in  the  case  of  mustard,  but 
distinctly  lower  as  regards  ash,  and  very  much  lower  as  regards 
phosphoric  acid,  with  vetches  and  oats  grown  with  tricalcium  as 
compared  with  monocalcium  phosphate.  N,  H.  J.  M. 

The  Action  of  Potassium  Salts  on  the  Formation  of 
Sucrose  in  Seeds.  G.  de  Plato  {Chem.,  Zentr.,  1910,  i,  1623; 
fiom  Slaz.  sper.  agrar.  ital.,  1910,  43,  97 — 104). — The  author 
examined  peas  grown  on  different  soils,  and  found  that  those  coming 
from  soils  rich  in  calcium  and  potassium  compounds  contained  in 
comparison  with  others  from  soils  deficient  in  these  constituents  more 
carbohydrate,  particularly  sucrose,  more  potassium,  calcium,  and 
magnesium,  but  less  nitrogenous  substance.  It  appears  that  potassium 
favourably  influences  the  production  of  carbohydrate,  magnesium  its 
transportation  and  storage  in  the  seed,  and  calcium  the  formation  of 
f-alts  of  organic  acids.  These  are  the  three  chief  factors  determining 
the  high  proportion  of  sugar  in  peas.  E.  J.  R. 

Presence  of  a  Glucoside  in  the  Leaves  of  the  Pear  Tree 
and  its  Extraction.  Emile  Boukquelot  and  Mile.  A.  Fichtenholz 
{Compt.  rend.,  1910,  151,  81 — 84.  Compare  Riviere,  Abstr.,  1904, 
ii,  583). — Pear  tree  leaves  contain  a  glucoside  which  is  easily  extracted 
by  ethyl  acetate,  the  yield  amounting  to  1-2 — 1"4%.  The  substance 
has  m.  p.  194 — 195°,  [aj^  -  60*38°;  it  undergoes  hydrolysis  by 
emulsion,  forming  quinol,  and  is  probably  identical  with  arbutin. 

W.  0.  W. 

The  Preparation  of  Adenine  from  Beet  Sugar  Residues. 
K.ARI.  Audrlik  (Zeitsch.  Zuckerind.  £dhm.,  1910,  34,  567 — 569). — To 
1  part  of  the  residues  is  added  2  of  water  and  O'l  of  copper  sulphate, 
after  an  hour's  boiling,  0*03  of  sodium  liydroxide,  and  then  the  whole 
is  boiled  for  half  an- hour.  The  precipitate,  separated  by  filtration 
through  linen,  is  decomposed  by  hydrogen  sulphide  in  presence  of 
barium  hydroxide  (0*2 — 0  3  part  for  every  1  part  of  precipitate). 
After  filtering,  the  clear  liquid  is  saturated  with  carbon  dioxide  and 
evaporated  to  a  syrup,  when  adenine  separates  out.  Whether  adenine 
exists  as  such  in  the  residues  or  is  a  degradation  product  of  nuclein  is 
not  ascertained,  but  0*05%  of  pure  adenine  can  be  obtained  from  the 
residues.  E.  J.  R. 

The  Presence  of  Allantoin  in  the  Seeds  of  Datura  Metel. 
G.  DE  Plato  {Chem.  Zentr.,  1910,  i,  1622;  from  Staz.  sp^r.  agrar. 
ital.,  1910,  43,  79 — 85). — The  seeds  of  Datura  Metel,  which  are  very 
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similar  to  those  of  Nicotiana  tabacum,  contain   neither  alkaloids  uor 
cyanogenetic  glucosides  ;  they  (io,  however,  contain  allantoin. 

E.  J.  R. 

Betaines  which  Occur  in  Plant  Tissues.  Ernst  Schulze  and 
G.  Ikikr  [Zeitsch.  physiol.  CJiem.,  1910,  67,  46 — 58). — Betaine, 
trigonelline,  and  stachydrine  are  the  three  betaines  which  have  been 
isolated  from  plant  tissues.  They  resemble  one  another  in  general 
chemical  properties.  The  suggestion  is  made  that  they  are  much  more 
widely  distributed  than  is  generally  thought.  They  are  regarded  as 
waste  products  (Abfallstoffe)  of  vegetable  metabolism. 

Details  for  the  isolation  of  the.se  betaines  and  for  their  separation 
from  other  bases  are  given  (compare  Abstr.,  1909,  ii,  605).  Care 
is  required  in  the  separation  of  stachydrine  and  choline,  as  stachydrine 
hydrochloride  is  appreciably  soluble  in  cold  absolute  alcohol  (I  in 
1*2  or  13).  When  only  small  amounts  of  stachydrine  are  present,  the 
separation  is  most  readily  effected  by  means  of  potassium  tri-iodide 
in  alkaline  solution.  Under  these  conditions,  the  choline  is  precipitated, 
but  not  the  stachydrine. 

The  method  of  separating  choline  chloride  from  free  stachydrine 
by  means  of  mercuric  chloride  does  not  always  give  good  results. 

The  aurichlorides  are  the  best  compounds  to  use  for  identifying 
stachydrine   and   trigonelline  and  the  picrate    for    betaine. 

J.  J.  S. 

Production  of  Nicotine  in  Tobacco  Culture.  Theophile 
SciiLOESiNG,  jun.  (Compt.  rend.,  1910,  151,  23 — 26). — The  results  of 
experiments  on  a  large  scale  are  given  in  tabular  form,  the  object 
of  the  inquiry  being  to  a.'-certain  the  influence  of  cultural  conditions 
on  the  yield  of  nicotine.  Close  pl.anting  tends  to  diminish  the  yield, 
whilst  the  proportion  of  sodium  nitrate  used  as  manure  has  little 
influence.  Diminution  of  the  number  of  leaves  on  the  plant  slightly 
increases  the  yield  when  this  is  expressed  as  a  percentage  of  the  dried 
material.  W.  0.  W. 

Stachydrine  and  Other  Bases  Present  in  Stachya  Tubers 
and  in  Citrus  Leaves.  Ernst  Schulze  and  G.  Tuieh  {ZeitscJi. 
jihysiol.  C/iem.,  1910,  67,  59 — 96.  Compare  von  Planta  and  Schulze, 
Abstr.,  1893,  i,  447,  679  ;  Jahns,  1896,  i,  712).— Full  details  are 
given  for  the  isolation  of  stachydrine  from  the  tubers  of  Stachya 
tuberi/era  and  the  leaves  of  Citrus  aurantium.  In  the  former  case  the 
yield  of  base  is  01 8%  of  the  dry  substance,  and  small  amounts  of 
arginine,  choline,  trigonelline,  and  alloxuric  bases  are  also  present ; 
together  with  glutamine  and  tyrosine.  The  yield  from  the  Citrtts 
leaves  is  much  the  same,  and  choline  and  allo.xuric  bases  are  albo 
present. 

The  hydrochloride  has  m.  p.  235°  (decomp.),  and  one  part  dissolves  in 
12-58  parts  of  alcohol  at  18°.  The  aurichloride  ha.s  m.  p.  225°  when 
rapidly  heated.  The  platinichloride  forms  a  yellow,  anhydrous  pre- 
cipitate from  alcohol,  or  orange-red  crystals  containing  211/3  from  water. 
A  third  form,  containing  411,0  and  crystallising  iu  small  aggregates,  is 
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sometimes  obtained.  The  mercurichloride  is  sparingly  soluble.  The 
hydrogen  oxalate,  C^i^HjgOgNjHgCgO^,  crystallises  in  needles,  m.  p. 
105—107°,  and  the  sulphate,  2Q^^'R^f>^l^,'a^^0^2B.^O,  is  readily 
soluble  in  water.  The  methyl  ester  (Jahns,  loc.  cit.)  is  stable  in  acid 
solutions  only.  The  ethyl  ester  is  readily  hydrolysed  by  potassium 
carbonate. 

The  precipitation  of  stachydrine  by  the  addition  of  phosphotungstic 
acid  to  an  aqueous  solution  of  the  hydrochloride  of  the  base  is  not 
quantitative,  and  as  much  as  5%  may  remain  in  the  filtrate.  Similarly, 
the  precipitation  by  means  of  mercuric  chloride  in  either  aqueous  or 
alcoholic  solution  is  not  quantitative.  Stachydrine  can  be  identified  by 
means  of  its  characteristic  aurichloride,  and  by  the  fact  that  the  vapours 
given  olf  when  the  base  is  heated  in  a  glass-tube  give  a  red  coloration 
to  a  pine  shaving  moistened  with  hydrochloric  acid. 

The  base  is  recovered  unaltered  in  the  urine  after  administration  to 
the  human  system. 

The  constitution  of  stachydrine  as  the  methylbetaine  of  hygric  acid 

(Abstr.,  1909,  i,  324),  CH2<~;:"2   ,         _>0,  has  been  confirmed  by 

the  conversion  of  the  base  into  hygric  acid,  and  also  by  its  synthesis 
from  this  acid  (this  vol.,  i,  62).  J.  J.  S. 

Fixing  and  Staining  Tannin  in  Plant  Tissues.  Albert  E. 
Vinson  {Proc.  Amer.  Sac.  Biol.  Chem.,  1909;  J.  Biol.  Ghem.,  1910,  7, 
xli). — The  tannin  in  vegetable  cells,  for  instance,  of  dates  and 
persimmons,  is  deposited  and  stained  yellow  by  the  vapour  of  ethyl  or 
amyl  nitrite.  The  specimen  can  be  stained  befoi'e  being  cut.  For 
laboratory  purposes  a  20%  solution  of  commercial  ethyl  nitrite  in 
alcohol  is  recommended,  J,  J.  S. 

Chemical  and  Mycological  Studies  on  a  Corn  Rot  having 
Possible  Relation  to  the  Etiology  of  Pellagra.  Howard  S.  Reed 
{Proc.  Amer.  Soc.  Biol.  Chem.,  1909;  J.  Biol.  Ghem.,  1910,  7,1).— 
Maize  when  infected  with  pure  cultures  of  Diplodia  zeae  and  given  to 
mice  produced  death  in  a  few  days.  Chemical  examination  of  the  meal 
showed  the  presence  of  a  substance  soluble  in  alcohol,  and  resembling 
Lombroso's  pellagrozein.  Other  crystalline  substances  have  been 
isolated  and  their  physiological  properties  examined.  J.  J.  S. 

The  Nitrogen-free  Extract  of  Soola  Clover  (Hedysarum 
coronarium).  Francesco  Scurti  {Ghem.  Zentr.,  1910,  i,  1632;  from 
Staz.  sjyer.  agrar.  ital,  1910,  43,  5 — 32). — The  dry  matter  of  Soola 
clover  contains  46 '38%  of  nitrogen-free  extract,  and  this  was  more 
closely  examined  to  determine  its  value.  It  is  composed  mainly  of 
three  groups  :  (1)  true  sugars,  partly  monosaccharides  with  5  or  6  C 
atoms  and  partly  disaccharides  ;  (2)  sugar  anhydrides  formed  by  con- 
densation of  the  monosaccharides  other  than  dextrose,  which  does  not 
appear  to  come  into  this  group;  (3)  acids,  especially  such  as  are  formed 
from  carbohydrates.  The  46'38  parts  of  nitrogen-free  extract  are  made 
up  of  7'42  pai'ts  of  dextrose,  licvulose,  and  arabinose ;  2*93  of  sucrose; 
3-73  of  galactau,  araban,  etc.,  soluble  ia  0-06%  of  sodium  hydroxide  ; 
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0-67  of  free  organic  acid;  8-43  of  other  compounds  acidic  in  nature; 
23'2  of  galactan,  araban,  etc.,  insoluble  in  alkalis,  but  hydrolysed 
by  dilute  sulphuric  acid  (determined  by  difference).  E.  J.  R. 

The  Phosphorus  of  the  Plat  Turnip.  Burt  L.  Haktwell  and 
WiLHELM  B.  QuANTZ  {Proc.  Amer.  Soc.  Biol.  Chem.,  1909  ;  J.  Biol. 
Chevi.,  1910,  7,  xxxviii). — It  appears  that  four-fifths  of  the  phosphorus 
of  fiat  turnips  is  present  as  soluble  compounds,  and  exists  mainly  as 
inorganic  phosphorus  derivatives.  The  addition  of  0*2%  of  hydrochloric 
acid  to  turnip  juice  renders  it  possible,  after  filtration,  to  precipitate 
practically  all  the  phosphorus  by  the  molybdic  method.  J.  J.  S. 

Rate  of  Extraction  of  Plant  Food  Constituents  from  the 
Phosphates  of  Calcium  and  from  Loam  Soil.  James  M.  Bell 
{J.  Amer.  C/iem.  Soc,  1910,  32,  879 — 884). — In  a  recent  paper  {Landiv. 
Jahr.,  1910,  39,  299)  on  the  rate  of  solution  of  two  calcium  phosphates 
and  the  rate  of  extraction  of  lime  from  a  loam  soil,  by  water  saturated 
with  carbon  dioxide,  Mitscherlich,  Kunze,  Celichowski,  and  Merres 
have  come  to  the  conclusion  that  the  usual  equation  :  dyldt  =  k[A  —  y) 
expi-essing  the  rate  of  solution  does  not  accord  with  their  data.  These 
authors  have,  however,  mistaken  the  significance  of  A,  which  represents 
the  concentration  of  the  solution  when  final  equilibrium  is  reached. 
They  have  taken  the  value  of  A  as  the  total  quantity  of  the  salt  which 
Was  originally  mixed  with  the  carbonated  water.  The  present  author 
shows  that  the  above  equation  gives  good  results  when  A  is  given  its 
proper  significance,  although  the  phenomenon  observed  is  not  one  of 
solution  only,  but  also  of  hydrolysis.  T.  S.  P. 

Humic  Acids  of  Grey  Sand  and  Brown  Sandstone.  Richard 
HoRNBERGER  {Landw.  Versuchs-Stat.,  1910,  73,  221 — 233.  Compare 
A.  Mayer,  Abstr.,  1905,  ii,  55). — Humic  acid  extracted  from  grey  sand 
with  sodium  hydroxide  contained  from  62*4 — 64"6%  of  carbon. 
Extracts  obtained  with  ammonia  yielded  humic  acids  containing 
r)8'6 — 59'97t.  of  carbon.  Brown  sandstone  was  found  to  contain  humic 
acids  with  varying  percentages  of  carbon,  the  higher  percentages 
agreeing  approximately  with  the  lower  percentages  in  humic  acid  from 
grey  sand. 

Whilst  Mayer  found  that  ferric  chloride  considerably  reduced  the 
percentage  of  carbon  in  humic  acid  from  grey  sand  (from  59 — 40%),  the 
results  ot  numerous  experiments  failed  to  show  any  diminution. 

As  regards  the  production  of  brown  sandstone,  the  results  seem  to 
indicate  that  ferric  oxide  is  reduced  by  the  humic  acids  of  the  grey 
sand  and  dissolved  as  ferrous  humate  (not  oxyhumate),  and  that  lower 
down  it  is  oxidised  to  ferric  humate,  in  which  process  there  is  not  only 
a  change  from  ferrous  to  ferric  salt,  but  an  oxidation  of  the  acid  as 
well,  resulting  in  a  lower  percentage  of  carbon.  It  is  assumed  that  the 
oxidation  is  accomplished  in  part  by  bacteria.  N.  H.  J.  M. 
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Chemical  Colour  Reactions.  C.  Keichaed  (Pharm.  Zentr.-h. 
1910,  51,  607 — 613). — A  study  of  the  nature  of  colour  reactions 
The  author  summarises  the  results  as  follows  :  The  value  of  a  colour- 
reaction  depends:  (1)  on  the  largest  possible  depth  of  colour  in  com- 
bination with  purity  of  colour  ;  (2)  the  highest  sensitiveness ;  (3)  a 
high  degree  of  permanency.  All  these  conditions  become  of  the 
highest  value  in  those  cases  where  the  reaction  is  associated  with  a 
quantitative  formation  of  crystalline  products.  L.  de  K. 

Quantitative  Application  of  the  Theory  of  Indicators  to 
Volumetric  Analysis.  Arthur  A.  Noyes  I^J.  Amer.  Chem.  Soc, 
1910,  32,  815—861.  Compare  Abstr.,  1904,  ii,  512  ;  1907,  ii,  389).— 
A  lengthy  paper  in  which  a  quantitative  development  of  the  theory  of 
indicators  in  a  .«!ystematic  form  immediately  applicable  to  the  problems 
of  volumetric  analysis  is  given. 

The  equilibrium  relations  of  the  two  differently  coloured  structural 
forms  in  which  all  indicators  probably  exist,  and  the  equilibrium  con- 
ditions under  which  such  a  pair  of  tautomeric  substances  can  show 
sharply  differentiated  colours  in  acid  and  alkaline  solution  are  first 
discussed.  It  is  shown  that,  provided  these  conditions  are  fulfilled, 
the  indicator  can  be  treated  in  titrations  as  if  it  were  a  single  acid  or 
base  having  an  ionisation  constant  which,  although  really  a  function  of 
three  equilibrium  constants,  can  be  directly  determined  either  from  the 
colour  changes  exhibited  by  it  in  solutions  of  various  hydrion  con- 
centration, or  by  any  of  the  other  methods  commonly  applied,  for 
example,  by  measurement  of  the  conductivity  of  the  indicator  acid  or 
base,  or  by  a  study  of  the  hydrolysis  of  its  salt. 

The  equilibrium  relations  of  indicators  with  reference  to  the  end- 
point  of  titrations  are  then  formulated,  the  end-point  (determined  so 
as  to  correspond  with  a  definite  colour  change)  being  reached  when  the 
hydrion  concentration  in  the  titrated  solution  attains  a  definite  value. 
A  number  of  lecture  experiments  illustrating  the  relation  between  the 
colour  change  of  indicators  and  the  hydrion  concentration  are  then 
described,  and  the  theory  is  then  extended  to  deal  with  the  following 
cases  :  (1)  Titration  of  monobasic  acids  and  monacid  bases  ;  limits 
beyond  which  the  titration  is  impracticable.  (2)  Titration  of  two 
monobasic  acids  or  of  two  monoacidic  bases  in  the  presence  of  each 
other,  (o)  Titration  of  dibasic  acids  with  monacidic  bases.  (4) 
Titration  of  diacidic  bases  with  monobasic  acids. 

In  an  appendix  is  given  a  summary  of  the  values  of  the  ionisation 
constants  of  various  indicators  and  of  various  inorgauic  acids  and  bases. 

T.  S.  P. 

Luteol  [as  an  Indicator].  L.  de  Jager  {Zeitech.  physiol. 
Chem.,  1910,67,  115). — The  use  of  luteol  was  fir.st  recommended  by 
Spjith  as  an  indicator  in  the  neutralisation  of  sulphuric  acid  containing 
ammonia.  The  end-point  is  the  appearance  of  a  yellow  colour.  Spath'a 
statements  on  the  advantages  of  luteol  are  confirmed.         W.  D.  H. 
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Metbylene-blue  as  Indicator  in  lodometric  Titrations, 
Fraxk  S.  Sixxatt  {Analyst,  1910,  35,  309— 310).— When  titrating 
with  standard  iodine,  the  usual  indicator  starch  may  be  replaced  by 
methylene-blue.  A  solution  is  made  by  dissolving  0"05  gram  of  the 
dye  in  a  litre  of  water,  and  1  c.c.  of  this  is  then  added  to  50  c.c.  of  the 
solution  to  be  titrated.  The  end-point  is  noticed  by  the  change  from 
blue  to  yellowish-green.  L.  de  K. 

Starch  Indicator  for  lodometric  Titrations.  L.  Mathiec 
{Bull.  Assoc,  chim.  Sucr.  DisL,  1910,  27,  1166— 1168).— A  starch 
solution,  which  is  free  from  undissolved  starch  grains  and  gives  a 
clear  blue  coloration  with  small  amounts  of  iodine,  is  prepared  from 
soluble  starch  obtained  by  placing  starch  in  contact  with  0'1%  hydro- 
chloric acid  for  some  length  of  time,  then  washing  the  mass,  drying  it 
at  a  temperature  of  30°,  and  heating  the  dry  powder  for  some  hours  at 
100=.  W.  P.  S. 

Burette  without  Stopcock  or  Rubber  Connexion.  W. 
Alexaxdron  {Ztitsch.  anal.  Chem.,  1910,  49,  436 — 437). — The 
apparatus  consists  of  a  calibrated  tube  drawn  out  to  a  tine  point.  To 
the  upper  part  is  sealed  a  bent  tube  about  5  mm.  in  width,  and  over 
this  is  pushed  a  long  rubber  tube  furnished  with  a  piece  of  tube  drawn 
out  to  an  opening  0  5  mm.  diameter,  and  also  with  a  pinchcock  or 
screw  clamp. 

The  burette  is  filled  by  suction  and  by  means  of  the  pinchcock  ;  the 
dow  from  the  burette  is  regulated.  L.  de  K. 

A  New  Form  of  Extraction  Apparatus.  Charles  Wii.sox 
Greene  (/.  Biol.  Chem.,  1910,  7,  5u3 — 507). — A  modification  of 
Soxhlet's  extraction  apparatus  is  described  and  figured.       W.  D.  H. 

Two  Cheap  Appliances  for  Quantitative  Work.  [Supports 
for  Crucibles.]  Kurt  Arndt  {Chem.  ZeiL,  1910,  34,  649).— Old 
lid.s  of  porcelain  crucibles,  placed  on  wire  gauze  with  a  central  hole, 
form  convenient  supports  for  platinum  crucibles  in  the  estimation  of 
feilica.  Such  lids,  supported  by  fixii)g  the  handle  in  a  slot  in  a  match- 
box, form  convenient  surfaces  on  which  to  rest  hot  platinum  crucible 
lids.  C.  H.  D. 

[Laboratory  Appliances  for]  Analytical  Practice.  Carl 
Beger  {ZeiUch.  anal.  Chem.,  1910,  49,  427— 436).— (1)  When 
estimating  the  nitrogen  in  milks  by  the  Kjeldabl  process,  it  is  recom- 
mended to  wrap  up  the  neck  and  part  of  the  body  of  the  digestion 
lia.sk  with  lead  foil.  (2)  For  getting  rid  of  the  fumes  when  testing 
a  number  of  samples,  a  system  of  lead  tubes  leading  to  a  chimney  has 
been  found  to  act  very  .satisfactorily.  (3)  Silver  sand,  so  useful  in  the 
analynis  of  miik  and  excrement,  should  be  tested  for  calcium 
carbonate,  as  this  renders  it  unfit  for  use.  (4)  A  kind  of  oil-cloth, 
black  one  side  and  green  the  other,  is  recommended  instead  of  the 
usual  black  glazed  paper  in  quantitative  analy.-es.  (5)  An  improved 
Kipp  apparatus.     The  acid  from  the  lower  vessel,  unless  drawn  otf, 


ii.  748  ABSTRACTS  OF   CHEMICAL    PAPERS. 

sometimes  rises  into  the  top  one,  and  from  there  is  ejected.  By 
placing  in  the  funnel  tube  of  the  top  vessel  a  siphon,  the  other  end 
of  which  is  placed  in  a  suitable  vessel,  the  acid  is  removed  automatic- 
ally. (6)  Application  of  Ostwald's  thermo-regulator  in  artificial 
digestion.  This  thermo-regulator  has  been  found  very  useful  in 
digestion  experiments  with  pepsin-hydrochloric  acid  at  38 — 40° 
(Stutzer's  method),  and  may  be  recommended.  L.  de  K. 

Microchemical  Studies.  IV.  Refractive  Indices  of 
Crystalline  Chemically  Individual  Substances  by  the* 
Immersion  Method  as  an  Aid  in  Practical  Analysis.  A. 
BoLLAND  {Monatsh.,  1910,  31,  387 — 419.  Compare  Abstr.,  1908, 
ii,  1080). — Tables  are  given  of  the  refractive  indices,  determined  by 
the  immersion  method,  of  a  very  large  number  of  inorganic  and  of 
organic  crystalline  substances. 

The  inorganic  substances  are  derivatives  of  nearly  all  the  elements 
in  the  periodic  table,  whilst  the  organic  compounds  comprise  hydro- 
carbons, iodine  derivatives,  alcohols,  acids,  aldehydes,  ketones,  and 
amides  of  the  aliphatic  series,  and  hydrocarbons,  nitro-compound.--, 
amines,  phenols,  alcohols,  acids,  aldehydes,  and  ketones  of  the  aromatic 
series,  and  terpenes,  glucosides,  dyes,  alkaloids,  and  various  heterocyclic 
bases.  C.  S. 

Estimation  of  Bromine  in  Monobromocamphor.  Andkb  and 
Leulier  (/.  Pharm.  Ghim.,  1910,  [vii],  2,  64 — 66). — The  process  is 
based  on  a  reaction  first  noticed  by  Schiff,  that  monobromo-camphor 
dissolved  in  toluene  yields  sodium  bromide  on  addition  of  metallic 
sodium. 

0"5  Gram  of  the  sample  is  placed  in  a  125  c.c.  flask,  10  c.c.  of 
toluene  and  1  gram  of  metallic  sodium  are  added,  and  the  mixture 
is  boiled  for  an  hour,  the  flask  being  attached  to  an  upright  condenser. 
"When  cold,  30  c.c.  of  water  are  added  to  dissolve  the  excess  of 
sodium,  and,  after  acidifying  strongly  with'  nitric  acid,  25  c.c.  of 
iV/10-silver  nitrate  are  added,  which  precipitates  the  bromine  as  silver 
bromide.  The  excess  of  silver  is  then  titrated  by  Volhard's  method. 
The  toluene  does  not  cause  any  inconvenience.  L.  de  K. 

Method  for  the  Estimation  of  Sodium  Iodide  in  Animal 
Tissues.  Paul  J.  Hanzlik  (/.  Biol.  Chem.,  1910,  7,  459—464).— 
The  tissue  is  finely  divided,  mixed  with  3 — 5  c.c.  of  40%  sodium 
hydroxide  solution,  dried  at  100°,  and  then  charred  over  a  small 
flame.  The  residue  is  then  oxidised  by  fusion  with  a  mixture  of 
equal  parts  of  sodium  nitrate  and  carbonate,  which  is  added  gradually. 
The  mixture  must  not  become  red  hot,  as  iodine  is  then  lost.  The 
white  residue  is  extracted  with  water,  the  fitrate  made  up  to  a  known 
volume,  and  an  aliquot  part  (50  c.c.)  taken  for  titration. 

The  50  c.c.  are  agitated  in  a  separating  funnel  with  10 — 15  c.c. 
of  concentrated  sulphuric  acid ;  a  small  amount  of  sodium  nitrite 
is  added  to  complete  the  liberation  of  the  iodine,  which  is  extracted 
by  shaking  the  liquid  several  times  with  chloroform  (10  c.c).  The 
chloroform  solution  is  shaken  with  water  until  free  from  acid,  and  is 
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then    titrated    with   xV/lO-sodium   thiosulphate  solution.      In   control 
experiments,  97  "8%  of  the  iodide  added  was  found  by  titration. 

J.  J.  S. 

Evaluation  of  Ammonium  Hydrogen  Fluoride.  Ernst 
Deussen  {Zeitsch.  angew.  Chem.,  1910,  23,  1257 — 1258). — Commercial 
acid  ammonium  fluoride  is  often  composed  of  the  normal  salt,  and 
should,  therefore,  be  tested.  The  pure  -acid  salt,  however,  loses  some 
hydrogen  fluoride  ou  keeping. 

0*05 — 0"08  Gram  of  the  sample  is  placed  in  a  20  c.c.  platinum 
dish,  a  few  drops  of  water  are  added,  and  then  about  9  c.c.  of  standard 
barium  hydroxide.  After  remaining  overnight,  the  dish  being 
covered  with  a  watch-glass  and  placed  under  a  bell-jar,  it  is  placed 
on  the  water-bath  and  heated  for  four  to  five  hours.  The  liquid 
is  then  transferred  to  a  beaker,  the  dish  is  slightly  rinsed,  and  the 
solution  is  boiled  until  every  trace  of  ammonia  is  expelled.  The  dish 
is  now  rinsed  with  a  definite  amount  of  iV^-hydrochloric  acid  and  then 
with  water,  the  liquids  being  added  to  the  contents  of  the  beaker. 
After  heating  for  some  time,  adding  more  acid  if  required,  the  excess 
of  acid  is  titrated  with  standard  barium  hydroxide,  with  phenol- 
phthalein  as  indicator.     The  result  equals  total  fluorine.       L.  de  K. 

Estimation  of  Dissolved  Oxygen  in  Waters.  Willem  P. 
JoKissEN  {Zeitsch.  anal.  C'hem.,  1910,  49,  424 — 427). — Romyn  (Abstr., 
1896,  ii,  579)  devised  a  process  which  was  briefly  as  follows.  To 
the  water  collected  in  a  special  pipette  is  added  sodium  potassium 
tartrate,  a  solution  of  manganous  chloride,  and  potassium  iodide, 
aqueous  sodium  hydroxide  is  added,  and,  after  some  time,  the  solution 
is  acidified,  and  the  iodine  liberated,  representing  the  oxygen,  is 
titrated. 

The  author  states  that,  although  this  process  gives  trustworthy 
results  with  soft  drinking  waters,  it  fails  with  sea-water  or  other 
brackish  waters,  the  results  being  far  below  the  actual  amount 
present.  L.  de  K. 

New  Apparatus  for  the  Estimation  of  Sulphur  and  Arsenic. 
A.  Kleine  (C7ie7«.  iTeif.,  1910,  34,  636 — 637).— Several  modifications 
of  the  apparatus  are  described,  for  the  estimation  of  sulphur  in 
mild  steel,  dilute  hydrochloric  acid  is  used,  and  the  gases  evolved  pass 
through  a  condenser  with  an  internal  glass  spiral.  For  cast-iron  and 
steels  high  in  carbon,  concentrated  hydrochloric  acid  is  used,  and  the 
gasfs  pass  through  a  spiral  washing  vessel  placed  inside  the  condenser. 
A  simplified  form  is  described  for  technical  use. 

A  distillation  flask  which  dispenses  with  the  usual  ground-in  funnel 
is  described  for  the  estimation  of  arsenic.  The  flask  and  funnel  are 
blown  in  one  piece,  the  funnel  being  closed  by  a  rod. 

C.  H.  D. 

Estimation  of  Combustible  Sulphur  in  Graphite.  J.  Cibulka 
{C/uim.  Zeit.,  1910,  34,  757).— 05  Gram  of  the  sample  is  weighed  in 
a  platinum   boat,  which    is   then  placed   in  a  combustion    tube  and 
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heated  to  redness  in  a  slow  current  of  dry  oxygen.  The  products  of 
the  combustion  are  absorbed  in  a  10-bulb  apparatus  containing  20  c.c. 
of  water  and  20  c.c.  of  3%  hydrogen  peroxide.  The  sulphuric  acid 
formed  is  afterwards  titrated  with  iVyiO-sodium  hydroxide,  using 
methyl-orange  aS  indicator.  Any  acidity  present  in  the  hydrogen 
peroxide  must  be  allowed  for.  L.  de  K. 

Detection  of  Small  Quantities  of  Sulphur  in  Inorganic  and 
Organic  Compounds.  Ernst  Deussen  {Zeitsch.  angew.  Chem.,  1910, 
23,  1258 — 1260). — The  substance,  for  instance,  a  couple  of  barley 
grains,  is  powdered  and  mixed  with  0  1  gram  of  sodium  carbonate  and 
the  small  cuttings  or  scrapings  of  a  filter  9  cm.  in  diameter.  A  few 
c.c.  of  water  are  added,  and  the  mass  evaporated  over  a  spirit  flame. 
When  dry,  the  residue  is  well  rubbed  by  means  of  a  pestle  with 
another  02  gram  of  sodium  carbonate.  The  mass  is  now  introduced 
into  a  5  cm.  long  filter  paper  cartridge,  which  is  then  wound  round 
three  or  four  times  with  a  platinum  wire  attached  to  a  glass  rod.  The 
cartridge  is  then  heated  for  six  to  ten  minutes  in  the  inner  flame  of 
the  blowpipe,  the  source  of  heat  being  Kahlbaum's  "molecular  "  benzene, 
which  is  absolutely  free  from  sulphur.  The  fused  mass  is  then 
dissolved  in  water  and  the  filtrate  tested  for  sulphide  by  means  of 
alkaline  lead  acetate  (10  drops  iV^-lead  solution,  70  c.c.  water,  20  c.c. 
-LV-sodium  hydroxide)  ;  O'Ol  mg.  of  SO^  may  be  detected  by  the 
process ;  it  is  obvious  that  a  blank  experiment  should  be  made  to 
ascertain  the  purity  of  the  materials  used.  If  fluorides  are  also 
present,  the  process  is  as  follows.  The  soda-mixture  (about  0*2  gram) 
is  treated  with  a  few  drops  of  water  and  absorbed  in  filter  paper,  which 
is  then  dried  on  the  water  bath.  The  paper  is  then  cut  up  and  placed 
in  a  2 — 3  cm.  long  paper  cartridge,  which  is  then  wound  round  with 
platinum  wire  attached  to  a  glass  rod.  After  first  charring  the 
cartridge  over  a  spirit-lamp,  the  cinder  is  heated  in  the  inner  flame  of 
the  blow-pipe  burner  for  about  ten  minutes,  when  the  usual  lead  test 
is  applied. 

The  author  criticises  Ehrenfeld's  and  Indra's  process  for  the 
detection  of  sulphuric  acid  in  presence  of  fluorides  (Abstr.,  1909, 
ii,  438)  adversely,  as  zinc  dust  always  contains  sulphur,  and,  therefore, 
cannot  be  used  for  reduction  purposes.  Kahlbaum's  zinc  powder, 
however,  is  free  from  sulphur.       «  L.  de  K. 

Volumetric  Estimation  of  Combined  Sulphuric  Acid  by  the 
Barium  Chromate  Method.  Heinrich  JtoEMER  {Zeitsch.  anal. 
Chem.,  1910,  49,  490 — 492). — A  slight  modification  of  the  barium 
chromate  process  suitable  for  the  estimation  of  sulphates  in  com- 
mercially pure  samples  of  potassium  chloride.  Fifty  grams  of  the  salt  are 
dissolved  in  150  c.c.  of  hot  water,  and  4  c.c.  of  hydrochloric  acid 
and  10  c.c,  (or  more)  of  iV72-barium  chloride  are  added.  When  cold, 
a  corresponding  amount  of  potassium  dichromate  solution  is  added,  and 
a  sufficiency  of  ammonia  to  precipitate  the  barium  chromate.  The 
chromate  remaining  in  the  liquid,  which  represents  the  sulphate, 
is  then  titrated  either  by  the  ferrous  sulphate  process  or  the  iodometric 
method. 
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The  process  can,  of  course,  be  used  in  the  analysis  of  watei-s,  etc. 
For  large  quantities  of  sulphates,  Wildenstein's  chi  ornate  process  (ibid., 
1862,  i,  323)  is  recommended.  L.  de  K. 

Kjeldahl  Estimations  of  Nitrogen.  Edward  F.  Harrison  and 
Percy  A.  W.  Self  {Pharm.  J.,  1910,  [iv],  31,  4).— In  order  to  avoid 
fixed  alkali  being  carried  over  into  the  ammoniacal  distillate,  the 
authors  operate  as  follows  : 

The  acid  liquid  (25  c.c.  of  sulphuric  acid  are  used  for  the  Kjeldahl 
digestion)  is  diluted  and  transferred  to  a  long-necked,  1-litre  balloon 
flask  containing  two  or  three  pieces  of  granulated  zinc  ;  this  is  closed 
with  a  rubber  cork  carrying  a  tapped  funnel  and  a  drip-head  of  about 
80  c.c.  capacity,  the  latter  being  connected  to  a  block-tin  tube  passing 
through  a  Liebig's  condenser,  and  the  other  end  of  which  dips  into  a 
measured  quantity  of  standard  acid.  A  sufficiency  of  aqueous  sodium 
hydroxide  and  then  more  water  are  introduced  into  the  flisk  until  the 
total  volume  is  about  700  c.c,  and  when  distillation  commences  the 
distance  from  the  top  of  the  liquid  to  the  bottom  of  the  drip-head 
should  be  eight  inches,  and  from  the  bottom  of  the  drip-head  to  the 
bend  where  it  enters  the  condenser  also  eight  inches.  The  distillation 
is  now  carried  on  vigorously  for  forty-five  minutes  ;  on  heating  further, 
more  and  more  alkali  is  carrie  I  over. 

It  is  as  well  to  make  a  blank  experiment  and  to  apply  the  slight 
correction  indicated.  L.  de  K. 

Estimation  of  Total  Nitrogen  by  means  of  Formaldehyde 
Titration.  L.  de  Jager  {Zdlsch.  physiol.  Chem.,  1910,  67,  1 — 7). — • 
The  following  method  is  recommended  for  estimating  the  total  nitrogen 
in  urine.  Phosphates  are  first  removed  by  precipitating  as  ferric 
phosphate  in  the  presence  of  acetic  acid,  the  excess  of  iron  is  removed 
as  basic  ferric  acetate,  and  a  portion  of  the  filtrate  is  heated  with 
sulphuric  acid,  potassium  sulphate,  and  copper  sulphate  in  a  Kjeldahl 
flask.  The  copper  is  subsequently  removed  as  sulphide  by  the  addition 
of  sodium  sulphide,  and  the  excess  of  hydrogen  sulphide  boiled  off. 
The  filtrate  is  then  neutralised  with  sodium  hydroxide,  using  three  drops 
of  phenolphthalein  as  indicator,  and  the  ammonium  .salts  thea 
estimated  by  Soren.sen's  "  formaldehyde  titration  "  method  (Abstr., 
1908,  i,  115;  ii,  234). 

Good  results  cannot  be  obtained  by  rendering  the  acid  solution 
neutral  to  litmus  before  adding  the  formaldehyde  solution. 

J.  J.  S. 

Method  for  Estimating  Amino  nitrogen,  and  its  Applica- 
tions. Donald  D.  VAN  Slyke  {Proc.  Amer.  Soc.  Biol.  Chem.,  1909; 
J.  Biol.  Chem.,  1910,  7,  xxxiv-xxxvi). — An  amine  or  amino-acid 
reactH  with  nitrous  acid,  liberating  free  nitrogen  ;  in  the  method 
described,  this  nitrogen  is  liberated  in  an  atmosphere  of  pure  nitric 
oxide,  which  is  afterwards  absorbed  by  alkaline  permanganate  and  the 
pure  nitrogen  then  mea.vured  in  a  gas-burette.  Gcod  results  have 
been  obtained  with  alanine,  valine,  leucine,  glycine,  a^partic  acid, 
glutamic  acid,  phenylalanine,  .serine,  oxyproline,  tyrosine,  arginine, 
bistidine,  tryptophan,  leucylleucine,  leucylglycine,  cytosine,  guanine, 
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and  lysine  (2  mols.  N).  Proline  and  glycine  anhydride,  which  contain 
imino-nitrogen,  do  not  react,  Guanidine  and  creatine  do  not  react,  nor 
does  the  amide-nitrogen  of  asparagine. 

The  method  can  be  used  for  identifying  amino-acids,  for  determining 
the  degree  of  completeness  of  hydrolysis  of  proteins,  and  for  accurate 
determination  of  the  proline  obtained  by  the  ester  method.  In  the 
mixture  of  esters  boiling  below  100°,  the  total  N  is  determined,  and  also 
the  amino-N ;  the  difference  gives  the  nitrogen  present  as  proline. 
Histidine  and  arginine  can  be  identified  without  isolation,  and  the 
amino-nitrogen  present  in  urine  can  be  determined  after  destruction  of 
the  ammonia  and  m-ea.  J.  J.  S. 

Estimation  of  Nitrates.  Clarens  {J.  Pharm.  Chim.,  1910,  [vii], 
1,  589—593). — The  process  depends  on  the  reduction  of  nitric  acid  by 
mercury  or  copper  powder  in  the  cold  and  the  measurement  of  the  nitric 
oxide  produced. 

The  ureometer  already  described  (Abstr.,  1909,  ii,  826)  is  used  for 
the  estimation.  The  pipette  of  the  instrument  is  first  filled  with  the 
solution  to  be  investigated.  In  the  reaction  flask  is  placed  sulphuric 
acid  diluted  with  half  its  volume  of  water  and  copper  powder  in  excess. 
The  flask  is  then  closed  and  placed  in  a  water-bath  kept  at  atmospheric 
pressure.  The  air  in  the  flask  is  replaced  by  hydrogen  by  connecting 
the  third  tube  in  the  stopper  to  a  hydrogen  apparatus,  and  finally  the 
third  tube  is  connected  to  the  pipette  containing  the  nitrate  solution, 
the  pressure  in  the  flask  being  at  the  same  time  made  equal  to  that  of 
the  atmosphere  by  adjusting  the  manometer.  The  nitrate  solution  is 
now  run  into  the  flask,  the  latter  being  slightly  shaken  to  facilitate  the 
reaction,  which  is  over  in  a  few  seconds.  The  volume  of  gas  produced 
is  determined  by  the  change  in  pressure  in  the  manometer.  The 
apparatus  is  first  calibrated  by  making  a  determination  with  a  nitrate 
solution  of  known  strength. 

For  an  apparatus  of  130  c.c.  capacity  and  a  pipette  holding  4  c.c,  it 
is  convenient  to  use  nitrate  solutions  containing  2  to  4%  of  nitrates. 

T.  A.  H. 

Pozzi-Escot's  and  Devarda'e  Methods  for  the  Estimation 
of  Nitrates.  Edward  Cahen  {Analyst,  1910,  35,  307 — 308). ~ 
Pozzi-Escot's  method  for  the  reduction  of  nitric  nitrogen  to  ammonia 
(use  of  aluminium-mercury  couple  :  this  vol.,  ii,  155)  is  untrustworthy, 
but,  with  a  slight  modification,  Devarda's  aluminium  process  gives 
good  results. 

The  solution  of  the  nitrate  is  treated  in  a  Jena  distilling  flask  with 
2  to  3  grams  of  an  alloy  composed  of  45  parts  of  aluminium,  5  parts 
of  zinc,  and  50  parts  of  copper.  Fifty  c.c.  of  strong  aqueous  sodium 
hydroxide  are  added,  and  the  flask  is  at  once  connected  to  the  Kjeldahl 
distilling  apparatus.  After  thirty  minutes,  when  the  reduction  is 
complete,  the  contents  are  heated  to  boiling,  and  the  ammonia  is 
distilled  in  a  current  of  steam  and  absorbed  in  standard  acid  as  usual. 
Methyl-red  is  recommended  as  a  suitable  indicator.  L.  de  K. 

Estimation  of  Phosphoric  Acid  by  means  of  Standard 
Silver  Nitrate.  John  M.  Wilkie  (/.  Soc.  Chem.  Ind.,  1910,  29, 
794 — 796). — A  slight  modification  of  HoUeman's  silver  process.     The 


ANALYTICAL  CHEMISTRY.  ii.  753 

phosphoric  acid  solution  is  rendered  slightly  alkaline  with  sodium 
hydroxide,  using  phenol phthalein  as  indicator,  and  the  pink  colour  is 
then  discharged  with  dilute  nitric  acid.  A  sufficient  amount  of  iV/lO- 
silver  nitrate  is  added,  and  then  10  c.c.  of  iV710-sodium  acetate,  and  the 
pink  colour  is  restored  by  cautiously  adding  iV710-sodium  hydroxide; 
the  final  adjustment  is  then  made  with  iV/10-sulphuric  acid.  After 
diluting  the  whole  to  150  c.c.  and  thoroughly  shaking,  the  silver 
phosphate  is  removed  by  filtration,  and  in  100  c.c.  of  the  filtrate  the 
excess  of  silver  is  estimated  by  Volhard's  thiocyanate  process. 

The  process  works  well  for  calcium  phosphates,  but  not  with 
phosphates  containing  iron  or  aluminium.  L.  de  K. 

Analysis  of  Commercial  Phosphates.  John  M.  Wilkie  {J.  Soc. 
CJiem.  hid.,  1910,  29,  796— 799).— 6-206  Grams  of  the  phosphate  are 
dissolved  in  nitric  acid  and  diluted  to  500  c.c.  Ten  c.c.  (0'124:1  gram) 
are  transferred  to  a  dish  and  evaporated  nearly  to  dryness  oa  the 
water-bath  with  addition  of  5  c.c.  of  iV-sulphuric  acid.  When  the 
nitric  acid  has  been  expelled,  a  little  water  is  added,  and  the  whole 
again  evaporated ;  the  contents  are  transferred  to  a  Jena  flask  by  means 
of  water,  and  24  c.c.  of  iV/lO-silver  nitrate  are  added.  The  liquid  is 
then  titrated  with /Y/lO-barium  hydroxide,  using  phenolphthaleiu  as 
indicator.  After  adding  30  c.c.  of  ^V/5-sodium  acetate,  10  c.c.  of  the 
solution  are  transferred  to  a  150  c.c.  flask,  and  a  little  water,  also 
a  few  drops  of  phenolphthalein,  are  added.  Sodium  hydroxide  solution 
is  added  until  a  permanent  precipitate  is  formed,  which  is  then  redis- 
solved  by  addition  of  a  few  drops  of  dilute  nitric  acid ;  on  adding 
25  c.c.  of  iV^lO-silver  nitrate,  the  liquid  should  l"emain  clear.  Ten  c.c. 
of  .y/lO-sodium  acetate  are  now  added,  and  then  iV/lO-sodium 
hydroxide  until  a  permanent  pink  colour  is  just  developed ;  2  c.c.  of 
iV/IO-sulphuric  acid  are  added,  and  the  whole  is  diluted  to  150  c.c. 
After  thorough  mixing  and  filtering,  the  excess  of  silver  is  estimated 
in  100  c.c.  of  the  filtrate  by  Volhard's  method. 

If  6  c.c.  of  iV/lO-barium  hydroxide  have  been  used  in  the  first  titration 
(allowing  for  the  sulphuric  acid  added),  and  S  c.c.  of  silver  nitrate  in  the 
second,  then : 

%CaO  =  (^-6)  0-002805  X  100/0-12412  =  (^-6)  2-26. 
o/;P20^  =  ^x  0-002367  X  100/0-12412  =  ^x1-907. 

If  h  is  less  than  SjZ,  the  only  constituents  are  the  di-  and  tri- 
phosphates, and  these  may  be  expressed  as  : 

%  of  CaHP02  =  6  X  0-1361  x  100/0-12412  =  6  x  10-966. 

%of  Ca3P.p8  =  (,V-  36)  0-00517  x  100/0-12412  =  (A'- 36)  100/24. 

In  this  process  any  chlorides  va\i^\,  either  be  expelled  or  otherwise 
allowed  for,  atul  such  substances  as  bone-meal  should  be  ignited 
previously  to  solution.  L.  DE  K. 

New  Calcium  Chloride  U-Tube.  Richard  Mt)LLBR  {CJiem. 
Zeit.,  1910,  34,  649). — In  order  to  lessen  the  liability  to  breakage, 
the  two  arms  of  the  U-tube  are  bent  so  as  to  be  in  contact  at  the 
stoppered  ends.  C.  H.  1). 

Decomposition  of  Carbonates  by  Heating  with  Sodium 
Metaphosphate.  \Vif.hel,m  Bottgkr  {Zeitsch.  anal.  Ch«m.,  1910, 
49,  4tt7 — 489). — Sodium   metaphoHphate,  prepared  by  fusing  sodium- 
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dihydrogen  phosphate  at  a  faint  red  heat  until  the  weight  is  constant, 
is  recommended  instead  of  borax  glass  in  the  analysis  of  carbonates 
(estimation  of  carbon  dioxide).  Porcelain  crucibles  are  not  suitable 
for  this  process.  L.  de  K. 

Electroanalysis.  Frederic  S.  Kipping,  Frederick  M.  Perkin, 
George  T.  Beilby,  Thomas  M.  Lowry,  William  J.  Popk,  and  Henry 
J.  S.  Sand  {Brit.  Assoc.  Report,  1909,  144 — 145). — This  report  deals 
•with  the  estimation  of  mercury  by  electro-deposition  on  gold,  silver, 
platinum,  and  mercury  cathodes.  It  is  found  that  satisfactory 
results  are  only  obtained  when  a  mercuiy  cathode  is  employed ;  with 
the  other  metals  the  i-esults  are  almost  invariably  too  high. 

E.  H. 

Analysis  of  Copper-Manganese  Alloys.  Direct  Titration  of 
Iron  and  Manganese  Present  in  the  Same  Solution.  E. 
Azzarello  {Atti  R.  Accad.  Lincei,  1910,  [v],  19,  i,  552 — 555). — The 
following  method  has  proved  to  be  rapid  and  accurate  for  the  analysis 
of  alloys  containing  about  95%  copper,  4-5%  manganese,  and  smaller 
quantities  of  iron  and  lead.  The  alloy  is  dissolved  in  nitric  acid, 
and  the  latter  is  then  driven  off  by  heating  with  sulphuric  acid, 
and  in  the  acid  solution,  previously  warmed  to  60°,  the  copper  is 
estimated  by  electrolysis  with  a  current  of  0*3 — 0*27  ampere  per 
sq.  dcm.  at  1'7 — 2*5  volts.  The  solution  is  treated  with  small 
quantities  of  3%  hydrogen  peroxide  to  dissolve  any  precipitate  of 
oxides  of  iron  and  manganese,  and  to  destroy  any  permanganic  acid 
which  may  have  been  formed.  The  excess  of  hydrogen  peroxide  is 
removed  by  the  addition  of  the  requisite  quantity  of  iV/100-per- 
manganate,  and  the  liquid  is  reduced  with  zinc  and  titrated  with 
permanganate.  When  the  iron  has  been  estimated  in  this  way,  the 
greater  part  of  the  acid  is  neutralised  with  sodium  hydroxide,  a  slight 
excess  of  zinc  oxide  is  added,  and  the  manganese  in  the  solution  is 
then  titrated  with  iV/10-permanganate,  allowance  being  made  in  the 
calculation  for  the  manganese  which  has  been  added  in  the  previous 
titrations.  R.  V.  S. 

Volumetric  Estimation  of  Manganese.  Z.  Karaoglanoff 
{Zeitsch.  anal.  Chem.,  1910,  49,  419 — 424). — A  modification  of 
Yolhard's  method  (hot  titration  of  manganous  sulphate  with  per- 
manganate in  presence  of  zinc  sulphate)  which  does  not  work  well  in 
presence  of  iron,  and  has  also  other  drawbacks.  If,  however,  instead 
of  the  sulphate,  the  nitrate  is  taken,  and  about  twice  or  thrice  the 
weight  of  ferric  nitrate  is  added,  the  titration  gives  good  results. 
In<itead  of  ferric  nitrate,  silver  nitrate  may  be  used  with  advantage  for 
rapid  work. 

Very  unfavourable  results  are  obtained  by  using  free  nitric  acid  or 
zinc,  aluminium,  or  barium  nitrates,  or  by  simply  titrating  the  man- 
ganous nitrate  without  an  additional  salt.  L.  dk  K. 

Rapid  Method  for  the  Detection  and  Colorimetric  Estima- 
tion of  Small  Quantities  of  Vanadium  in  Steel.  Paul  Slawik 
{Chem.  Zeit.,  1910,  3^,  648). — For  the  detection  of  vanadium  in  ste«l» 
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• 
025  gram  of  turnings  is  dissolve!  in  4  c.c.  of  nitric  acid,  D  r20,  and 
warmed  ;  03  gram  of  solid  ammonium  persulphate  is  then  added,  and, 
after  heating  until  the  evolution  of  gas  ceases,  the  tube  is  cooled.  On 
the  addition  of  3  to  4  c.c.  of  phosphoric  acid,  D  1'30,  the  yellow  colour 
of  the  iron  disappears,  and  the  solution  is  pale  pink.  After  stirring, 
3  to  4  c.c.  of  hydrogen  peroxide  are  run  in  down  the  side  of  the  tube 
from  a  pipette.  A  reddish-brown  ring  is  formed,  even  by  0'01%  of 
vanadium.  The  method  becomes  a  quantitative  one  for  steels  contain- 
ing less  than  0*5%  of  vanadium,  a  steel  of- known  content  of  vanadium 
being  used  as  a  colorimetric  standard,  or  a  steel  free  from  vanadium, 
together  with  a  dilute  titrated  solution  of  vanadium,  may  be  em- 
ployed. 

For  the  exact  estimation  of  vanadium  in  steel,  20  grams  of  turnings 
are  dissolved  in  60  c.c.  of  sulphuric  acid,  D  1"20,  and  200  c.c.  of  water, 
and  the  solution  nearly  neutralised  while  hot  with  zinc  oxide,  the 
neutralisation  being  completed  by  adding  zinc  oxide,  freshly  precipi- 
tated with  ammonia,  until  a  slight  turbidity  remains.  After  boiling 
for  fifteen  minutes  in  a  covered  beaker,  the  precipitate,  containing  the 
vanadium  and  a  little  iron,  is  collected,  washed  with  hot  water,  dried, 
and  ignited.  It  is  then  fused  with  sodium  hydroxide  and  potassium 
nitrate,  dissolved,  and  filtered.  The  vanadium  is  best  estimated  in 
the  filtrate  by  precipitating  with  manganous  chloride,  dissolving  the 
precipitate  in  hydrochloric  acid,  heating  with  sulphuric  acid,  and 
titrating  with  potassium  permanganate.  C.  H.  D. 

Separation  of  Bismuth  from  Lead  and  the  Analysis  of 
Bismuth-Lead  Alloys.  Harrv  F.  Y.  Little  and  Edward  Cahen 
{Analyst,  1910,  35,  301 — 306). — The  process  recommended  by  Benkert 
and  Smith  (double  precipitation  as  bismuth  formate  :  Abstr.,  1897,  ii, 
435)  is  found  to  give  good  results.  When  applying  this  to  commercial 
alloys,  the  authors  operate  as  follows  : 

0'5 — 0'7  Gram  of  the  sample  is  dit-solved  in  a  little  nitric  acid  diluted 
with  water,  &nd  any  precipitate  is  collected,  washed  with  hot  dilute 
nitric  acid  (1  :  2),  and  then  with  water.  It  is  then  rinsed  into  a 
beaker  with  a  little  water,  and  heated  for  a  few  minutes  with  25  c.c. 
of  ammonium  hydrosulphide.  The  solution  is  then  filtered  through 
the  same  filter,  and  the  insoluble  sulphides,  after  being  washed,  are 
dissolved  in  a  little  nitric  acid,  and  the  solution  added  to  the  main 
filtrate.  This  is  then  evaporated  to  a  small  bulk  to  expel  most  of  the 
nitric  acid,  and,  after  neutralising  as  far  as  possible  with  solution  of 
sodium  carbonate,  the  bismuth  is  removed  by  boiling  with  sodium 
formate  ;  to  completely  free  the  precipitate  from  lead,  a  second  treat- 
ment with  sodium  formate  is  necessary.  The  bismuth  is  finally 
weighed  as  phosphate  according  to  Stahler's  method  (Abstr.,  1907, 
ii,  655). 

In  the  filtrate  from  the  bismuth,  the  lead  is  estimated  in  the  usual 
way  as  sulphate ;  the  filtrate  contains  any  cadmium  which  may  then 
be  precipitated  as  carbonate,  and  weighed  as  oxide,  or  it  may  be 
deposited  electrolytically  in  presence  of  potassium  cyanide.  The  tin 
may  be  deposited  electrolytically  from  its  ammonium  sulphide  solution, 
or  else  convertt^d  as  usual  into  oxide.  L,  db  K. 
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Estimation  and  Separation  of  Palladium.  Alexander  Gutbier 
and  Ferdinand  Falco  {Zeitsch.  anal.  Chem.,  1910,  49,  492—493). — 
A  correction  of  some  statements  in  the  authors'  paper  on  this  subject 
(this  vol.,  ii,  469).  L.  de  K. 

Method  for  the  Complete  Extraction  of  Chloroform  Vapour 
from  Air  and  for  its  Estimation.  Maurice  Nicloux  {Bull.  Soc. 
chim.,  1910,  [iv],  7,  561 — 567). — The  air  containing  chloroform  vapour  is 
drawn  by  means  of  an  aspirator  up  a  glass-tube  1  metre  long  and  30  mm. 
wide,  filled  with  glass  balls,  3 — 5  mm.  in  diameter.  Alcohol  is  allowed 
to  run  slowly  down  this  tube,  and  in  this  the  chloroform  vapour  dis- 
solves, and  the  solution  is  collected  in  a  bottle  at  the  base  of  the  tube. 
A  wash-bottle  containing  alcohol  may  be  inserted  before  the  extraction 
tube,  so  that  the  rate  at  which  the  air  is  drawn  through  may  be 
estimated  roughly.  Finally,  the  alcohol  in  the  wash-bottle  is  mixed 
with  that  in  the  receptacle,  and  the  whole  boiled  with  potassium 
hydroxide  in  a  reflux  apparatus,  and  the  potassium  chloride  formed 
by  the  decomposition  of  the  chloroform  estimated  by  Mohr's  method 
after  exact  neutralisation.  Air  containing  chloroform  may  be  passed 
through  this  apparatus  at  the  rate  of  80  to  100  litres  per  hour  without 
loss  of  chloroform.  The  apparatus  may  prove  useful  for  other 
quantitative  gas  absorption  work  (compare  Davis,  Abstr.,  1909,  ii, 
615).  T.  A.  H. 

Refractive  Indices  of  Water- Alcohol  Mixtures.  D.  Sidersky 
{Bull.  Assoc,  chim.  Sucr.  Dist.,  1910,  27,  1168— 1169).— The  refractive 
index  of  a  mixture  of  alcohol  and  water  increases  in  proportion  to  the 
alcohol-content,  the  increase  being  about  0*0005  per  degree  of  the 
Gay  Lussac  scale.  A  maximum  value  is  reached  at  a  concentration  of 
85 "69°  Gay  Lussac,  the  mixture  then  having  n^"'  1  "36587  ;  the  value 
then  diminishes  as  the  percentage  of  alcohol  increases,  absolute  alcohol 
having  nj/"'  1  "36229,  a  value  also  shown  by  a  mixture  reading  59"23°  Gay 
Lussac.  Solutions  containing  more  than  50%  of  alcohol  should,  there- 
fore, be  diluted  with  a  known  quantity  of  water  before  the  alcoholic 
strength  is  estimated  by  means  of  the  refractometer  (compare  Abstr., 
1907,  ii,  821).  W.  P.  S. 

New  Method  for  the  Estimation  of  Glycerol  in  Wines. 
CoNSTANTiN  Beys  {Conipt.  rend.,  1910,  151,  80—81). — Fifty  c.c.  of 
wine  (25  c.c.  if  the  density  is  less  than  5°  Beaume)  are  neutralised 
with  barium  hydroxide  and  concentrated,  below  70°,  to  a  syrup. 
Sand  is  added,  and  the  glycerol  extracted  with  40 — 50  c.c.  of  acetone 
on  a  water-bath  below  56°.  The  process  is  repeated  until  the  filtered 
liquid  amounts  to  at  least  200  c.c.  Two  aliquot  portions  are  evaporated 
without  boiling,  and  the  sugars  determined  in  one  by  Fehling's  solution. 
The  other  portion  is  dissolved  in  five  times  its  weight  of  water, and  treated 
with  solid  barium  hydroxide  (4/5th  of  the  weight  of  the  sugar).  Sand 
is  then  added,  and  the  mixture  extracted  four  times  with  25  c.c.  of 
acetone.  The  extract  is  evaporated  at  56°,  dried  at  60 — 65°,  and 
weighed.  If  the  wine  contains  less  than  5%  of  sugar,  the  first 
extraction  is  unnecessary.  W.  0.  W. 
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Potassium  Ferrocyanide  as  an  Indicator  in  the  Estimation 
of  Dextrose.  Ettore  Selvatici  [Bull.  Assoc,  chim.  Sucr.  Dist.,  1910, 
27,  1179 — 1184). — The  following  manner  of  employing  potassium 
ferrocyanide  as  an  indicator  of  the  end-point  of  the  titration  of 
Fehling's  solution  with  dextrose  solutions  is  recommended.  Ten  c.c. 
of  Fehling's  solution,  10  c.c.  of  water,  and  10  c.c.  of  a  1"5%  potas.'^ium 
ferrocyanide  solution  are  placed  in  a  test-tube  25  cm.  long  and  3  cm. 
in  diameter,  boiled,  and  the  dextrose  solution  is  run  in  from  a  burette, 
the  contents  of  the  tube  being  maintained  at  a  boiling  temperature 
during  the  whole  of  the  time  taken  for  the  titration.  When  all  the 
cupric  salt  has  been  reduced  by  the  added  sugar,  the  mixture  becomes 
quite  colourless.  W.  P.  S. 

Bang's  Method  of  Estimating  Sugar,  and  the  Preservability 
of  the  Reagents  Employed  in  Titration.  A.  C.  Andersen  {Biochem. 
Zeitsch.,  1910,  26,  157 — 164). — It  was  found  that  Bang's  hydroxylamine 
solution  can  be  kept  without  appreciable  change  for  prolonged  period.s 
if  protected  from  light,  whereas  the  copper  solution  undergoes  change 
when  kept  both  in  the  light  and  in  the  dark,  and  more  rapidly  in  the 
former  condition  than  in  the  latter.  S.  B.  S. 

Colorimetric  Method  of  Estimating  Small  Quantities  of 
Sugar  by  means  of  the  a-Naphthol  Test.  Robert  Frailong  {Bull. 
Assoc,  chim.  Sucr.  Dist.,  1910,  27,  1188— 1190).— The  author  recom- 
mends the  preparation  of  photographic  standards  for  use  in  comparison  ; 
for  this  purpose,  solutions  containing  known  quantities  of  sugar  are 
treated  with  the  reagent  and  sulphuric  acid,  definite  proportions  of 
each  being  employed  (2  c.c.  of  sulphuric  acid,  1  c.c.  of  the  .sugar 
solution,  and  4  drops  of  a  2-5%  a-naphthol  solution).  The  colontions 
produced  are  then  suitably  illuminated  and  photographed  on  an 
autochromatic  plate  (Lumiore).  The  coloration  obtained  with  any 
sugar  solution  under  examination  is  compared  with  these  photographic 
standards.  W.  P.  S. 

Estimation  of  the  Total  Soluble  Fatty  Acids  in  Fats, 
Albert  Bruno  (Ann.  Falsi/.,  1910,  3,  238— 239).— The  process 
described  is  a  continuation  of  the  method  usually  employed  for  the 
estimation  of  the  saponification  number  of  fats.  After  the  final 
titration,  the  addition  of  the  titration  acid  is  continued  until  a 
quantity,  exactly  equivalent  to  the  amount  of  alkali  used,  has  l)een 
added  to  the  polution.  Hot  water  is  then  added  to  the  mixture 
(which  should  be  contained  in  a  flask  graduated  at  151-8  c.c.  at  a 
temperature  of  50°)  until  the  volume  of  the  whole  measures  151-8  c.c. 
at  50°.  After  mixing,  the  liquid  is  cooled,  filtered,  and  the  soluble 
fatty  acids  are  titrated  in  an  aliquot  portion  of  the  filtrate. 

W.  P.  S. 

A  New  Method  for  Estimating  Fat  and  Fatty  Acids  in 
Faeces.  Otto  Koi.in  and  A.  H.  Wkntworth  {J.  Biol.  Chem.,  1910, 
7,  421 — 426). — The  dried  material  is  pulverised  and  extracted  with 
a  mixture  of  ether  and  hydrochloric  acid  for  twenty  hours ;  the  residue 
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of  the  extract  is  extracted  with  h'ght  petroleum,  and  the  residue 
of  this  extract  is  weighed  ;  this  gives  the  total  weight  of  neutral  fats 
and  fatty  acids.  It  is  dissolved  in  benzene,  a  few  drops  of  0*5% 
alcoholic  solution  of  phenolphthalein  added,  and  the  mixture  heated 
to  near  its  boiling  point.  It  is  then  titrated  with  a  standard  sodium 
ethoxide  solution  until  the  maximum  colour  of  the  indicator  is 
obtained  ;  this  gives  the  total  fatty  acid  (both  that  free  and  that 
present  in  the  form  of  soaps).  The  neutral  fat  is  obtained  by  sub- 
tracting the  value  of  the  second  estimation  from  the  first.  It  is  not 
regarded  as  possible  to  determine  the  free  fatty  acids  and  the  soaps 
.separately.  Increase  in  the  total  fats  of  the  faeces  is  mainly  due  to  in- 
crease of  the  fatty  acid,  and  this  is  mainly  stearic  acid.       W.  D.  H. 

A  Simple  Apparatus  for  Bromination.  Henrik  Bull  and 
Lelf  Saether  {Chem.  Zeit.,  1910,  34,  649). — The  apparatus  is  specially 
designed  for  the  preparation  of  the  bromides  of  unsaturated  fatty  acids. 
The  brominating  flask  is  placed  in  an  inclined  position,  and  is  provided 
with  a  glass  tubular  stirrer,  expanded  into  a  spoon  at  the  lower  end 
and  slightly  bent.  The  stirrer  is  fitted  with  a  pulley  and  is  mechani- 
cally driven,  and  the  bromine  is  allowed  to  fall  through  it  from  a 
capillary  tube,  so  that  1  c.c.  is  admitted  in  about  eight  minutes. 
Control  analyses  are  given  to  show  the  accuracy  of  the  estimation  of 
unsaturated  acids  by  means  of  it.  C.  H.  D. 

Estimation  of  Tartaric  Acid  in  Wine  Products.  Constantin 
Beys  {Bull.  Soc.  chim.,  1910,  [iv],  7,  697 — 699). — The  process  is  designed 
to  avoid  the  errors  of  Goldenberg  and  Geromont's  method  (Abstr., 
1898,  ii,  465,  545),  and  depends  on  the  decomposition  of  the  crude 
tartrate  with  hot  dilute  sulphuric  acid,  extraction  of  the  tartaric  acid 
by  means  of  a  mixture  of  alcohol  and  ether,  decomposition  of  any 
ethyl  tartrate  formed  by  ebullition  with  excess  of  potassium  hydr- 
oxide in  alcohol,  and  precipitation  of  the  tartaric  acid  as  potassium 
hydrogen  tartrate  by  the  addition  of  acetic  acid.  The  precipitated 
t  irtrate  is  finally  titrated  with  standard  alkali,  using  phenolphthalein 
as  indicator.  Precise  details  and  quantities  of  reagents  to  be  used  are 
given  in  the  original.  T.  A.  H. 

Conventional  Methods  for  the  Analysis  of  Materials 
[Tartrates]  Adopted  by  the  Seventh  International  Congnfess 
of  Applied  Chemistry.  P.  Carles  {Bull.  Soc.  chim.,  1910,  [iv],  7, 
586 — 688). — From  a  thoroughly  representative  sample  of  known 
weight  the  grosser  impurities  are  picked  out  and  weighed.  The 
rtsidue  is  broken  up  so  as  to  pass  through  a  0"5  mm.  sieve  and  then 
ground.  The  potassium  hydrogen  tartrate  is  determined  by  placing  2-35 
grams  in  400  c.c.  of  water  in  a  500  c.c.  flask,  boiling  for  five  minutes, 
cooling,  and  making  up  to  500  c.c.  The  flask  is  then  shaken,  and  the 
contents  filtered.  Of  the  filtrate,  250  c.c.  are  heated  to  boiling  in 
a  porcelain  dish  and  titrated,  using  iV^/4-potassium  hydroxide  with 
litmus  paper  as  indicator,  a  similar  determination  with  pure  potassium 
hydrogen  tartrate  being  made  at  the  same  time  as  a  control. 

For  the  estimation  of  "total  tartaric  acid,"   6  grams  of  material 
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containing  over  45%,  or  12  grams  of  poorer  material  are  thoroughly 
mixed  with  18  c.c.  of  hydrochloric  acid  (D  I'lO)  in  a  200  c.c.  beaker, 
macerated  during  ten  to  fifteen  minutes,  washed  into  a  measuring 
flask,  made  up  to  200  c.c,  and  100  c.c.  collected  in  a  dry,  conical 
flask,  after  filti*ation  through  dry  paper.  This  is  heated  to  boiling,  and 
10  c  c.  of  a  solution  of  potassium  carbonate  (D  1-49)  added  gradually. 
The  mixture  is  shaken,  slowly  heated,  and  finally  boiled  during  twenty 
minutes.  The  contents  are  then  cooled,  made  up  to  200  c.c,  filtered 
through  dry  p^per,  and  100  c.c.  of  the  filtrate  are  evaporated  to  15  c.c. 
in  a  porcelain  capsule.  To  this,  3"5  c.c  of  glacial  acetic  acid  are  added 
in  drops,  and  the  mixture  stirred  during  five  minute^.  After  ten 
minutes,  100  c.c.  of  alcohol  of  95°  are  added  with  continuous  agitation, 
and,  after  standing  ton  minutes,  the  precipitate  is  collected,  washed 
with  alcohol  until  the  latter  is  no  longer  acid,  and  the  filter  paper  and 
precipitate  transferred  to  a  porcelain  capsule  containing  200  to  300  c.c. 
of  water,  boiled,  and  then  titrated  with  374-  or  i\75 -potassium 
hydroxide  solution,  using  litmus  paper  as  indicator.  Deduction  must 
be  made  from  the  percentage  of  "total  acid"  found,  for  insoluble 
matter  not  reckoned  in  making  up  the  volume  of  the  solution  ;  the 
corrections  are  given  in  brackets  after  the  percentages  to  which  they 
correspond :  20  {0-8),  30  (0-7)  40  (0-6),  50  (0-25),  60  (0-15),  80  (0-10). 

T.  A.  H. 

Detection  of  Glycuronic  Acid  in  Urine.  Gufdo  Goldschmiedt 
{Zeitsch.  physiol.  Cltem.,  1910,  67,  194). — The  author's  test  for  glycuronic 
acid  (this  vol.,  ii,  555)  is  interfered  with  by  the  presence  of  nitrates, 
which  by  themselves  give  a  very  similar  colour.  Rohnaann  has 
described  nitrates  in  human  urine,  which  come  from  the  food,  but  they 
are  absent  from  the  urine  of  rabbits  and  dogs.  In  man,  a  nitrate- 
free  diet  can  easily  be  adopted  in  laboratory  and  clinical  work.  In  the 
pre.sent  research  no  nitrates  were  found  in  the  urine  of  man,  cat,  dog, 
or  rabbit.  W.  D.  H. 

Estimation  of  Hydrocyanic  Acid  in  the  Blood  and  Tissues 
After  Death.  Augustus  D.  Waller  {Proc.  physiol.  Soc,  1910, 
xlvii — xlix  ;  J.  Physiol.,  40). — The  method  is  colorimetric,  and  is  based 
on  the  method  of  Hlasiwetz  as  recently  applied  by  Guignard.  A 
colour  scale  is  prepared  by  mixing  dilute  hydrocyanic  acid  and  picrate 
nii.xture  in  various  concentrations,  and  the  estimation  is  made  by 
iiiaUhiug  the  colour  given  by  the  fluid  under  investigation,  or  of  its 
dititillate,  with  picrate  mixture,  with  that  of  the  colour  scale. 

W.  D.  H. 

Estimation  of  Benzoic  Acid  in  Foods.  Foeke  H.  van  der  Laan 
and  H.  Tydens  {Chevi.  Weekblad,  1910,7,  6t»3— 615).— Fifty  to  seventy 
c.c.  of  the  aqueous  alkaline  extract  are  acidified  with  dilute  sulphuric 
acid,  a  few  drops  of  alcohol  are  added,  and  tlie  benzoic  acid  is  extracted 
by  means  of  60  c.c.  of  benzene  in  a  suitable  extnuition  apparatus. 
After  five  hours,  the  benzene  is  wjished  twice  with  5  c.c.  of  cold  water 
to  lemove  other  acid  substances,  and  then  titrated  with  iV/lO-or  NjdO- 
alkali,  ufeiug  pheoolpbthalein  as  indicator.     After  adding  a  few  more 
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c.c.  of  alkali,  water  is  added,  and,  after  shaking,  the  alkaline  layer  is 
drawn  ofE,  The  solution  is  then  acidified  with  a  few  c.c.  of  dilute 
sulphuric  acid,  and  the  benzoic  acid  extracted  by  shaking  with  50  c.c. 
of  ether ;  the  ether  is  decanted  into  a  long,  narrow  beaker  containing 
5 — 10  c.c.  of  water,  and  allowed  to  evaporate,  when  crystals  of  the  acid 
will  become  visible  on  the  sides  of  the  beaker.  A  few  drops  of  the 
aqueous  liquid  are  then  tested  for  the  possible  presence  of  salicylic  acid 
by  means  of  a  drop  of  1%  ferric  chloride.  If  this  is  absent,  the  presence 
of  benzoic  acid  may  be  confirmed  by  warming  for  ten  minutes  with 
2  c.c.  of  0'5%  hydrogen  peroxide,  and,  after  cooling,  testing  with  ferric 
chloride,  which  will  then  give  the  characteristic  violet  colour.  If 
salicylic  acid  is  present,  the  process  is  modified  as  follows  : 

The  benzene  solution  is  titrated  for  the  joint  acids,  then  rendered 
alkaline,  and  the  aqueous  layer  is  separated  from  the  benzene. 

After  carefully  neutralising  with  iVyiO-sulphuric  acid,  the  solution 
is  made  up  to  100  c.c,  and  in  an  aliquot  part  the  salicylic  acid  is 
estimated  colorimetrically  by  means  of  ferric  chloride. 

If  by  way  of  a  check  it  is  desired  to  estimate  the  benzoic  acid  directly, 
it  may  be  isolated  in  a  pure  condition  by  acidifying  the  remainder  of 
the  liquid  and  shaking  with  ether.  On  evaporating  the  ether,  the 
residue  may  be  freed  from  salicylic  acid  by  warming  with  a  slight 
excess  of  alkaline  permanganate,  which  does  not  affect  the  benzoic 
acid.  After  removing  the  excess  of  permanganate  by  means  of 
sulphurous  acid,  the  benzoic  acid  may  be  recovered  from  the  acidified 
liquid  by  extraction  with  benzene,  and  then  be  again  titrated.  If 
"  saccharin "  is  also  present,  the  method  becomes  more  complicated, 
and  steam  distillation  must  be  resorted  to.  L.  de  K. 

Estimation  of  Salicylic  Acid  by  Distillation  of  its  Dilute 
Aqueous  Solutions.  Noel  C.  Cassal  (Chem.  News,  1910,  101, 
28y). — The  estimation  of  salicylic  acid  in  such  liquids  as  wine,  etc., 
by  extraction  with  a  solvent  is  often  vitiated  by  the  simultaneous 
extraction  of  other  substances ;  further,  when  an  attempt  is  made  to 
separate  the  salicylic  acid  by  distillation,  very  variable  results  are 
obtained,  owing  to  the  fact  that  many  organic  substances  have  an 
inhibitory  effect  on  the  distillation  of  the  acid.  The  author  therefore 
recommends  the  following  process,  which  is  a  combination  of  the 
extraction  and  distillation  methods.  The  salicylic  acid  is  first 
extracted  from  the  wine  by  means  of  chloroform,  and  the  chlorofoi-m 
solution  is  then  shaken  several  times  in  succession  with  dilute  alkali 
solution  in  order  to  obtain  the  salicylic  acid  in  aqueous  solution.  The 
alkaline  solution  is  acidified  with  phosphoric  acid  and  distilled,  the 
salicylic  acid  passing  over  into  the  distillate  being  estimated  colori- 
metrically. When  90  per  cent,  of  the  solution  is  distilled,  from  one- 
fifth  to  one-sixth  of  the  salicylic  acid  present  is  found  in  the  distillate ; 
the  quantity  found  is  therefore  multiplied  by  the  factor  5-5  to  obtain 
the  amount  present  originally.  W.  P.  S. 

Determination  of  Aldehydes  in  Distilled  Liquors.  Mariano 
VivENCio  DEL  EosARio  {PMUj/jmie  J.  Sci.,  1910,  6,  29 — 32). — The  pro- 
cess is  a  modification  of  Ripper's  method.     Twenty-five  c.c.  of  the  aide- 
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hyde  solution,  which  must  contain  about  0"5%  of  the  aldehyde,  are  mixed 
with  50  CO.  of  4%  potassium  hydrogen  sulphite  in  an  Erlenmeyer  flask, 
which  is  stoppered  and  set  aside  for  fifteen  minutes,  being  occasionally 
shaken.  Meanwhile,  50  c.c.  of  the  sulphite  solution  are  titrated  by 
iV710-iodine  and  starch  paste.  At  the  expiration  of  the  fifteen  minutes, 
the  mixture  is  also  titrated.  The  difference  between  the  two  titres  is 
a  measure  of  the  bisulphite  combined  with  the  aldehyde.  The 
amount  of  aldehyde  is  given  by  the  expression  wM/20,000,  where  M 
is  the  molecular  weight  of  the  aldehyde,  and  n  is  the  number  of  c.c.  of 
AyiO-iodine  used.  C.  S. 

Detection  of  Hexamethylenetetramine  in  Musts  and  Wines. 
Bonis  {Ann.  Falsi/.,  1910,  3,  250— 253).— The  test  described  by 
Voisenet  (this  vol.,  ii,  466)  was  found  to  be  quite  triistworthy  ;  as 
small  traces  of  formaldehyde  may  be  found  in  the  distillate  from  wine 
which  has  not  been  treated  with  hexamethylenetetramine  (these  traces 
being  formed  when  an  acid,  saccharine  liquid,  such  as  wine,  is  heated), 
it  is  doubtful  whether  there  is  any  practical  advantage  in  using  a  test 
as  sensitive  as  the  one  in  question  ;  erroneous  conclusions  may  be 
formed  should  a  mere  trace  of  formaldehyde  be  detected.  The  usual 
magenta-sulphurous  acid  reagent  is  sufficiently  sensitive  for  all  ordinary 
purposes,  and  the  coloration  it  yields  is  characteristic  of  formaldehyde 
if  the  test  be  applied  in  sulphuric  acid  solution.  W.  P.  S. 

The  Influence  of  Urea  on  the  Estimation  of  Amino-acids  by 
Formaldehyde.  L.  de  Jagek  {Zeitsch.  j^^tysiol.  Cheni-,  1910,  67, 
105 — 114). — The  explanation  given  by  Henriques  and  Sorensen  why 
the  formaldehyde  method  gives  too  low  results  in  mixtures  of  ammonia 
and  amino-acids  is  correct.  It  does  not,  however,  appear  necessary 
that  methyleneimine  should  be  first  present,  for  probably  ammonia  and 
ammonium  compounds  have  the  same  action.  Other  amino-compounds 
are  also  able  to  effect  an  exchange  of  NH.,  for  OH.  The  addition  of 
urea  inhibits  the  opposing  action  of  ammonia  compounds  and  amino- 
acids.  The  practical  outcome  is  that  in  urine,  the  method  gives  correct 
results.  W.  D.  H. 

Analysis  of  Ferrocyanides.  Harold  G.  Colman  {Analyst,  1910, 
35,  295— 301).— A  reply  to  Skirrow  (this  vol.,  ii,  361).  The  Feld 
uiagnesium  chloride  process  as  used  by  the  author  {ibid.,  1908,  33, 
261)  has  again  proved  to  be  very  satisfactory.  L.  dk  K. 

The  lodometric  Estimation  of  Potassium  Ferro-  and  Ferri- 
cyanide.  Werner  Mecklenburg  {Zeitsch.  anorg.  Chem.,  1910,  67, 
322 — 33S). — Potassium  ferricyanide  may  be  estimated  by  the  iodometric 
method,  according  to  the  equation  K3Fe(CN)g+ KI  =  K^Fe(CN)^-»-I, 
in  the  presence  of  a  zinc  salt.  The  salt  to  be  analysed  (Oo — 15  gram) 
is  dis.solved  in  500 — 750  c.c.  of  water,  and  10 — 15  c.c.  of  concentrated 
hydrochloric  acid  are  added.  The  addition  of  10—15  grams  of 
potassium  chloride  renders  the  precipitate  le.ss  colloidal.  After  adding 
10 — 20  c.c.  of  a  10%  solution  of  potassium  iodide  and  10  c.c.  of  a  X/l- 
solution  of  zinc  sulphate,  the  liquid  and  precipitate  are  allowed  to 
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remain  for  three  minutes  in  a  stoppered  flask,  starch  solution  is  then 
added,  and  nearly  a  sufficient  quantity  of  iV/10-sodium  thiosulphate. 
After  three  minutes  the  titration  is  completed.  The  results  are 
slightly  (0'1%)  too  low,  owing  to  adsorption  by  the  precipitate.  Similar 
results  are  obtained  in  acetic  acid  solution. 

Potassium  ferrocyanide  may  be  estimated  in  the  same  way  if 
previously  oxidised.  The  solution  in  hydrochloric  acid,  as  above,  is 
oxidised  with  approximately  -A^/ 10- permanganate  solution,  the  excess 
being  removed  by  oxalic  acid.  The  estimation  then  proceeds  in  the 
usual  way. 

Potassium  ferrocyanide  may  be  estimated  directly  by  the  following 
method.  The  salt  is  dissolved  in  600 — 800  c.c.  of  water  and  10 — 15  c.c. 
of  concentrated  hydrochloric  acid;  a  concentrated  solution  of  15 — 20 
grams  of  sodium  acetate  is  then  added,  and  iV/10-potassium  perman- 
ganate solution  is  run  in  until  the  red  colour  persists.  Ten  c.c. 
of  10%  potassium  iodide  solution  are  added,  followed  by  starch, 
and,  after  three  minutes,  the  iodine  is  titrated  with  iV/10-sodium  thio- 
sulphate. Acetic  acid  usually  contains  reducing  substances,  and  should 
not  be  used. 

Pure  potassium  ferrocyanide  is  prepared  by  dissolving  repeatedly  in 
water  and  precipitating  with  alcohol. 

When  both  ferricyanide  and  ferrocyanide  are  present,  sodium  acetate 
is  added  to  the  hydrochloric  acid  solution,  and  the  ferrocyanide  is 
estimated  by  the  permanganate  method.  Hydrochloric  acid,  potassium 
iodide,  and  zinc  sulphate  are  then  added,  and  the  total  ferricyanide  is 
estimated  as  described  above.  C,  H.  D. 

Strzyzowski's  "Double  Ureometer."  0.  von  Spindler 
{Chem.  Zentr.,  1910,  1,  1549 — 1550 ;  from  Schweiz.  Woch.  Chem. 
Pharm.,  1910,  48,  91 — 93). — The  author  duplicates  his  apparatus 
and  carries  out  an  estimation  with  a  known  quantity  of  urea 
(2 — 5  c.c.  of  a  1%  solution)  simultaneously  with  the  estimation  proper. 
In  this  way  the  necessity  is  obviated  for  the  temperature  and  pressure 
corrections  and  for  allowance  for  undecomposed  urea.  The  nitrogen  is 
collected  in  graduated  tubes  immersed  in  water,  both  tubes  being  in 
the  same  water  vessel.  E.  J.  K. 

The  Estimation  of  Ammonia  and  Urea  in  Blood.  Charles 
G.  L.  Wolf  and  McKim  JMakriot  {Biochem.  Zeitsch.,  1910,  26, 
165 — 170). — The  ammonia  and  urea  were  estimated  in  the  same 
portion  of  the  blood.  After  defibrination  and  filtration,  50  c.c.  of 
saturated  sodium  chloride  solution  were  added  to  100  c.c.  of  blood,  and 
to  this  mixture  were  added, with  constant  stirring,  250  c.c.  of  methyl 
alcohol.  The  liquid  was  then  filtered  off  from  the  precipitate  through 
a  Lbben  pressure  filter,  and  the  filtrate  placed  for  some  time  in  an 
ice-chest  and  then  filtered  from  the  small  deposit  which  settled.  In 
100  c.c.  of  this  filtrate,  the  ammonia  was  estimated  by  the  addition  of 
10  c.c.  of  2iV-sodium  carbonate  solution,  and  evaporation  in  a  vacuum, 
the  ammonia  thus  set  free  being  collected  in  Drechsel  flasks  containing 
iVySO-sulphuric  acid.  The  amount  thus  obtained  could  then 
be  estimated   by  titration.       In    the   residual    liquid    which    was  not 


ANALYTICAL   CHEMISTRY.  ii.    763 

evaporated  off,  the  urea  could  be  estimated  by  either  the  Folia 
magnesium  chloride  method,  or  the  Pfliiger-Schondorf  phosphoric  acid 
method.  The  ammonia  estimations  gave  satisfactory  results,  whereas 
the  urea  estimations  were  not  quite  so  concordant.  S.  B.  S. 

A  Reagent  for  the  Biuret  Test.  William  J.  Gi£S  (Proc.  Amer. 
Soc.  Biol.  Chevi.,  1909  ;  J.  Biol  Chem.,  1910,  7,  Ix).— The  reagent 
recommended  consists  of  a  1%  solution  of  potassium  hydroxide,  treated 
with  sufficient  3%  copper  sulphate  to  impart  a  slight  blue  colour 
to  the  solution.     All  the  required  copper  is  held  in  solution. 

W.  D.  H. 

Estimation  of  Caffeine  in  Kola.  Desvignes  {J.  Pharm.  Chim., 
1910,  [vii],  2,  20 — 22). — Fifteen  grams  of  the  dried  Kola  powder  are 
mixed  with  10  grams  of  magnesium  oxide,  and  enough  water  is  then 
slowly  added  to  get  a  semi-liquid  paste.  The  whole  is  left  in  a  warm 
place,  with  occasional  stirring,  until  the  mass  has  become  perfectly 
dry.  It  is  then  placed  in  a  percolator  and  moistened  with  30  c.c. 
of  chloroform.  After  three  or  four  hours,  the  chloroform  is  drawn  off 
and  the  mass  exhausted  by  percolating  six  times  in  succession  Avith 
20  c.c.  of  chloroform.  The  chloroform  is  then  allowed  to  evaporate  in 
a  tared  dish  or  recovered  by  distillation,  and  the  caffeine  is  dried  in 
the  water-oven  and  weighed ;  it  should  be  quite  white.         L.  de  K. 

Detection  of  Morphine  in  Organs.  Gunner  Jorgeksen 
{Zeitsch.  aricd.  Chem.,  1910,  49,  484 — 486). — -In  the  usual  process  for 
the  detection  of  morphine,  the  acid  liquid  is  6rst  shaken  with  pure 
ether  (or  other  solvent)  to  remove  impurities,  and,  after  rendering 
alkaline,  the  alkaloid  is  extracted  with  hot  amy!  alcohol,  ethyl  acetate, 
or  chloroform  containing  alcohol. 

The  author,  however,  prefers  using,  instead  of  these  solvents,  ethor 
containing  1  to  15%  of  alcohol  ;  as  morphine  is  but  sparingly  soluble 
therein,  the  extraction  should  be  repeated  ten  times,  but  a  very  pure 
alkaloid  is  obtained.  If  highly  coloured  liquids  have  to  be  extracted, 
it  is  better  to  use  amyl  alcohol  first  ;  the  solution  is  then  shaken 
with  acidified  water,  and  from  this  the  morphine  is  recovered  by  the 
ether-alcohol  mixture  as  directed.  L.  de  K. 

Estimation  of  Morphine  in  Cases  of  Poisoning.  Charles  R. 
Sanger  and  Willis  A.  Bouguton  {Proc.  Amer.  Soc.  Biol.  Chem.,  1909  j 
J.  Biol.  Chevi.,  1910,  7,  xxxvii — xxxix). — Kobert's  test  may  be  made 
approximately  quantitative.  The  morphine  re.^idue  is  treated  with 
a  few  drops  of  a  dilute  solution  of  formaldehyde  in  sulphuric  acid  ; 
after  a  time  the  blue  residue  is  diluted,  neutralised  with  sodium 
hydroxide,  and  the  resulting  brown  solution  is  made  up  to  a  definite 
volume  in  a  Nessier  tube.  Comparison  standards  are  made  by  treating 
known  amounts  of  morphine  in  the  same  way.  W.  D.  H. 

Analysis  of  Proteins.  Thomas  B.  Osborne  and  D.  Breese  Jones 
{Proc.  Amer.  Soc.  Biol.  C/usm.,  1909  ;  /.  Biol.  Chem.,  1910,  7,  viii— ix). 
— Loss  may  result  from  incomplete  hydrolysis,  formation  of  humin, 
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incomplete  separation  of  glutamic  acid,  and  incomplete  esterification. 
Analysis  of  a  mixture  of  pure  amino-acids  in  the  same  proportion  as 
they  were  obtained  from  zein  showed  that  a  loss  of  from  28  to  57% 
may  occur.  W,  D.  H. 

Estimation  of  Peptide  Compounds  in  Proteins  and  in  Their 
Cleavage  Products.  Valdemar  Henriques  and  J.  K.  Gjaldbak 
{Zeitsch.  physiol.  Chem.,  1910,  67,  8 — 27). — Experiments  have  shown 
that  when  Witt's  peptone  is  evaporated  twice  to  dryness  on  the  water- 
bath  there  is  still  some  nitrogen  present  as  peptide  nitrogen  (some 
19"2%  of  the  total  originally  present). 

Complete  hydrolysis  can  be  brought  about  by  boiling  with  20% 
hydrochloric  acid  for  twelve  hours. 

The  same  holds  good  for  many  other  proteins,  but  in  the  case 
of  egg-albumin  the  hydrolysis  is  not  complete  even  after  twelve  hours' 
boiling  with  concentrated  hydrochloric  acid.  With  substances  which 
are  readily  hydrolysed,  or  which  have  previously  undergone  prolonged 
hydrolysis  with  enzymes,  six  hours'  boiling  is  sufficient  to  complete 
the  hydrolysis.  Complete  hydrolysis  can  also  be  brought  about  by 
heating  at  150°  for  1*5  hours,  or  at  120°^  for  three  hours,  in  sealed 
tubes  with  3iV-hydrochloric  acid.     Sulphuric  acid  is  not  so  efficient. 

In  all  cases  the  total  nitrogen  present  as  amino-acids  and  as 
ammonia  was  estimated  by  Sorensen's  formaldehyde  titration  method, 
the  ammonia  then  estimated  by  distillation  under  reduced  pressure 
with  methyl  alcohol  and  barium  hydroxide,  and  the  amino-acids  by 
difference.  The  process  of  heating  with  hydrochloric  acid  at  150°  or 
180°  tends  to  increase  the  amount  of  ammonia  nitrogen  beyond  the 
value  obtained  by  merely  boiling  with  hydrochloric  acid.  Tempera- 
tures above  150°  should  not  be  used,  as  under  such  conditions  the 
amino-acids  are  liable  to  undergo  secondary  decompositions. 

Attention  is  called  to  the  fact  that  Abderhalden  had  drawn  the 
conclusion  that  proteins  can  be  completely  hydrolysed  by  contact  with 
trypsin  and  erepsin  for  several  months. 

The  authors'  experiments  show  that  this  is  not  so,  and  that  the 
products  still  contain  peptide  compounds.  J.  J.  S. 

.  The  Use  of  Invertase  in  the  Determination  of  the 
Alkalinity  or  Acidity  of  Biological  Fluids.  C.  S.  Hudson  and 
William  Salant  {Proc.  Amtr.  Soc.  Biol.  Cliem.,  1900;  J.  Biol.  Chem., 
1910,  7,  xiii). — Yeast  invertase  loses  on  dialysis  its  acid  and  most  of  its 
activity ;  the  latter  returns  on  the  addition  of  acid.  If  its  activity  in 
water  is  taken  as  300,  in  various  bloods  this  is  lowered  to  tigures  varying 
from  266  (dog's  blood)  to  69  (pig's  blood).  If  blood  is  dialysed,  it 
loses  the  power  of  lowering  the  activity  of  invertase,  showing  that  the 
lowering  is  due  to  salts.  W.  D.  H.  Jf 
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The  Relative  Duration  of  the  Rays  of  Calcium  in  the 
Spark  with  Self-induction.  Gustave  A.  Hemsalech  {Compt. 
rend.,  1910,  151,  220 — 223). — By  the  use  of  a  method  previously 
described  {Compt.  rend.,  1905,  141,  1227;  1910,  150,  1743),  the 
relative  duration  of  the  calcium  rays  has  been  measured.  For  the 
*'  arc "  rays  the  time  of  duration  is,  as  in  the  case  of  iron,  nearly 
proportional  to  their  intensity,  and  varies  between  93  and  233  micro- 
seconds. The  coefficient  of  augmentation  produced  by  increasing  the 
capacity  from  0'0023  to  0*012  microfarad  was  nearly  the  same 
(Ti  to  1  5)  for  all  rays  except  the  strongest,  4227,  for  which  it  was  1  "25. 
The  duration  of  the  "spark"  rays  was  shorter,  considering  their 
intensity,  than  the  "arc  "  rays,  the  most  brilliant  of  all  having  shorter 
duration  than  many  of  the  "  arc  '"'  rays.  For  the  impuiities,  strontium 
and  aluminium,  the  duration  of  certain  rays  was  also  determined,  and 
as  these  sometimes  differ  from  the  rays  of  the  pure  substance,  useful 
indications  may  in  certain  cases  result  from  the  method  in  analysing  a 
substance  containing  unknown  impurities.  F.  S. 

Phosphorescence.  Georges  Urbain  {Bull.  Soc.  ehim.,  1910,  [iv], 
7,  i — xiii). — A  lecture  delivered  before  the  French  Chemical  Society. 

E.  H. 

A  Photographic  Method  of  Recording  a- Particles.  William 
DuANE  {Compt.  rend.,  1910,  151,  228—230  *). — In  the  method  described, 
the  image  of  a  gold-leaf  of  a  sensitive  electroscope  is  thrown  by  means 
of  a  Nernst  lamp  and  lens  on  a  slit,  behind  which  a  Kodak  film 
is  moved  transversely  to  the  slit  by  clockwork.  The  connecting  wire 
to  the  electroscope  passes  through  an  ionisation  chamber  containing 
polonium  (which  discharges  it  after  each  charge)  to  the  electrode  of  a 
small  ebonite  box  of  less  than  1  c.c.  volume,  iuto  which  a-particles 
enter  through  a  small  hole  in  the  bottom  covered  with  thin  mica,  and 
which  is  exhausted  to  1  or  2  cm.  pressure.  The  bottom  of  the  box  is 
of  metal  connected  to  a  high  tension  battery  of  accumulators,  the 
potential  being  arranged  so  that  a  spark  just  does  not  pass.  By  this 
modification  of  Rutherford  and  Geiger's  apparatus,  a  photographic 
record  of  the  sudden  movements  of  the  gold-leaf  produced  by  the 
individual  a-particles  is  obtained.  Specimen  portions  of  the  film  with 
and  without  a  source  of  a-particles  show  the  effect  of  the  latter  with 
great  clearness.  F.  S. 

The  /3- Activity  of  Uraninite.  Stewart  J.  Lloyd(/.  Physical  Chem., 
1910,  14,  509—527). — The  percentage  /3-activity  contributed  by  the 
^-ray  constituents  of  uraninite  has  been  found  to  be : 

Uranium  .X"  321  \ 

Radium-^  161      m  *  i  ne  oo/ 

Radium-Cr    3g.l  -  Total  95  2^ 

Radium-^    10  9j 

•  and  Le  Radium,  1910.  8,  196—193.      • 
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The  electroscope  employed  was  a  cylinder  40  cm.  high  and  40  cm. 
diameter.  The  ^-activity  of  the  powdered  uraninite  was  corrected  for 
absorption  in  the  substance  by  extrapolating  the  curves  of  activity, 
obtained  with  increasing  thickness  of  films,  back  to  the  origin,  and  for 
loss  of  emanation  from  the  powdered  uraninite  which  was  measured. 

The  proportions  due  to  uranium-X  and  radium-^  and  -C  were 
obtained  by  comparing  the  )8-activities  of  these  substances  obtained 
from  known  quantities  of  uranium  and  radium.  Many  observations 
on  the  separation  of  uranium- JT  from  uranium  and  impurities  are 
described.  Stirring  soot,  obtained  freshly  from  the  burning  of 
naphthalene,  into  acetone  solution  of  uranyl  nitrate,  extracting  the 
soot  with  hydrochloric  acid,  adding  iron,  and  precipitating  the  iron 
and  uranium-X  with  excess  of  ammonium  carbonate,  gives  good 
results.  The  only  way  of  freeing  ammonium-X  from  iron  is  to  dissolve 
in  concentrated  hydrochloric  acid,  and  to  extract  with  freshly  distilled 
ether  saturated  with  hydrogen  chloride,  when  the  uranium-X  is  left 
in  the  aqueous  solution.  In  the  electroscope  employed,  26*7%  of  the 
total  ionisation  due  to  uranium-A''  was  contributed  by  the  soft  ;8-rays, 
and  these  are  not  included  in  the  foregoing  table.  The  existence  of 
radio-uranium  is  questioned.  Measurements  of  the  active  deposit 
produced  by  the  emanation  of  a  known  quantity  of  radium  gave  the 
proportion  of  /?-rays  due  to  radium-^  and  -C  together,  that  due  to  the 
latter  alone  being  determined  by  volatilising  the  former  at  700°.  The 
radic-lead  was  chemically  separated  from  uraninite  with  added  lead, 
and  left  to  accumulate  the  equilibrium  amount  of  radium-^,  which  was 
then  separated  from  the  lead  solution  by  adding  a  drop  of  iron 
and  sodium  hydroxide  in  excess,  when  the  radium-^  remains  undissolved 
with  the  iron.  The  )8-rays  of  uraninite,  in  the  electroscope  used,  gave 
an  ionisation  equal  to  the  a-rays  of  23 '5  sq.  cm.  of  a  thick  film  of  UgOg. 

F.  S. 

The  Experimental  Testing  of  the  Question  of  the  Nature  of 
the  y-Rays.  II.  Egon  R.  von  Schweidler  {Physikal.  Zeitsch.,  1910, 
11,  614 — 619.  Compare  this  vol.,  ii,  376). — In  a  further  purely 
theoretical  discussion  of  the  nature  of  the  variations  in  the  intensity 
of  y-rays  from  instant  to  instant  to  be  expected  on  the  various 
"corpuscular"  and  "impulse"  theories,  various  criticisms  of  the  first 
paper,  resulting  from  a  correspondence  with  Sommerfeld,  Planck, 
Bragg,  and  Campbell,  are  taken  into  account,  and  these  modify  the 
earlier  conclusions.  The  most  important  refer  to  the  possibility  that, 
in  addition  to  the  other  probability  variations,  the  number  of  pairs  of 
ions  produced  by  the  individual  y-ray  in  the  gas  may  vary  (Campbell), 
and  to  the  established  fact  that  the  y-ray  ionisation  is  largely,  if  not 
wholly,  due  to  the  soft  secondary  radiation  and  not  to  the  primary 
radiation  directly  (Bragg).  The  various  hypotheses  are  reviewed  in 
detail,  and  the  nature  of  the  variations  theoretically  to  be  expected  in 
each  case  worked  out.  The  conclusion  is  drawn  that  an  experimental 
means  of  testing  the  two  theories  is  not  possible  if  the  y-ray  ionisation 
is  produced  by  secondary  ray.«,  although  the  absolute  magnitude  of 
the  variations  of  ionisation  is  within  the  limit  of  experimental  detection 
whichever  theory  \s  correct.  F.  S. 
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The  Helium  in  Recent  Minerals,  Arnaldo  Piutti  {L«  Radium, 
1910,  7,  178 — 179). — Other  investigators  previously  have  not  detected 
helium  in  the  strongly  radioactive  minerals  carnotite,  torbcrnite,  and 
autunite  (compare  Bordas,  Abstr.,  1908,  ii,  505). 

With  the  apparatus  described  in  a  previous  paper  {Le  Radinm, 
1910,  7,  142),  the  spectrum  of  helium  was  cleirly  detected  in  the  two 
first,  but  not  in  the  last,  quantities  of  3  grams  being  employed.  The 
limit  of  detection  is  given  as  0  036  cu,  mm.  of  helium.  In  the  very 
interesting  cases  of  minerals,  which  are  strongly  radioactive,  formed 
in  contemporaneous  eruptions  of  Vesuvius,  the  presence  of  helium 
could  not  be  detected.  The  activity  of  the  minerals  foimed  in  the 
eruption  of  1906  (cotunnite  and  galena)  has  been  shown  to  be  due  to 
radium-/),-^, and -i^  only,  and  it  is  reasonable  to  draw  the  conclusion 
that  suthaieut  time  has  not  elapsed  for  a  detectable  quantity  to  have 
accumulated.  In  galena  from  the  more  ancient  lava  of  Monte  Sommn, 
neither  helium  nor  radioactivity  could  be  detected,  nor  in  titanite 
(0"32  gram)  from  Ischia,  which  was  radioactive.  F.  S. 

The  Density  of  the  Radium  Emanation.  Sir  William 
Ramsay  and  Robert  Whvtlaw  Gray  {Compt.  rend.,  1910,  151, 
126 — 128). — The  volume  of  the  emanation  used  has  been  calculated 
from  the  value  previously  found  for  the  volume  in  equilibrium  with 
1  gram  of  radium  (O'BOl  cu.  mm.),  and  in  no  case  exceeded  0"1  cu.  mm. 
This  was  weighed  sealel  up  in  a  small  capillary  tube  on  a  quartz 
balance  of  which  the  sensitiveness  exceeds  the  half-millionth  of  a 
milligram  (compare  Steele  and  Grant,  Abstr.,  1909,  ii,  876),  in  which 
the  pressure  of  the  air  in  the  balance  case  was  adjusted,  and  the 
buoyancy  of  a  small  sealed  quartz  bulb  containing  air  used  instead  of 
weights.  The  tip  of  the  capillary  was  then  broken,  and  its  weight 
again  taken.  Five  measurements  of  the  density  are  given,  in  which 
the  weight  of  the  emanation  found  was  of  the  order  of  6  x  10~"  gram, 
and  values  for  the  molecular  weight  between  216  and  228  were  obtained. 
The  mean  value  was  220.  There  is  now  therefore  no  doubt  that  the 
true  atomic  weight  is  222-5,  as  deduced  from  the  disintegration  theory 
by  subtracting  from  the  atomic  weight  of  radium  226*5,  the  weight  of 
the  atom  of  helium  4  expelled  as  an  a-particle.  To  put  the  radium 
emanation  in  its  proper  place  as  the  second  member  in  the  series  of 
inactive  gases  after  xenon,  the  name  Niton,  symbol  Ni,  is  proposed. 

F.  S. 

The  Slow  Precipitation  of  Radium  Sulphate.  Leok 
KoLowRAT  {Le  Radium,  1910,  7,  157 — 159). — A  series  of  experi- 
ments has  been  made  with  a  dilute  solution  of  pure  radium  chloride 
after  addition  of  sulphuric  acid  and  filtration,  to  investigate  the  slow 
continuous  diminution  in  the  rate  of  production  of  emanation  in  the 
solution  observed  by  Mme.  Curie.  It  was  found  that  after  .<!ome 
weeks,  when  the  rate  of  production  had  fallen  to  about  one-half 
the  initial  value,  heating  to  70°  before  the  test  increased  the  amount 
of  emanation  evolved  enormously.  Heating  and  removal  of  the 
emanation  before  the  time  of  accumulation  for  the  test  resulted  in  a 
neaily  normal  result.     In  a  series  of  tests  in  which  the  temperature  at 
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the  test  was  lower  than  at  the  preceding  test,  the  quantity  of  emana- 
tion steadily  diminished.  The  results  obtained  agree  quantitatively 
with  the  view  that  an  invisible  precipitate  of  radium  sulphate  slowly 
forms  in  the  solution,  and  from  this  precipitate  the  emanation  is  not 
all  liberated,  but  accumulates.  On  heating  the  emanation  is  obtained, 
not  only  from  the  solution,  which  is  formed  during  the  period  of 
accumulation  between  the  tests,  but  also  from  that  part  of  the 
precipitate,  soluble  at  the  higher,  but  insoluble  at  the  lower  tempera- 
ture, which  has  been  accumulating  since  the  precipitate  was  formed. 
There  is  therefore  no  necessity  for  supposing  that  a  new  member 
exists,  intermediate  in  the  series  between  radium  and  its  emanation 
(radium-X).  A  perfect  analogy  exists  between  the  phenomena 
observed  in  solutions  and  in  solids  (Kolowrat,  this  vol.,  ii,  91). 

F.  S. 

The  Constituents  of  the  Induced  Activity  of  Actinium. 
Mile.  L.  Blanquies  (Compt  rend.,  1910,  151,  57 — 60;  Le  Radium, 
1910,  7,  159—162.  Compare  Abstr.,  1909,  ii,  634).— Further  experi- 
ments are  described  to  test  the  view  that  the  a-rays  of  actinium-5 
are  complex  and  derived  from  two  consecutive  changes.  The  supposed 
product  of  actinium-5  is  termed  actinium-^'.  The  active  deposit  of 
actinium  electrolysed  in  hydrochloric  acid  solution  gave  on  the 
cathode  a  product  decaying  rather  more  i-apidly  during  the  first 
minute  than  would  be  the  case  if  it  consisted  of  actinium-5.  The 
effects  observed  were  small,  but  a  period  of  about  2  25  minutes  is 
attributed  to  the  new  substance.  The  recoil  product  from  the 
active  deposit  consists  mainly  of  actinium-C  with  some  actinium--4. 
It  decays  at  first  rather  more  rapidly  than  the  latter,  which  may  be 
due  either  to  actinium-^'  recoiling  from  actinium-^,  or  to  the  latter 
removed  mechanically  like  actinium-^,  so  this  evidence  is  equivocal. 
The  scintillations  produced  by  the  active  deposit  placed  at  a  fixed 
distance  from  the  zinc  sulphide  screen,  the  pressure  of  the  gas  in 
the  apparatus  being  varied,  were  compared  with  those  produced  by 
polonium. 

At  a  pressure  1  cm.  below  that  which  caused  the  scintillations  to 
disappear,  increase  of  pressure  caused  between  two  and  three  times 
more  rapid  diminution  of  the  number  of  scintillations  in  the  case  of 
actinium  than  in  that  of  polonium.  This  is  well  in  agreement  with 
what  is  to  be  expected  on  the  view  under  consideration.  The  analogy 
between  actinium  and  thorium,  and  the  large  proportion  of  double 
scintillations  observed  with  the  active  deposit  of  actinium  (compare 
Geiger  and  Marsden,  this  vol.,  ii,  92),  also  supports  the  view,  although 
it  has  not  been  possible  to  obtain  as  yet  any  complete  proof  of  its 
correctness.  F.  S. 

Radioactivity  of  the  Mineral  Springs  of  Switzerland. 
Emanation  Content  of  the  Water.  II.  Alfred  Schweitzer 
{Arch.  Sci.  phys.  nat.,  1910,  [iv],  30,  46—66.  Compare  Abstr.,  1909, 
ii,  363). — The  previous  investigations  have  been  continued  on  many 
new  springs  with  improved  apparatus,  designed  for  use  with  hot 
waters,  in  which  the  Utter  are  contained  during  measurement  in  an 
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hermetically  closed  vessel.  Three  new  springs  containing  notable 
quantities  of  emanation  have  been  found.  One  in  the  Yal  Lumpegnia, 
near  Disentis,  had  an  activity  of  916  Mache  units.  The  other  two 
were  Spring  ISo.  2  of  Granichen  (7-56),  and  the  "Satro"  spring  at 
Acquarossa  (5  "17).  F.  S. 

The  Exclusive  Presence  in  Gases  Derived  from  Certain 
Hydrogen  Flames  of  Ions  Completely  Analogous  (in  Mobility) 
to  those  Produced  by  Rontgen  Rays.  Maurice  de  Broglie 
(Compt.  rend.,  1910,  151,  67—68.  Compare  ibid.,  150,  1425).— With 
proper  precaution?,  numerous  hydrogen  flames  produce  only  small 
ions,  which  previously  had  been  observed  only  for  the  carbon  monoxide 
flame.  The  combustible  gas,  well  filtered  and  dried,  is  diluted  with 
nitrogen  and  burnt  with  a  very  small  flame  at  the  foot  of  a  lead 
tube  inside  a  very  dry  tube  carefully  cooled  with  cold  water.  The 
flames  employed  consisted  mainly  of  hydrogen,  ethyl  ether,  acet- 
aldehyde,  acetone,  and  pentane,  whilst  illuminating  gas  continued 
in  these  circumstance  still  to  give  ions  of  feeble  mobility.  The 
mobility  of  the  small  ions  was  between  0'75  and  1  in  terms  of  that  of 
those  given  in  ordinary  circumstances  by  ^Y-rays  or  radium.  The 
results  indicate  that  chemical  action  and  high  temperature  together 
produce  small  ions,  which  in  absence  of  precautious  are  transformed 
into  large  ions  by  condensation,  solid  walls  in  the  neighbourhood  of 
the  flame  as  well  as  water  vapour  being  necessary.  The  results 
explain  those  of  von  Helmholtz  on  the  efiicacy  of  different  flames  to 
condense  a  steam  jet,  the  ether  flame  producing  scarcely  any  effect, 
and  even  being  cited  as  not  giving  ionisation.  This  is  due  to  the 
small  ions  being  far  less  active  in  promoting  condensation  than  the 
large  ions,  and  to  their  rapid  recombination  rendering  the  conductivity 
of  the  gas  more  ephemeral.  F.  S. 

Conduction  of  Electricity  in  Mixtures  of  Metals  and  their 
Salts.  II  and  III.  A.  H.  W.  Aten  {Zeitsch.  phjsikd.  Chem.,  1910, 
73,  578—597,  624—637.  Compare  Abstr.,  1909,  ii,  537).— II.  The 
electrical  conductivity  of  fused  mixtures  of  cadmium  and  cadmium 
chloride  at  580°,  600^  and  620°  has  been  determined  by  the  method 
already  described  (loc.  cit.).  The  conductivity  of  the  mixtures 
increases  rapidly  as  the  temperature  is  raised,  whilst  the  addition  of 
cadmium  to  fused  cadmium  chloride  progressively  lowers  the  specific 
conductivity. 

This  lowering  may  be  due  to  the  absence  of  any  passage  of  electrons 
from  metal  to  solution  or  to  the  very  small  velocity  of  the  electrons  iu 
the  mixture ;  in  the  first  case  the  dissolved  metal  should  have  no  con- 
ductivity, and  in  the  latter  case  its  conductivity  should  be  of  the  same 
order  as  that  of  an  electrolyte.  In  connexion  with  this  point,  the 
density  of  the  mixtures  of  cadmium  chloride  and  metal  has  been 
determined  at  600°.  The  density  of  the  chloride  at  this  temperature 
is  5-299.  The  available  data  show  that  the  conductivity  of  the 
dissolved  metal  is  very  small,  much  smaller  than  that  of  the  chloride, 
and  it  may  be  zero ;  they  do  not,  however,  serve  to  decide  conclusively 
between  the  two  views  as  to  the  effect  of  the  metal. 
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Freezing-point  determinations  with  mixtures  of  cadmium  chloride 
and  cadmium  appear  to  show  that  no  compound  of  the  formula  CdCl 
separates  from  the  fused  mass,  and  this  view  is  supported  by 
microscopic  observations.  The  compound  Odd  may,  however,  exist  in 
the  fused  mixture. 

III.  Equations  are  deduced  which  show  the  influence  of  different 
factors  on  the  validity  of  Faraday's  law  for  the  electrolysis  of  a 
mixture  of  cadmium  chloride  saturated  with  metallic  cadmium.  It 
is  shown  that  if  the  mixture  has  no  metallic  conductivity  and  no 
complex  formation  takes  place,  more  metal  will  pass  into  solution  that 
coi-iesponds  with  Faraday's  law.  This  deviation  will  be  increased  if 
complex  formation  between  CdClg  molecules  and  anions  or  electrons 
occurs,  and  also  if  the  dissolved  metal  is  partly  present  in  the  form  of 
a  subchloride. 

Experiment  shows  that  for  1  equivalent  of  silver,  083  equivalent 
of  cadmium  is  dissolved  or  set  free,  so  that  either  metallic  con- 
ductivity or  complex  formation,  or  both,  must  occur.  Although  the 
data  are  not  sufficient  to  decide  the  question  conclusively,  the  deviation 
from  Faraday's  law  appears  too  great  to  be  accounted  for  by  metallic 
conductivity  alone.  G.  S. 

Reactions  in  the  Iron-Nickel  Peroxide  Accumulator. 
III.  Behaviour  of  the  Iron  Electrode.  Fbitz  Foerster  and 
Viktor  Herold  {Zeitsch.  EleUrochem.,  1910,  16,  461— 498).— The 
study  of  the  nickel  peroxide  electrode  (Abstr.,  1908,  ii,  146,  147, 
558)  is  now  completed  by  a  very  exhaustive  investigation  of  the  iron 
electrode.  Faust  (Abstr.,  1907,  ii,  426)  found  that  the  iron  electrode 
is  discharged  in  two  (possibly  three)  stages.  The  authors  have  studied 
these  both  analytically  and  electrically.  The  potentials  of  the  iron 
electrode  are  referred  to  the  normal  hydrogen  electrode,  compared  with 
which  the  iron  is  negative.  Faust  used  zinc  in  20%  potassium 
hydroxide  as  a  standard  electrode ;  its  potential  compared  with  the 
hydrogen  electrode  is  —  1*27  volt,  which  makes  it  possible  to  compare 
Faust's  measurements  with  those  in  the  present  paper. 

The  electrodes  were  made  by  pressing  a  mixture  of  finely  divided 
iron  and  graphite  into  the  perforated  steel  cells  used  by  Edison  in  his 
accumulator.  An  impalpable  iron  powder  is  obtained  by  Edison's 
process  by  reducing  a  fine-grained  ferric  oxide  with  hydrogen  at  about 
480°,  and  then  drowning  it  in  water,  by  which  treatment  it  loses  its 
pyrophoiic  properties  owing  to  a  surface  oxidation.  A  more  coarse- 
grained powder  was  also  used.  The  metallic  iron  is  these  powders  is 
estimated  by  boiling  with  mercuric  chloride,  which  dissolves  the  metal, 
but  has  no  action  on  ferrous  or  ferric  oxide. 

When  an  electrode  is  first  made,  the  iron  is  passive  (2-85iV-potassium 
hydroxide  solution  is  the  electrolyte  used  throughout  the  experiments), 
but  a  very  small  quantity  of  occluded  hydrogen  is  sufficient  to  make 
it  active.  This  hydrogen  charge  may  be  given  to  the  iron  either  by 
cathodic  polarisation  or  by  treatment  with  an  acid  or  a  neutral 
solution  of  ferrous  sulphate.  The  potential  of  the  electrode  (at  18°) 
is  -087  to  -088  volt,  and  during  the  first  stage  of  the  discharge  it 
remains  near  this  value.     The  chemical  change  which  occurs  is  the 
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conversion  of  iron  into  ferrous  hydroxide.  The  ferrous  hydroxide 
forms  a  film  round  each  particle  of  iron,  which  prevents  its  contact  with 
the  electrolyte;  the  charge  of  hydrogen  is  therefore  soon  oxidised  and 
cannot  be  replaced  by  the  interaction  of  electrolyte  and  iron,  and  the 
latter  becomes  passive.  The  second  stage  now  sets  in,  the  chemical 
reaction  supplying  the  current  being  the  oxidation  of  ferrous  to  ferric 
hydroxide.  The  potential  of  an  electrode  consisting  of  graphite  and 
ferrous  hydroxide  is  -0"74  to  -  0*76  volt,  which  is  also  the  potential 
of  the  iron  electrode  in  the  second  stage  of  the  discharge.  During 
this  stage,  iron  reacts  with  the  ferric  hydroxide,  forming  ferrous 
hydroxide,  so  that  the  analyses  of  the  electrode  show  that  iron  dis- 
appears and  ferric  hydroxide  is  formed.  The  effect  of  adding  mercury 
to  the  iron  powder  (in  the  recent  forms  of  the  Edison  accumulator)  is 
studied.  The  effect  is  to  increase  the  capacity  of  the  first  stage  by 
keeping  the  iron  in  the  active  state  longer  than  is  the  case  without 
mercury.  In  charging  the  electrode,  the  ferric  hydroxide  is  reduced 
quantitatively,  but  the  ferrous  hydroxide  is  only  reduced  slowly,  so 
that  a  large  quantity  of  hydrogen  is  evolved  and  the  efficiency  of  the 
electrode  is  far  from  theoretical.  Since  the  oxidation  of  the  iron  in 
discharging  the  electrode  is  only  superficial,  it  is  necessary,  in  order  to 
get  considerable  capacity,  to  use  the  iron  in  the  most  finely  divided 
form  that  can  be  obtained.  T.  E. 

The  Rectilinear  Diameter  for  Oxygen.  Emile  Mathias  and 
Heike  Kamerlingh  Onnes  (Compt.  rend.,  1910,  151,  213 — 216. 
Compare  Abstr.,  1909,  ii,  552). — A.  discussion  of  the  surface  repre- 
senting the  state  of  gases  at  the  critical  temperature,  with  an  account 
of  the  method  employed  in  the  case  of  oxygen  to  determine  whether 
the  diametral  line  is  rectilinear  for  a  gas  having  a  very  low  critical 
temperature.  W.  O.  W. 

Absorption  of  Gases  by  Charcoal.  Ida  F.  Homfkav  {Proc.  Roy. 
Soc,  1910,84,  A,  99 — 106*). — The  apparatus  employed  was  of  the 
nature  of  a  gas  thermometer ;  the  bulb  contained  3  grams  of  charcoal, 
and  the  equilibrium  pressures  exerted  at  different  temperatures  after  the 
admission  of  successive  volumes  of  a  gas  were  measured.  Experiments 
were  made  with  helium,  argon,  nitrogen,  carbon  monoxide,  methane, 
ethylene,  carbon  dioxide,  and  oxygen,  as  well  as  with  mixtures  of  carbon 
monoxide  and  nitrogen,  and  the  temperatures  of  observation  extended 
from  that  of  liquid  air  to  the  boiling  point  of  aniline. 

The  measurements  were  first  represented  on  isothermal  and  isobaric 
diagrams,  and  from  these,  points  of  equal  absorption  were  read  off  and 
curves,  so-called  "  isosteres,"  plotted,  having  pressures  as  ordinates,  and 
absolute  temperatures  as  abscissae.  The  concentration  by  weight,  C,  for 
each  isostere  is  calculated  in  the  form  C- 100to/(Fr+U7),  where  w  = 
weight  of  gas  absorbed  in  ir  grams  of  charcoal. 

The  following  two  relationships  have  been  found  to  hold:  (1)  at  constant 

concentration  2\jT^- TJT^^  Ii{TQ- T\\  where   1\  and   T^  are  the 

ab.^oliitc  teni|>eratures  read  Irom  any  one  isostere  at  any  two  pressures, 

^'o»  ^'o  "^"^  *'^6  absolute  temperatures  at  which  any  saturated  vapour 

*  and  ZeUich.  phy$ikal.  Chem.,  1910,  74,  129—201, 
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taken  as  standard  has  the  same  pressures,  and  ^  is  a  constant ;  (2)  at 
constant  pressure  :  -  dT/{d  log  C)  =  K.  From  these  two  relations,  if  the 
vapour-pressure  curve  of  a  liquefied  gas  is  known,  together  with  three 
values  of  temperature,  pressure,  and  concentration  in  the  presence  of 
charcoal,  the  whole  absorption  diagram  can  be  mapped.  The  values  of 
dT]{d  log  C)  for  the  different  gases  at  the  same  pressure  increase  uni- 
formly with  increasing  complexity  of  molecular  structure  from  argon  to 
ethylene. 

From  the  isosteric  curves,  the  molecular  heat  of  absorption,  \,  can 
be  calculated  by  the  thermodynamical  formula  :  \='lT'^.d  loge  PjdT.  A 
simple  method  of  calculating  the  results  is  described,  and  the  applic- 
ability of  the  formula  has  been  shown  by  direct  calorimetric  measure- 
ments with  carbon  dioxide  at  atmospheric  temperature. 

The  absorption  curve  for  mixtures  of  nitrogen  and  carbon  monoxide 
is  found  to  lie  between  those  for  the  single  gases  at  all  compositions. 
From  this  result,  certain  deductions  are  made  which  may  be  of  value 
in  sepai"ating  mixed  gases  by  selective  absorption  in  charcoal. 

The  nature  of  absorption  is  discussed.  Objections  are  advanced  to 
explanations  on  the  basis  of  chemical  combination  or  surface  con- 
densation, and  a  solution  hypothesis  is  favoured.  The  fundamental 
objection  to  the  latter  explanation  is  that  Henry's  law  does  not  hold 
for  the  distribution  between  gas  space  and  charcoal,  but  in  the  present 
case  the  solutions  are  by  no  means  dilute,  and  the  deviations  from  the 
simple  laws  appear  to  be  analogous  to  those  shown  by  concentrated 
solutions.  G.  S. 

Adsorption  of  Iodine  by  Solids.  Marcel  Guichard  {Compt. 
rend.,  1910,  151,  236—238.  Compare  Abstr.,  1909,  ii,  136).— 
Attention  has  previously  been  called  to  the  persistence  with  which 
iodic  anhydride  retains  iodine.  A  table  is  now  given,  showing  for 
silica  and  the  oxides  of  aluminium,  magnesium,  and  glucinum  in 
different  physical  states  the  amount  of  iodine  adsorbed  and  the 
length  of  time  required  for  saturation.  Oxides  prepared  by  calcina- 
tion at  a  high  temperature,  and  having  a  density  approaching  the 
limit,  take  up  only  traces  of  iodine.  Carbon  heated  at  600°  adsorbs 
34-2%  at  the  ordinary  temperature.  W.  0.  W. 

Dimorphism  and  Mixed  Crystals  occurring  in  Liquid- 
Crystalline  Substances.  Applications  of  the  Phase  Rule. 
Otto  Lehmann  (Zeitsch.  physikal.  Chem.,  1910,  73,  598 — 623). — 
Largely  polemical  against  Prins  (compare  Abstr.,  1909,  ii,  869)  and 
Schenck  {Kryatallinische  Fliissigkeiten,  Leipzig,  1905,  etc.),  and  is  partly 
concerned  with  questions  of  priority.  With  reference  to  some  of  the 
points  in  dispute,  the  transition  and  saturation  temperatures  for  mix- 
tures of  cholesteryl  decoate  and  jo-azoxyanisole  have  been  determined 
by  means  of  the  author's  crystallisation-microscope,  and  the  results 
are  figured  and  described  in  detail.  G.  S. 

Validity  of  the  Boyle-Gay-Lussac  Laws  for  Colloidal 
Solutions.  The  Svedberg  {Zeitsch.  physikal.  Chem.,  1910,  73, 
547_556.     Compare  Abstr.,  1909,  ii,  277,  561,  723).— The  number 
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of  visible  particles  in  a  definite  volume  of  a  colloidal  solution  observed 
under  the  ultramicroscope  varies,  owing  to  Brownian  motion.  If  n  is 
the  momentary  value  observed,  n^  the  number  of  gas-molecules  which 
would  be  present  in  this  volume  if  the  distribution  were  uniform,  and 
8=(n-7ij/nj)  is  the  mean  deviation  when  all  the  positive  and  negative 
deviations  are  taken  into  account,  then,  as  shown  by  von  Smoluchowski 
(Ann.  Phjsik,  190S,  [iv],  25,  205),  8=  j2jn^Tr  if  n^  is  a  large  number, 
and  h  =  2n-^.e~^^lk!  when  n^  is  a  small  number,  provided  that  the  gas 
laws  are  valid  for  the  solution.  In  the  last  formula,  k  is  the  greatest 
whole  number  less  than  or  equal  to  w^.  If  the  gas  laws  do  not  apply, 
then  8  =  J'lln-^Tr  J^l^o  when  ?ij  is  a  large  number  (/S  is  the  actual  com- 
pressibility, and  /?Q  the  compressibility,  provided  the  gas  laws  hold). 
If  nj  is  a  small  number,  then  8  =  (2«j^'.e~''i  J^/^Q){k/  approximately. 

The  author  has  counted  the  particles  in  a  limited  volume  of  solution 
of  colloidal  gold  and  in  one  of  colloidal  mercury  under  the  ultra- 
microscope,  and  finds  on  applying  the  above  formulae  that  the  gas  laws 
apply  to  dilute  solutions,  but  the  observed  osmotic  pressures  are  greater 
than  the  theoretical  values  in  relatively  concentrated  solutions. 

as. 

Some  Presumed  Chemical  and  Physical  Effects  of  Pressure 
Uniform  in  all  Directions.  Giorgio  Spezia  {Aiti  Ii.  Accad.  Set. 
2'orino,  1910,  ^45,  525 — 538). — If  fine  filings  of  copper  or  silver  are 
enclosed  in  a  steel  cylinder  under  a  pressure  of  8000  atmospheres  for 
a  month  at  tho  ordinary  temperature,  apparently  homogeneous 
cylinders  are  obtained,  as  described  by  Spring.  Microscopical  examina- 
tion shows,  however,  that  the  filings  aie  still  distinct,  and  are 
merely  united  by  adhesion,  no  molecular  interpenetration  having  taken 
place.  Similarly,  a  mixture  of  copper  and  silver  filings  yields  a 
cylinder  in  which  the  original  silver  and  copper  particles  are  clearly 
distinguishable.  It  is  improbable  that  the  diffusion  would  take  place 
if  longer  time  were  allowed,  as  a  microscopical  examination  of  the 
native  copper  of  Keveenaw  Point,  in  which  inclusions  of  .«ilver  occur, 
shows  that  diffusion  has  not  occurred  to  any  measurable  extent 
during  a  geological  epoch. 

Experiments  with  lead  and  wax  under  a  pressure  of  9,900  atmos- 
pheres at  15°,  continued  for  twelve  days,  show  that  the  lead  does  not 
behave  as  a  fluid  under  such  conditions.  There  is  thus  a  complete 
difference  between  the  effects  of  pressure  uniform  in  all  directions 
and  of  pressure  causing  flow  through  an  orifice,  and  there  is  no  reason 
to  assume  that  pressure  of  the  former  type  produces  any  plasticity  or 
increases  diffusion.  There  is  no  tendency  for  a  cylinder  or  prism, 
subjected  to  pressure  uniform  in  all  directions,  to  assume  a  spherical 
form.  In  the  experiments  of  Spring  and  Kahlbaum,  the  diminution 
of  density  observed  under  high  pressures  is  to  be  attributed  to 
inequalities  in  the  distribution  of  pressure,  producing  deformation. 

C.  H.  D. 

Periodicity  of  the  Properties  of  the  Elements.  New  Arrange- 
ment.   James  F.  Tochek  {/'harm.  J.,  1910,  [iv],  31,  159— 160).— The 
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elements  are  arranged  in  a  logarithmic  spiral.  The  radius  vector, 
r,  in  three-dimensional  space,  is  a  function  of  the  atomic  weight  and  of 
the  atomic  volume  of  each  element.  The  vectorial  angle  is  a  function  of 
the  valency  of  an  element ;  it  has  a  constant  value,  0  =  Tr/8,  and  in  the 
spiral  is  the  angle  between  two  adjacent  radii,  one  with  an  element 
£n  and  the  other  with  an  element  ^n+i  with  next  higher  atomic  weight. 
The  figure  of  a  model  is  given,  in  which  the  atomic  weight  of  each 
element  is  shown  as  a  length  on  the  xy  plane,  and  the  atomic  volume 
as  a  height  on  the  xz  plane.  If  valency  is  defined  as  the  combining 
power  of  an  element  with  hydrogen,  the  valency  varies  as  sin  6,  being 
zero  along  the  x  axis,  on  which  lie  the  inert  gases,  and  attaining  a 
maximum  at  90°  and  at  270°.  The  first  or  upper  right-hand  quadrant 
contains  the  electro-negative  elements,  the  heavy  and  the  noble  metals 
are  situated  mainly  in  the  second  quadrant,  the  rarer  elements  mainly 
in  the  third  quadrant,  whilst  the  fourth  quadrant  contains  the  alkali 
metals  and  other  strongly  positive  elements.  The  scheme  can  only  be 
appreciated  by  reference  to  the  model.  C.  S. 


Inorganic    Chemistry. 


Nitrous  Oxide.  I.  Alfked  Stavenhagen  and  E.  Scuuchard 
{Ber.,  1910,  43,  2171— 2174).— When  sulphur  is  strongly  heated  in  a 
stream  of  nitrous  oxide,  it  burns  with  a  brilliant  bright  greenish-blue 
flame.  If  the  combustion  is  carried  out  in  a  large  glass  vessel,  the 
Avails  become  covered  with  crystals  of  nitrosulpbonic  acid,  and  at  the 
same  time  nitrogen  peroxide  is  formed  in  quantity. 

Thus  nitrous  oxide  may  be  transformed  into  higher  oxides  of 
nitrogen  without  the  use  of  electrical  energy  by  simply  burning 
sulphur  in  it,  nitrosulpbonic  acid  anhydride  or  its  decomposition 
products  being  formed  at  the  same  time.  T.  S.  P. 

Acceleration  of  the  Reduction  of  Quinquevalent  Arsenic 
by  Hydrogen  Bromide.  A  Correction.  Mautin  Rohmer  {Ber., 
1910,  43,  2262). — The  method  described  by  Jannasch  and  Seidel 
(this  vol.,  ii,  546)  for  the  reduction  of  quinquevalent  arsenic  by 
means  of  potassium  bromide  or  hydrobromic  acid  has  been  known  for 
nine  years  (compare  Abstr.,  1901,  ii,  194),  and  during  that  time  has 
often  been  recommended  in  the  scientific  literature  and  in  patent 
specifications  as  a  catalyst  for  reducing  actions.  T.  S.  P. 

Percarbonates.  Sebastian  M.  Tanatar  (Ber.,  1910,  43, 
2149—2151). — The  author  confirms  Riesenfeld's  observations  (this 
vol.,  ii,  290)  that  in  solutions  of  the  same  alkalinity  potassium 
percarbonate  liberates  more  iodine  from  potassium  iodide  than  does 
sodium  percarbonate,  but  points  out  that  this  is  only  true  when  solid 
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potassium  percarbonate  is  used,  or  a  freshly-prepared  solution  of  the 
game.  A  solution  of  the  potassium  salt  which  has  been  made  for  five 
minutes  reacts  t-imilarly  to  sodium  percarbonate.  It  follows  that 
potassium  percarbonate  liberates  iodine  quicker  than  it  undergoes 
hydrolysis,  since  as  soon  as  hydrogen  peroxide  is  present  in  the 
solution  the  iodine  is  decolorised. 

Riesenfeld  has  not  taken  into  account  the  fact  that  a  solution 
containing  1  mol.  of  sodium  percarbonate,  (Na.^C03,iH20.2),  contains 
^  mol.  of  hydrogen  peroxide  from  the  commencement,  and  thus  the 
liberation  of  iodine  is  hindered. 

The  author  considers  that  hitherto  no  reaction  has  been  discovered 
which  distinguishes  with  certainty  per-salts  from  salts  containing 
hydrogen  peroxide  of  crystallisation.  T,  S.  P. 

The  Ternary  System :  Sodium  Sulphate-Sodium  Fluoride- 
Sodium  Chloride.  Adolf  Wolters  (Jahrh.  Min.  Beil.  Bd.,  1910, 
30,  55 — 95). — The  thermal  and  optical  investigation  of  the  systems 
sodium  sulphate-sodium  chloride  and  sodium  sulphate-sodium  fluoride 
has  been  re-investigated,  as  also  has  the  system  sodium  chloride— sodium 
fluoride.  None  of  the  three  components  forms  mixed  crystals  with 
either  of  the  other  components. 

In  the  system  sodium  sulphate-sodium  fluoride  the  compound 
NagSO^.NaF  is  formed.  It  is  enantiotropic-dimorphic,  the  transition 
temperature  being  105°.  Microscopical  investigation  showed  it  to  be 
mimetic-hexagonal  at  the  ordinary  temperature,  and  truly  hexagonal  at 
higher  temperatures.     The  double  refraction  is  positive. 

The  refractive  index  of  sodium  fluoride  for  sod.um  light  is  1"3255. 

A  theoretical  discussion  of  the  cooling  curves  and  freezing-point 
phenomena  of  ternary  systems  is  given.  The  ternary  system  sodium 
8ulphate-sodium  fluoride-sodium  chloride  is  very  simple,  there  being 
no  complications,  with  the  exception  of  the  transfoimations  mentioned 
above.  The  four  solid  phases,  including  the  double  salt,  are  not 
miscible  with  each  other  at  all. 

A  compound  corresponding  with  the  mineral  sulphohalite  could  be 
obtained  neither  from  the  fusions  nor  from  aqueous  solutions. 

T.  S.  P. 

Constitution  of  Sodium  Hydrogen  Carbonate.  Biciier 
{Chem.  Zett.,  1910,  34,  765—766). — The  author  considers  that  the 
ordinary  formula  assigned  to  sodium  hydrogen  carbonate  is  incorrect, 
since  when  it  is  calcined  with  the  formation  of  the  normal  carbonate 
the  temperature  is  such  that  it  cannot  be  supposed  that  the  sodium 
atom  of  one  molecule  displaces  the  hydrogen  atom  of  another  molecule, 
the  8ub.stance8  being  in  the  solid  state.  The  formula  should  therefore 
be  written  as  (NaHCOg),,  or,  better,  as  Na2C03,HjC03,  a  double  salt 
of  Podium  carbonate  and  carbonic  acid. 

This  form\da  is  used  to  explain  tlie  ease  with  which  sodium 
hydrogen  carbonate  loses  carbon  dioxide,  and  the  action  of  ammonia, 
barium  chloride,  and  lime  respectively  on  the  aqueous  solutions. 
Equations  are  also  given  for  the  ammonia  soda  proce.-s.  T.  S.  P. 
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Method  for  the  Preparation  of  Stable  Colloidal  Metals. 
Cesare  Sbrono  (Arch.  Farm,  sjurim.,  1910,  9.  152 — 157). — Stable 
colloidal  solutions  of  certain  metals  may  be  obtained  by  electrolysing 
a  solution  of  pure  gelatin,  rendered  slightly  conducting  by  an  alkali 
chloride  or  sulphate,  between  metallic  electrodes. 

A  5%  solution  of  gelatin  is  used,  containing  1%  of  sodium  chloride 
or  sulphate,  and  contained  in  a  glass  vessel.  The  anode  is  placed  in 
this  vesi-el,  whilst  the  cathode,  composed  of  the  metal  to  be  rendered 
colloidal,  is  enclosed  in  an  inner  porous  cell.  A  continuous  current 
of  3  to  5  amperes  is  used  at  120  volts.  Considerable  foaming  takes 
plaQe,  and  it  is  necessary  to  interrupt  the  operation  from  time  to  time 
to  prevent  loss  of  liquid.  After  about  ten  minute.",  a  colloidal  solution 
of  the  metal  is  obtained  in  the  neighbourhood  of  the  anode.  The 
liquid  surrounding  the  cathode  is  free  from  metal. 

In  the  case  of  gold,  a  violet  colloidal  solution  is  obtained  containing 
42  mg.  of  gold  per  litre.  It  is  clear  by  transmitted,  but  opalescent  by 
reflected,  light,  and  is  very  stable,  remaining  unchanged  in  air  for 
more  than  a  month,  the  gold  preserving  the  gelatin  in  a  perfectly 
sterile  condition.  A  similar  colloidal  solution  of  silver  is  obtained, 
containing  87  mg.  of  silver  per  litre.  Iron  yields  a  solution  containing 
a  ferrous  salt,  together  with  colloidal  iron,  and  a  small  precipitate 
of  ferrous  hydroxide.  By  the  prolonged  action  of  the  current,  large 
quantities  of  metal  may  be  brought  into  solution,  in  one  case  3 "225 
grams  of  silver  being  dissolved  in  448  c.c.  of  liquid. 

It  is  assumed  that,  in  the  electrolysis  of  sodium  chloride  with  gold 
electrodes,  the  chlorine  liberated  attacks  the  gold  anode,  forming  gold 
chloride,  and  that  the  gelatin  is  partly  decomposed,  yielding  acids 
resembling  protalbic  and  lysalbic  acids,  which  then  reduce  the  gold  to 
the  colloidal  metallic  state,  as  in  Paal's  method  of  preparation. 

C.  H.  D. 


Binary  Systems  Formed  from  the  Alkali  Sulphates  and 
Calcium  Sulphate.  Hans  Muller  {Jahrh.  Min.  Beil.  Bd.,  1910,  30, 
1 — 54). — The  normal  sulphates  of  potassium,  rubidium,  and  caesium  are 
enantiotropic-dimorphic,  being  rhombic  at  the  ordinary  temperature 
and  hexagonal  at  higher  temperatures.  Twin  crystals  separate  from  the 
fusions,  but  twinning  disappears  at  the  transition  point.  With  rising 
temperature,  expansion  takes  place  at  the  transition  point,  and  the 
cubical  coefficient  of  expansion  of  the  rhombic  modification  is  greater 
than  that  of  the  hexagonal.  The  melting  points  are  :  K2S04=  1057°, 
Eb2S04=  1051°,  0^2804  =  995°,  and  the  transition  points  are  respec- 
tively :  580°,  649°,  and  660°.  The  latent  heat  of  fusion  decreases 
very  slightly  from  potassium  sulphate  to  caesium  sulphate,  whereas 
the  latent  heat  of  transition  decreases  very  greatly  in  the  same  order, 
being  practically  zero  for  caesium  sulphate. 

The  temperature-concentration  diagrams  of  the  systems  composed  of 
calcium  sulphate  with  potassium  sulphate,  rubidium  sulphate,  sodium 
sulphate,  lithium  sulphate,  rubidium  sulphate,  and  caesium  sulphate 
respectively  were  determined  both  thermally  and  optically,  with  the 
following  results.     The  double  salt,  K2S04,2CaS04,  exists  \  it  is  enantio- 
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tropic-dimorphic,  the  transition  temperature  being  936°,  and  m.p.  1004°. 
It  takes  up  water  with  the  formation  of  a  hydrate  containing  i^H^O. 

Rubidium  and  calcium  sulphates  form  the  enantiotropic-trimorphic 
double  salt,  RboS04,2CaSO„  m.  p.  1043°.  The  first  transition  point 
is  at  915°,  the  second  at  787°. 

The  double  salt,  CsoS0j,2CaS0^,  was  obtained  from  the  fusions.  It 
is  dimorphic,  with  m.  p.  959^,  and  a  transition  temperature  of  722°. 
Pure  sodium  sulphate  has  a  transition  temperature  at  233°,  contraction 
taking  place  when  the  tran?formation  takes  phvce  with  rising  tempera- 
ture. With  calcium  sulphate,  it  forms  the  double  salt,  4NaoS0^,CaS0^, 
which  is  completely  miscible  with  sodium  sulphate,  and  exists  in  one 
doubly  refracting  modification  only.  It  takes  up  water,  forming  a 
hydr-ite  with  1H,0. 

Glauberite  cannot  be  prepared  by  the  fusion  method.  From  a  fusion 
having  the  composition  of  glauberite,  anhydrite  is  first  deposited,  the 
remainder  then  solidifying  as  a  eutectic  of  anhydride  and  mixed  crystals 
of  CaS0^,4Na,S0^  with  CaSO^. 

Lithium  sulphate  and  calcium  sulphate  form  neither  double  silts  nor 
mixed  crystals. 

The  double  salt,  Rb2S04,Li304,  is  enantiotropic-dimorphic ; 
m.  p.  730°,  and  transition  temperature  of  142°.  The  double  salt, 
C^'2B04,Li2S04,  exists  in  one  modification  only,  m.  p.  729°. 

General  conclusions  to  be  drawn  are  as  follows.  It  is  not  always 
possible  to  determine  the  temperature-concentration  diagram  by  thermal 
methods  alone,  since  (a)  the  heat  of  transformation  is  at  times  so  small 
that  the  cooling  curve  does  not  show  an  arrest.  This  is  the  case, 
for  example,  with  CS.2SO4  and  Rb.2S04,Li.,S04.  (b)  Owing  to  the  formation 
of  mixed  crystals,  the  transformation  is  often  so  retarded,  or  spread 
over  so  great  an  interval,  that  it  is  not  noticeable  thermally.  This  is 
the  case  with  the  system  NaoSO^-CaSO^,4Na.,S04.  (c)  Wiien  the  fusion 
curve  runs  very  close  to  the  eutectic  line  only  one  arrest  is  obtained  on 
the  cooling  curve  ;  for  example  :  the  system  CaS04,4Na2S04-CaS04. 

Optical  investigations  do  not  always  lead  to  conclusive  results,  since 
in  some  ca^es  thin  sections  of  fusions  from  which  one  component  has 
separated  first  cannot  be  di.stinguisbed  from  sections  of  the  eutectic ; 
in  other  cases,  from  a  fusion  of  eutectic  composition  the  one 
component  may  separate  without,  and  the  other  with,  super-cooling. 
The  latter  then  appears  as  an  older,  pre-eutectic  formation. 

T.  S.  P. 

Deposition  of  Calcium  Carbonate  from  Solutions  of  Calcium 
Hydrogen  Carbonate.  F.  Vetter  (Zeitch.  Kryst.  Min.,  1910,  48, 
^^ — 109). — The  author  has  studied  the  deposition  of  calcium  carbonate 
from  solutions  of  calcium  hydrogen  carbonate  in  (1)  pure  water;  (2) 
sea-water  containing  2790  grams  of  NaCi,  234  grams  of  MgCI.^, 
1-65  grams  of  KCI,  052  gram  of  NaBr,  156  grams  of  CaSO^, 
1-85  grams  of  MgSO^,  in  1000  grams  of  water  :  (2a)  sea-water  plus 
2  03  grams  of  ammonium  sulphate  per  litre.  Also  from  solutions  con- 
taining in  1000  grams  of  water  (a)  1*56  grams  of  calcium  sulphate, 
(6)  2790  grams  of  sodium  chloride,  (c)  185  grams  of  magnesium 
sulphate,   (<<)   2-34   grams    of  magne.-iuiu  chloiMe,  (e)    1  55  grams  of 
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.potassium  chloride,  {f)  2074  grams  of  ammonium  chloride  (equivalent 
to  27*90  grams  of  sodium  chloride),  {g)  2*03  grams  of  ammonium 
sulphate  (equivalent  to  TS  grams  of  magnesium  sulphate),  {h)  a 
saturated  solution  of  sodium  chloride. 

The  solutions  were  saturated  with  calcium  hydrogen  carbonate  under 
a  pressure  of  1  atmosphere  of  carbon  dioxide.  Eighty  to  120  c.c.  of 
these  solutions  were  used  in  each  experiment,  and  the  calcium  carbonate 
was  deposited  by  drawing  dust-free  air  through  them  for  one  and 
a-half  to  two  hours.  In  some  cases,  nuclei  of  aragonite  or  calcite  were 
added.  The  temperatures  varied  from  0°  to  55'5°.  Experiments  were 
also  made  in  which  the  deposition  was  brought  about  by  first  drawing 
air  charged  with  ammonia  through  the  solutions  for  one  to  two  minutes, 
and  then  air  alone. 

In  sea-water,  nuclei  of  aragonite  do  not  favour  the  deposition  of  that 
substance  ;  in  no  case  was  aragonite  alone  deposited.  They  apparently 
hinder  the  deposition  of  hydiated  calcium  carbonate  (CaCOgjGHgO), 
except  in  one  case  each  from  solutions  of  magnesium  sulphate  and 
chloride.  From  pure  calcium  hydrogen  carbonate  solutions  they 
favour  the  deposition  of  aragonite,  although  their  influence  is  not  very 
marked.  The  calcite  deposited  in  the  presence  of  aragonite  nuclei 
never  occurs  in  the  form  of  sphseroliths  and  axioliths,  although  in  the 
absence  of  these  nuclei  it  is  deposited  preferably  in  these  forms. 

Nuclei  of  calcite  have  a  very  great  effect  and  hinder,  or  very  much 
limit,  the  deposition  of  unstable  forms.  From  sea-water  at  0°,  the 
presence  of  calcite  nuclei  does  not  always  prevent  the  deposition  of 
Vater's  modification  [Zeitsch.  Kryst.  Min.,  1893,  21,  433)  and  of  the 
exceedingly  unstable  compound,  CaCOg.GHgO. 

The  formation  or  greater  stability  of  aragonite,  "Vater's  modification, 
and  hydrated  calcium  carbonate  in  sea-water  is  not  due  so  much  to  the 
salt  content  as  to  the  presence  of  magnesium  salts.  It  is  improbable 
that  hydrated  calcium  carbonate  plays  any  part  in  natural  processes. 
Owing  to  the  unfavourable  solubility  relations  and  to  the  slow 
establishment  of  equilibrium,  the  acceleration  of  the  deposition  of 
calcium  carbonate  from  calcium  hydrogen  carbonate  solutions  is  of  very 
little  importance  so  far  as  the  formation  of  metastable  modifications  is 
concerned.  T.  S.  P. 

Carbides  of  Magnesium.  I.  J.  Novak  {Zeitsch.  physikah  Chem., 
1910,  73,  513—540.  Compare  Abstr.,  1909,  i,  865).— Magnesium  was 
heated  in  a  tube  at  a  definite  constant  temperature,  and  a  definite 
volume  of  a  gaseous  hydrocarbon  passed  over  it.  The  products  obtained 
in  different  experiments  were  decomposed  by  water,  the  acetylene 
converted  into  cuprous  acetylide,  the  allylene  into  the  silver  compound 
(compare  Berthelot,  Ann.  Chim.  Phys.,  1866,  [iv],  9,  423),  and  from 
the  relative  amounts  of  these  gases  the  composition  of  the  residue  was 
determined.  It  is  shown  that  two  carbides  of  magnesium,  MgCj  and 
MggC.j,  exist ;  they  are  decomposed  by  water  according  to  the  equations: 
MgC2  +  2H20  =  Mg(OH)2  +  C2H2  and  MggCs-f  41^20  =  2Mg(OH)2  + 
C3H4. 

The  decomposition  of  acetylenp,  accompanied  by  the  formation  of 
the  carbide,  MgC2,  begins  about  400°;  the  proportion  of  the  carbide 
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increases  rapidly  up  to  490°  and  beyond  that  point  diminishes.  Even 
at  700°,  however,  this  carbide  can  still  be  detected  in  the  reaction 
product.  At  460^  the  presence  of  the  carbide,  Mg^Q^,  in  the  product 
can  be  proved ;  the  proportion  increases  regularly  up  to  545^.  At 
714°,  a  large  proportion  of  carbon  is  produced,  and  soon  blocks  up  the 
tube.  The  products  obtained  between  465°  and  515°  are  hard,  compact 
masses,  steel-grey  in  colour,  and  only  decompose  water  slowly ;  those 
obtained  above  550°  are  grey,  brittle,  and  rapidly  decompose  water. 
The  proportion  of  free  carbon,  formed  by  heating  in  a  steel  tube,  is 
greater  than  when  a  porcelain  tube  is  used,  as  in  the  above  experiments. 

With  methane,  the  proportion  of  the  carbide,  MgoCg,  to  free  caibon 
produced  is  at  first  great,  and  only  at  780^  is  the  proportion  of  carbon 
the  greater.  The  maximum  point  for  the  formation  of  Mg^Cj  is  780°. 
The  other  carbide,  MgC2,  could  only  be  detected  at  733°.  The  results 
with  pentane  and  with  octane  are  very  similar  to  those  with  methane  ; 
the  maximum  in  the  formation  of  the  carbide,  Mg2C3,  occurs  in  both 
cases  about  700°.  Of  these  three  hydrocarbons,  octane  begins  to 
decompose  at  the  lowest  temperature. 

The  results  with  benzene,  toluene,  and  the  three  xylenes  are  some- 
what similar  to  those  for  the  three  paraffins.  In  all  cases  the  proportion 
of  the  carbide,  MgCo,  is  small,  and  the  maximum  formation  of  Mg.jCg 
occurs  at  temperatures  ranging  from  650°  to  720°.  The  decomposition 
of  toluene  begins  at  the  lowest  temperature,  520°. 

The  relative  proportions  of  the  carbides  and  free  carbon  produced 
under  different  conditions  are  explained  by  the  fact  that  at  temperatures 
in  the  neighbourhood  of  570°,  the  reaction  2MgC2 — >-Mg2C3  +  Cis 
fairly  rapid;  this  reaction  predominates  up  to  610°,  above  which 
temperature  the  further  reaction  MgjCg  — >-  Mgo  +  3C  becomes  of 
most  importance.  The  effect  of  temperature  on  the  stability  of  the 
carbides  is  illustrated  graphically.  G.  S. 

[The  Alloys  of]  Copper,  Antimony,  and  Bismuth.  Nicola 
Paekavano  and  E.  Viviani  (Alii  B.  Accad.  Lincti,  1910,  [v],  19,  i, 
835 — 840). — Antimony  and  bismuth  appear  to  form  a  continuous  series 
of  solid  solutions,  and  an  alloy  containing  80%  Bi,  which,  when  first 
prepared,  contains  two  structural  constituents',  becomes  practically 
homogeneous  after  heating  for  ten  days  at  3i'0°.  Antimony  does  not 
retain  copper  in  solid  solution,  the  eutectic  being  distinctly  present  in 
an  alloy  containing  1'5%  of  copper.  Copper  does  not  retain  more  than 
a  very  minute  quantity  of  antimony  in  solid  solution.  The  ternary 
system  is  to  be  described.  C.  H.  D. 

New  Compounds  of  Quadrivalent  Cerium.  Giuseppe  A. 
IJarhieri  and  J.  Calzolabi  {Ber.,  1910,  43,  2214— 2216).— Ceric  salts 
may  bo  obtained  by  oxidation  of  cerous  salts  with  nitric  acid  when  the 
acid  of  the  cerous  salt  is  non-volatile  and  does  not  react  with  nitric 
acid  (compare  Barbieri,  Abstr.,  1907,  ii,  406).  In  this  way  uric 
aelenite,  Ce{iieO^).^,  eerie  dihijdrogen  arsenate,  Ce{HjAsOJ^,4HjO,  and 
eerie  monohydro<jen  arsenate,  Ce(HAsO^)2,6H20,  have  been  prepared. 

Cerie  telenite  is  prepared  by  heating  10  grams  of  cerous  nitrate  hexa- 
hydrate  and  12  grams  of  selenious  acid  with  200  c.c.  of  nitric  acid 
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(D  1 '40)  under  reflux  for  some  hours.    It  is  an  orange-yellow  powder, 
insoluble  in  water,  but  slightly  soluble  in  concentrated  nitric  acid 

Ceric  dihydrogen  arsenate  is  formed  by  heating  cerous  nitrate  (1  mol.) 
and  arsenic  acid  (4  mols.)  with  concentrated  nitric  acid  for  some  hours. 
After  distilling  off  the  excess  of  nitric  acid,  the  pale  yellow  solution 
deposits  white  needles  of  the  above  salt.  When  it  is  dissolved  in  the 
minimum  quantity  of  concentrated  nitric  acid  and  the  cold  solution 
diluted  with  water,  a  white,  crystalline  deposit  of  ceric  monohydrogen 
arsenate  is  formed,  arsenic  acid  remaining  in  solution.  T.  S.  P. 

Thermic  Reduction  of  Alumina.  Paul  Askenasy  and  A. 
Lebedeff  {Zeitsch.  Eleklrochem.,  1910,  16,  559 — 566). — As  previous 
observers  have  obtained  contradictory  results  on  the  reduction  of 
alumica  by  carbon,  a  complete  review  of  the  literature  is  given.  The 
authors  have  made  experiments  with  direct  and  alternating  current  arc 
furnaces  and  with  an  electrical  resistance  furnace.  A  mixture  of 
alumina  and  wood  charcoal  heated  in  an  arc  furnace  (similar  to  those 
employed  in  making  calcium  carbide)  gives  off  large  quantities  of 
carbon  monoxide  at  first  followed  by  brilliant  flames  of  burning 
aluminium  vapour.  If  the  heating  is  stopped  as  soon  as  these  appear, 
the  product  consists  of  fused  alumina  mixed  with  aluminium  carbide 
and  aluminium.  In  the  carbon  tube  resistance  furnace,  the  highest 
temperature  reached  was  not  much  above  the  melting  point  of  alumina 
(about  2000°),  and  here,  too,  both  carbide  and  metal  were  formed. 
Aluminium  carbide  is  not  changed  when  heated  in  a  vacuum  at 
any  temperature  between  400°  and  1400°.  The  authors  think  that 
aluminium  carbide  is  first  formed  :  2AI2O3  + 90  =  AI4C3  + 6C0.  This 
reacts  with  alumina  (or  dissociates)  at  higher  temperatures  (2100°, 
say),  yielding  aluminium,  which  may  probably  be  dissolved  in  the 
carbide  (otherwise  it  would  distil  away  because  its  boiling  point  is 
about  1800°) ;  on  cooling,  the  aluminium  separates  out  of  the  solution, 
which  explains  why  aluminium  and  its  carbide  were  found  side  by  side 
in  the  product.  T.  E. 

Advances  in  the  Domain  of  the  Ceramic  Industry.  Wilhelm 
PuKALL  {Ber.,  1910,43,  2078— 2106).— An  account  of  the  history  of, 
and  recent  advance  in,  the  domain  of  the  ceramic  industry.     J.  J.  S. 

Manufacture  of  Cementation  Steel.  VII.  Cementation 
based  on  the  Specific  Action  of  Carbon  Monoxide.  Federico 
GioLiTTi  and  G.  Tavanti  {Atti  R.  Accad.  Sci.  Torino,  1910,  46, 
539 — 563). — It  is  shown  that  fracture  frequently  takes  phxce  in  steels 
along  a  boundary  between  two  portions  of  different  structure,  due  to 
segregation,  the  proportion  of  carbon  being  different  on  the  opposite 
sides  of  the  line  of  fracture.  This  segregation  occurs  during  the  slow 
cooling  of  the  steel,  and  it  is,  therefore,  desirable  to  tind  a  process  of 
cementation  (case  hardening)  in  which  such  segregation  is  avoided. 

The  steel  is  heated  in  a  porcelain  tube,  the  ends  of  which  are  packed 
with  purified  carbon,  whilst  a  current  of  carbon  dioxide  is  led  slowly 
through  the  tube.  The  steel  is  then  in  contact  with  a  mixture  of 
carbon  monoxide  and  dioxide  in  equilibrium  with  carbon  at  the  given 
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temperature.  The  steel  preserves  its  bright  surface  during  the  process 
of  cementation.  The  carbon  is  in  this  way  much  more  evenly 
distributed  in  the  outer  layers  of  the  steel  than  when  ethylene  is  used, 
and  the  brusque  transition  from  high  to  low  carbon  steel  in  the  outer 
zone  does  not  occur.  C.  H.  D. 

Thorium  Sulphate.  Barre  {Compt.  rend.,  1910,  151,  231—234). 
— Experiments  have  shown  that  aqueous  solutions  of  thorium  sulphate 
have  a  speci6c  resistance  and  freezing  point  in  good  agreement  with 
the  laws  of  Bouty  and  Raoul.  Similar  cryoscopic  and  conductivity 
determinations  have  confirmed  the  existence  of  the  double  sulphate  of 
potassium  and  thorium  described  in  a  previous  communication  (this 
vol.,ii,  718).  W.  O.  W. 


Mineralogical    Chemistry. 


Analyses  of  Seligmannite,  Zinciferous  Tennantite,  and 
Puchsite  from  Binn,  Switzerland.  George  T.  Prior  {Min.  Mag., 
1910,  16,  385 — 387). — ^The  following  analyses  are  given  of  minerals 
from  the  crystalline  dolomite  in  the  Lengenbach  quarry.  The  rare 
mineral  seligmannite,  described  by  H.  Baumhauer  in  1901,  has  not 
previously  been  analysed ;  but  from  a  consideration  of  the  crystalline 
form  it  was  predicted  to  be  the  sulpharsenite  of  copper  and  lead, 
CuPbAfeS3,  isomorphous  with  bournonite  (CuPbSbSg).  This  prediction 
is  fully  confirmed  by  the  following  analyses  :  I  agrees  closely  with  the 
above  formula,  while  the  material  of  II  was  perhaps  not  quite  so 
pure  : 


Pb. 

Cu. 

Ag. 

Zn. 

Fe. 

As. 

Sb. 

S. 

Total. 

Sp.gr. 

I. 

46-34 

1309 

0-11 

0-27 

0  06 

16-88 

0-64 

21-73 

99  12 

5-44 

11. 

48-83 

10-51 

0-23 

— 

0-80 

1694 

0-71 

2201 

100-03 

548 

III. 

— 

42-03 

1-24 

7-76 

0-62 

19-80 

— 

28  08 

99-53 

4-61 

Analysis  III  is  of  zinciferous  tennantite  ("binnite")  with  the 
form  of  cubes,  the  faces  of  which  are  deeply  striated  parallel  to  one 
diagonal,  this  is,  parallel  to  the  edges  of  intersection  with  small 
tetrahedral  faces. 

Clear,  green  crystals  of  muscovite  (fuchsite)  gave  : 

Loss  on 
f'iO,.     AljOj.   Cr^O,.     FeO.      CaO.     MgO.      K,0.    Na^O.     U.fi.  ignition.  Total. 
il-86      0  87      0-56      058      291      10-72      016      0  14       537      10041 

L.  J.  S. 

Minerals  Formed  by  the  Combustion  of  Pyritous  Shales  in 
Midlothian.  S.  James  Shand  {Min.  Mag.,  1910,  15,  403—406).— 
By  the  spontaneous  combustion  of  a  heap  of  shaly  refuse  at  the  Emily 
coal  pit,  Arniston,  the  following  minerals  have  been  formed  :  Native 
sulphur,    as  powdery   encrustations   and   as   minute    crystals.      Sal- 
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ammoniac,  as  fibrous  crusts  and  small  rhombic-dodecahedra. 
Tschermigite  (?)  (ammonia-alum)  was  detected  amongst  the  material  by 
qualitative  tests.  Mascagnite  (ammonium  sulphate),  as  fibrous  and 
mealy  enciustations.  Halotrichite  (?),  as  white  to  yellow,  porous 
masses  cementing  frfigments  of  cinder  and  burnt  shale.  When  taken 
from  the  hot  refuse  heap  this  had  a  fused  appearance,  but  it  soon 
deliquesced  on  exposure  to  air.  It  is  suggested  that  the  white 
portion  of  this  material  may,  while  still  hot,  have  been  anhydrous 
aluminium  sulphate  (which  would  represent  a  new  mineral  species). 
Analysis  of  the  portion  soluble  in  water  gave  : 

AI2O3.  FcgOa.  CaO.  SO3. 

20-44  10-57  108  67-91 

corresponding  with 


A1.^(S04)3.  Fe^CSOJs.  CaS04.  H.JSO4 

68-13  26-28  2-62  2-97 


L.  J.  S. 


Rivotite.  Alfred  Lacroix  {Bull.  Soc.  franc^.  Min.,  1910,  33, 
190 — 192). — This  name  was  applied  by  Ducloux,  in  1874,  to  a  compact, 
yellowish-green  material  from  Spain ;  his  analysis  showed :  Sb205, 
42  00;  AggO,  1-18;  CuO,  39-50;  CO2,  21-00  =  10368.  A  very 
similar  material  is  now  being  worked  as  an  ore  at  Irazein,  near 
Sentein,  dep.  Ariege,  France,  where  it  forms  bead-like  masses  in 
dolomites  of  Devonian  age.  This  is  olive-green  or  blacki^h-green 
with  a  dull,  uneven  fracture,  and  it  sometimes  encloses  specks  of 
tttrahedrite  and  strings  of  malachite  and  chessylite.  To  all  appear- 
ance the  material  is  homogeneous,  but  thin  sections  under  the 
microscope  show  around  grains  of  tetrahedrite  concentric  layers  of  a 
golden-yellow  isotropic  material  and  of  a  greenish-yellow  birefringenfc 
material.  The  latter  is  dissolved  out  by  ammonia  or  by  acetic  acid, 
and  consists  of  malachite,  whilst  the  former  is  a  hydrated  oxide  of 
antimony  soluble  in  hydrochloric  acid.  The  original  Spanish  material 
presents  the  same  microscopical  characters,  and  was  proved  to  contain 
water.  Rivotite  is  therefore  an  intimate  mixture  of  malachite  and 
stibiconite   resulting  from   the  alteration  of   tetrahedrite. 

L.  J.  S. 

Datolite  from  the  Lizard  District,  Corn-wall.  W.  F.  P. 
McLiNTOCK  {Min.  Mag.,  1910,  15,  407 — 414). — A  new  occurrence  of 
crystallised  datolite  (a  mineral  only  once  before  recorded  in  England) 
has  been  discovered  at  the  junction  of  a  serpentine  and  hornblende-schist 
at  Park  Bean  Cove  in  the  paiish  of  Mullion.  The  associated  minerals 
in  the  crystal-lined  cavities  are  calcite,  rarely  natrolite,  and  specks  of 
copper-pyrites.  Massive  datolite  and  the  botryolite  variety  are  also 
present.  A  detailed  crystallographic  description  is  given,  and  the 
optical  constants  determined.  The  following  analysis  agrees  closely 
with  the  usual  formula  :  HCaBSiOj. 

SiOj.  CaO.        (Fe,Al)203.       B.p..  H,0.  Total.  Sp.  gr. 

37-45  31-67  0-57  21-87    ,        5-67  100-23  3*001 

L.  J.  S. 
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A  Soda-sanidine  from  Mitrowitza.  Franz  Angel  (Jahrb.  Min. 
Beil.  BJ.,  1910,  30,  254—268). — The  analysis  of  a  soda-sanidine  from 
Mitrowitza  gave  : 


SiOa. 

AlA- 

ye,o,. 

CiiO. 

MgO. 

KoO. 

XijO. 

Total. 

62  04 

21-60 

2-29 

0-95 

0-53 

6-73 

4  92 

99-06 

corresponding  with  SKAlSigOg,  QNaAlSijO^. 

Crystallographic  inve;tlgations  show  that  it  is  really  an  orthoclastic 
felspar  with  unusually  abnormal  optical  orientation.  It  stands  in  the 
same  relation  to  the  soda  orthoclases  as  does  the  normal  sanidine  to 
ordinary  orthoclase.  T.  S.  P. 

A  New  Mineral  from  the  Iron  Mines  near  Segr6  (Maine-et- 
Loire).  Alfred  Lacroix  (^u^/.  S'oc./ran^.  Min.,  1910,33,  270 — 273). 
— This  mineral,  which  has  previously  been  considered  as  biotite,  occurs 
in  a  vein,  together  with  chalybite,  quartz,  and  some  galena,  at  the 
junction  of  beds  of  magnetite  with  an  altered  diorite  in  the  Mioguet 
mine.  It  forms  confused  aggregates  of  opaque,  black  or  greenish- 
black  plates,  somewhat  resembling  stilpnomelane  in  appearance.  In 
convergent  polarised  light  a  dislocated  black  cross  is  seen,  the  optical 
sign  being  negative.  The  very  strong  dichroism  is  black  and  opaque 
to  clear  yellow.  Before  the  blowpipe  the  minei'al  fuses  to  a  black 
magnetic  enamel ;  and  all  the  water  is  lose  at  a  low  red-heat.  It  is 
easily  attacked  by  hydrochloric  acid,  leaving  pearly  scales  of  silica. 
Analysis  by  F.  Pisani  gave  the  following  results,  agreeing  with  the 
formula:  17Si02,4(Fe,Al)P3,8(Fe,Mg)0,K20,8H20. 

SiOj.     AI2O3.    Fe-jOj.    FeO.      MgO.     CaO.     Na,0.     KjO.     H.jO.     Total.  Sp.gr. 
43  65       5-22       IS  80     1900      322       0-94       066       3-00       6  00     100-49     2  S6 

The  mineral  thus  differs  from  the  micas  in  the  small  amount  of 
alumina  and  alkalis,  and  also  in  the  water  being  expelled  at  a  lower 
temperature.  It  approaches  more  nearly  to  stilpnomelane,  from 
which,  however,  it  differs  in  containing  alkalis  and  much  ferric  iron. 
Since  the  chlorites  are  characterised  by  the  absence  of  alkalis,  the 
name  minguttile  is  proposed  for  this  miuei-al,  which  in  composition  is 
intermediate  between  the  iron-mica  lepidomelane  and  the  iron  chlorite 
stilpnomelaEo.  L.  J.  S. 

Structure  and  Composition  of  the  Chandakapur  Meteoric 
Stone.  Hehbkkt  L.  Bowman  and  Herbert  Edmunu  CrAKKE(J/tn.  Mug., 
li^lO,  15,  350 — 376). — A  description  is  given  of  one  of  three  meteoric 
stents  which  fell  near  Chandakapur,  in  the  Berar  valley,  India,  on  June 
6,  18i8.  The  structure  is  chondritic.  Full  details  aie  given  of  the 
methods  of  analysis;  briefly  these  are:  (i)  A  preliminary  separation 
of  the  magnetic  material  from  the  dry  powder  by  means  of  a  magnet, 
and  the  extraction  of  the  metallic  cou.'-tituents  from  the  two  portions 
so  obtained,  by  the  prolonged  action  of  a  solution  containing  mercuric 
chloride,  in  an  atrtosphere  freed  from  oxygen,  (ii)  The  re«luction  of 
rust,  magnetite,  sulphides,  and  phosphides  to  the  metallic  state  by 
Ignition  in  hydrogen,  and  extraction  of  the  resulting  metals  with 
mercuric   solution,     (iii)    The    separation   of   the  silicates    into   two 

5:j— 2 
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portions,  by  treatment  witli  hydrochloric  acid  under  conditions  favour- 
able to  the  attack  of  olivine  but  not  of  pyroxene  or  felspar,  (iv)  The 
analysis  of  the  resulting  fractions  and  the  estimation  of  alkalis  and  of 
sulphur  and  phosphorus  by  the  usual  analytical  methods. 

The  combined  results  give  the  following  bulk  composition  of  the 
meteorite  : 

Combined  as 

schreibersite 

Metallic.  and  troilite. 


Fe. 
5-25 


Ni(Co). 
0-55 


Ca." 

trace 


Fe. 
3-73 


Ni(Co). 
0-31 


P. 

0-16 


S. 
1-79 


Rust  and 

magnetite. 

0-3 


Chroniite. 
0-51 


SiO.,. 

38-02 


MgO. 
21-31 


FeO. 
19-81 


CaO. 

242 


NiO. 
0-07 


Al^O.. 
4-17 


Na,0. 
1-26 


K2O. 
029 


The  corresponding  mineralogical  composition  is 


Metallic 

alloys. 

5-80 


Troilite. 
4-92 


Schreibersite.  Chromitc. 
1-06  0-51 


Rust  and 

magnetite. 

0-30 


Olivine 

(and  some 

"glass"). 

53-47 


Total. 
99-95 


Pyroxene 

(and 
felspars). 

33-89 
L.  J.  S. 


Physiological    Chemistry. 


What  Influence  does  the  Exact  Estimation  of  the  Tension 
of  Water  Vapour  Exert  on  the  Results  Obtained  in  the 
Respiration  Experiments  in  the  Regnault  Reiset  Apparatus 
as  Modified  by  Zuntz  and  Oppenheimer.  Hans  Murschhauser 
(Biochem.  Zeitsch.,  1910,  27,  147 — 169). — In  calculating  the  volume 
of  oxygen  and  nitrogen  in  the  apparatus  at  the  beginning  and  end  of 
the  experiment,  it  has  been  generally  assumed  that  the  air  is  saturated 
with  water-vapour.  This  the  author  shows  is  not  the  case,  and  he 
calculates  the  possible  errors  due  to  the  neglect  of  this  fact.  He 
corrects  for  the  error  by  estimating  the  degree  of  saturation  of  air  in 
the  apparatus  by  means  of  a  hygrometer,  and  gives  experimental 
examples  to  show  how  by  this  means  the  error  can  be  reduced, 
illustrating  his  points  both  by  combustion  of  alcohol  in  the  apparatus 
and  by  actual  respiration  experiments  on  infants.  S.  B.  S. 


Periodic  Breathing  at  High  Altitudes.  The  Estimation  of 
Total  Oxygen  Capacity  and  Blood- volume  at  Different 
Altitudes  by  the  Carbon  Monoxide  Method.  C.  Gordon 
Douglas  {J.  Physiol,  1910,  40,  454—471,  472— 479).— Increase  of 
altitude  increases  the  duration  of  the  periodic  breathing  which  follows 
apnoea  produced  by  forced  breathing ;  indeed,  Cheyne-Stokes  breathing 
may  at  a  sufficient  altitude  become  permanent.    The  cause  is  deficiency 
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of   oxygen.     Circulatory   changes    may   intensify  the   condition,  but 
psychic  influence  is  negligible. 

Determinations  of  the  total  oxygen  capacity  in  the  same  individual 
by  the  carbon  monoxide  method  give  variations  ±  8%  of  the  mean 
value.  At  high  altitudes  partial  saturation  of  the  observer  with 
carbon  monoxide  renders  him,  comparatively  speaking,  inefficient  to 
make  colorimetric  observations.  Fallacy  may  also  arise  from  the 
experiment  lasting  too  short  a  time  for  thorough  admixture  of  the 
whole  blood  and  the  gas  to  occur.  W.  D.  H. 

The  Influence  of  Oxygen  Pressure  on  the  Gaseous 
Exchange  of  Certain  Sea  Animals.  Martix  Henze  {Biocfum. 
Zeitsch.,  1910,  26,  255 — 278). — The  animals  were  kept  in  closed 
vessels  at  constant  temperature  in  sea-water  with  varying  contents. 
The  oxygen  was  estimated  in  the  water  by  Winkler's  method  before 
and  after  the  experiments.  There  was  generally  found  to  be  a  certain 
maximum  oxygen  concentration,  beyond  which  the  oxygen  consumption 
did  not  increase.  The  oxygen  consumption  in  the  case  of  fertilised 
eggs  was  independent  of  the  oxygen  content  of  the  water,      S.  B.  S, 

Respiratory  Quotients  after  Exclusion  of  the  Abdominal 
Organs.  Otto  Forges  {Biochem.  Zeitsch.,  1910,27,  131— 142).— It 
was  found  that  in  rabbits  with  artiOcial  respiration,  in  which  the 
abdominal  organs  had,  by  means  of  ligatures,  been  excluded  from  the 
circulation,  the  respiratory  quotient  was  higher  than  in  control 
animals  treated  in  the  same  way,  but  in  which  circulation  through 
the  abdominal  organs  remained  intact.  The  author  interprets  the 
result  as  indicating  that  only  carbohydrates  are  utilised  under  the 
former  conditions,  as  the  fats  and  proteins  can  only  be  utilised  when 
the  liver  is  intact ;  these  substances  probably  undergo  such  changes  in 
that  organ  that  carbohydrates  can  be  formed  from  them.        S.  B.  S. 

The  Respiratory  Quotients  of  Dogs  with  Pancreatic 
Diabetes  when  the  Abdominal  Organs  are  Excluded  from 
the  System.  Otto  Porges  and  H.  Salomon  (Biochem.  Zeitsch., 
1910,  27,  143 — 146). — As  -the  respiratory  quotient  is  higher  in 
diabetic  animals  with  abdominal  organs  excluded  from  the  circulation 
than  in  similar  control  animals  with  circulation  intact,  the  con- 
clusion is  drawn  that  in  diabetes  the  capacity  of  the  organism  for 
burning  sugar  remains  intact.  S.  B.  S. 

The  Distribution  of  Reducing  Substances  in  Rabbit's 
Blood.  H.  Lyttkens  and  J.  Sandgke.v  {Biochem.  Zeitsch.,  1910, 
28,  382 — 390). — The  reducing  substances  were  estimated  by  Bang's 
method  in  serum,  corpuscle.**,  etc.,  both  before  and  after  submitting 
the  protein-free  liquids  to  fermentation.  It  was  found  that  both 
serum  and  corpuscles  contain  reducing  8ub.stances.  In  the  corpuscles 
the  quantity  is  from  0  07  to  008,  and  in  the  serum  0*27%  (calculated 
as  dextrose).  Sucrose  appears  to  be  absent.  After  bleeding,  the  reduc- 
ing substances  increase  to  014%  in  the  case  of  the  corpuscles,  and  to 
060%  in  the  case  of  serum.     After  phloridzin  poisoning,  the  content 
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in  reducing  substances  is  the  same  as  in  normal  blood;  and  after 
adrenaline,  about  the  same  as  in  animals  after  blood-letting.  A  part 
of  the  sugar  in  circulating  blood  exists  apparently  in  a  form  of 
combination.  The  whole  of  the  sugar  is  in  the  serum  (normal  quantity, 
0-22%).  The  remainder  of  the  reducing  substance  is  not  sugar 
(conclusions  from  fermentation  tests).  S.  B.  S. 

Conjugation  as  Sulphonyl  Derivatives.  Eduardo  Filippi 
{Cliem.  Zenlr.,  1910,  i,  1981;  from  Arch.  Farm,  sperim.,  1910,  9, 
158 — 172).  —  Small  quantities  of  phenol  in  blood  can  be  detected  by 
physical  changes,  such  as  conductivity,  freezing-point  depre-^sions, 
FUiface-tension,  etc.  After  injection  of  phenol,  guaiacol,  and  thiocol 
(potassium  guaiacolsulphonate),  free  phenols  can  be  detected  in  the 
blood  by  these  phy.eical  or  chemical  methods  only  for  a  short  time, 
and  in  small  quantities,  even  after  addition  of  toxic  doses.  Even  after 
one  to  two  hours,  the  phenols  circulate  in  the  form  of  sulphuric 
acid  esters.  S.  B.  S, 

Relation  of  the  Pancreas  to  Blood  Diastases  in  Dogs.  H. 
Otten  and  T.  C,  Galloway,  jun.  {Amer.  J.  Physiol.,  1910,  26, 
347 — 353). — After  extirpation  of  the  pancreas,  the  diastases  of  the 
blood  are  either  destroyed  or  eliminated  in  a  short  time.  Later,  they 
again  appear,  showing  that  the  pancreas  is  not  the  sole  seat  of  their 
origin,  although  it  is  probably  an  important  one.  The  point  is 
discussed  whether  the  blood  diastases  are  related  to  sugar  metabolism 
or  are  waste  products,  or  whether  they  ai*e  of  two  kinds:  (1)  those 
of  pancreatic  origin  of  no  significance  in  metabolism,  and  (2)  those 
from  other  organs  (possibly  the  liver),  which  may  play  an  important 
part  in  the  dtstruction  of  glycogen.  VV.  D.  H. 

The  Nature  of  the  Antitrypsin  Formation  in  the  Organism. 
A.  Bkalkstein  and  L.  Kepinoff  {Biochem.  Zeitscfi.,  1910,  27, 170 — 173). 
— The  authors  contend  that  the  increased  formation  of  antitrypsin  in 
blood-serum  is  due  to  cell  degradation,  and  the  setting  free  of  the 
intracellular,  proteolytic,  or  autolytic  ferments.  They  show  that  the 
antitryptic  action  of  the  serum  can  be  increased  by  the  injection 
intraperitoneally  of  liver  or  carcinoma  paste  if  the  material  is  not 
previously  heated.  If  it  is  heated  before  injection,  no  increased 
antitrypsin  formation  is  observed.  S.  B.  S. 

Quantity  of  Secretion  in  a  Given  Gastric  Fluid.  Justin 
AViNTEK  {Compt.  rend.,  1910,  151,  165  — 167). — A  discussion  of  the 
influence  of  test  meals  on  the  concentration  of  the  gastric  fluid. 

W.  0.  W. 

Calcium  Metabolism  and  its  Relationship  to  Phosphoric 
Acid  and  Magnesium  Metabolism.  Martin  Kochmann  {Biodiem. 
/.eiuJi.,  1910,  27,  85 — 86). — In  an  adult  dog,  it  is  impossible  under 
normal  conditions  to  determine  a  minimum  of  cxlcinm  necessary 
for  maintenance  of  equilibrium,  since  the  calcium  balance  is  influenced 
by  the  amounts  of  ingested  protein,  fat,  and  probably  also  carbohydrate, 
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for  by  adding  these  to  theoriginal  diet,  a  considerablequantity  of  calcium 
is  eliminated  by  the  organism.  Calcium  equilibrium  can  be  recon- 
Ptituted  by  the  addition  of  calcium  to  the  increased  diet.  For  these 
reasons,  the  calcium  equilibrium  can  be  varied  at  will.  Magnesium 
behaves  in  a  similar  way.  Phosphoric  acid  metabolism  is  influenced 
by  the  amount  of  protein  and  calcium  ingested.  The  peculiar  behaviour 
of  the  lime  is  explained  by  assuming  that  the  excess  is  rendered  harm- 
less by  entering  into  combination  with  the  harmful  or  unused 
metabolites,  and  thus  eliminated  from  the  body.  S.  B.  S. 

The  Influence  of  Long-continued  Ingestion  of  Nucleic 
Acid  on  the  Purine  Metabolism  and  the  Excretion  of 
AUantoin  in  the  Dog.  Waichi  Hirokawa  {BiocJiem.  Zeiisch., 
1910,  26,  441 — 457). — A  small  dog  could  tolerate  for  three  months 
5  grams  of  sodium  nucleate  daily  added  to  a  mixed,  but  fairly  uniform, 
diet  without  suffering  any  ill  effects.  The  purine  bases  ingested  in 
this  form  were  excreted  chiefly  as  allantoin,  and  only  a  small  portion 
in  the  form  of  uric  acid  or  purine  bases,  even  on  superimposition  of 
lead  poisoning.  About  72 — 88%  of  the  ingested  purine  bases  appeared 
in  the  urine  in  the  form  of  purine  substances  or  allantoin.  Every  gram 
of  the  ingested  bases  cori-esponded  with  an  increased  output  of  0'0519 
gram  of  nitrogen  in  the  urine  in  the  form  of  purine  substances 
or  allantoin.  With  long-continued  feeding,  the  amount  of  allantoin 
excreted  decreased,  whereas  that  of  uric  acid  increased,  until  after  ten 
weeks  the  amount  of  uric  acid  was  about  ten-fold  that  of  the  first 
week.  Lead  poisoning  caused  a  still  greater  increase.  At  the 
beginning  of  the  nucleic  acid  ingestion,  the  uric  acid  nitrogen  was 
about  1%  of  the  sum  of  the  purine  and  allantoin  nitrogen  ;  it 
afterwards  increased  to  13%  without  any  corresponding  increase  of 
the  purine  base  nitrogen.  During  the  ingestion  of  excess  of 
purine  bases,  therefore,  the  organism  loses  its  capacity  of  oxidising 
uric  acid  to  allantoin.  S.  B.  S. 

The  Physiology  of  Winter  Sleep.  Fklix  Reach  (Btoehem. 
Zeitsch.,  1910,  26,  391— 405).— Dormice  lose  during  the  first  two 
months  of  their  winter  sleep  on  an  average  0*26%  of  their  body-weight 
daily,  of  which  more  than  half  is  attributable  to  loss  of  fat.  No 
glycogen  was  formed  during  winter  sleep,  in  fact,  a  certain  quantity 
was  lost.  Whilst  the  absolute  quantity  of  this  substance  lost  was 
Bmall  compared  with  the  fat,  the  relative  proportions  of  these  two 
substances  as  compared  with  their  total  quantity  stored  in  the  animal 
body  was  about  the  same.  During  the  sleep  both  the  fat  and  glycogen 
accumulated  in  the  liver.  The  quantitative  composition  of  the  fat  did 
not  alter  very  much  during  the  winter  sleep  ;  those  acids,  however, 
with  the  molecule  smaller  than  that  of  palmitic  acid  appeared  to  be 
destroyed  first ;  the  other  fatty  acids  gave  no  evidence  of  change, 
nor  could  an  increase  of  the  hydro-xy-acids  be  ascertained.     S.  B.  S. 

Changes  in  the  Pats  of  the  Hen's  Egg  during  Development. 
ELiZABETn  C.  Eavks  {J.  I'hysiol.,  1910,  40,  451— 453).— As  the  fat 
decreases  in  the  yolk,  that  in  the  clycken  increases ;  there  is  some  loss 
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due  to  fat  being  used  to  furnish  energy  ;  the  low  respiratory  quotient 
indicates  utilisation  of  fat.  During  the  first  ten  days  of  incubation 
the  iodine  value  of  the  yolk  fat  falls  from  70  to  64,  and  after  this  to 
44 ;  that  of  the  chicken  fat  is  at  first  low  and  rises  later.  The  low 
value  at  first  may  be  due  to  the  presence  of  other  substances  (especially 
a  brown  substance,  supposed  to  be  glycerol  and  glycero-phosphoric  acid) 
in  the  fat.  The  increase  later  points  to  a  desaturation  of  the  absorbed 
fat.  The  theory  of  Leathes,  that  the  formation  of  double  Unkings  is 
the  first  step  in  the  oxidation  of  fat,  is  supported.  W.  D.  H. 

Inhibition  of  the  Toxic  Action  of  Hydroxy!  Ions  on  the 
Eggs  of  the  Sea-Urchin  by  means  of  Potassium  Cyanide. 
Jacques  Loeb  (Biochem.  Zeitsch.,  1910,  26,  279 — 288). — The  author 
assumes  that  hydroxyl  ions  act  toxically  by  accelerating  oxidation.  By 
withdrawal  of  oxygen,  or  the  addition  of  potassium  cyanide,  this 
oxidative  process  can  be  inhibited.  If  either  fertilised  or  unfertilised 
eggs  of  Strongylocentroius  purpuratus  were  placed  in  artificial  sea- 
water  (50  c.c.  of  0*54%  ?«,-NaCl  +  1"1  c.c.  m/2-KCl)  containing  excess  of 
alkali,  and  then  transferred  to  normal  sea-water  and  fertilised,  they 
did  not  develop  normally.  In  a  control  experiment  in  which  potassium 
cyanide  in  addition  to  alkali  was  added,  normal  development  pro- 
ceeded. The  author  discusses  the  theory  of  the  action  of  alkali  on 
fertilised  and  unfertilised  eggs.  S.  B.  S. 

Inhibition  of  the  Toxic  Action  of  Hydroxyl  Ions  on 
the  Unfertilised  Egg  of  the  Sea-Urchin  by  Withdrawal 
of  Oxygen.  Jacques  Loeb  {Biochem.  Zeitsch.,  1910,  26,  289 — 292). 
— One  set  of  eggs  was  kept  in  sodium  chloride  solution  and  alkali  in 
the  presence  of  a  current  of  air,  and  the  other  was  kept  under  similar 
conditions,  but  in  presence  of  hydrogen.  Those  eggs  kept  under 
the  former  conditions  were  rapidly  destroyed,  whilst  the  others  could 
be  kept  for  some  hours,  and,  after  transference  to  sea-water  and 
fertilisation,  developed  in  the  normal  way.  If  kept  for  too  long  under 
these  conditions,  however,  they  could  not  be  developed.  (For  theory, 
see  preceding  abstract.)  S.  B.  S. 

The  Distribution  in  the  Organs  of  Ferments  Capable  of 
Splitting  Asparagine.  Otto  von  Furth  and  M.  Fbiedmann 
(JJioc/iem.  Zeitsch.,  1910,  26,  435 — 440). — A  ferment  capable  of  liberat- 
ing ammonia  from  asparagine  was  found  in  all  organs.  The  method  of 
experiment  was  to  determine  the  amount  of  ammonia  set  free  by 
similar  portions  of  organs  incubated  with  and  without  asparagine.  In 
the  case  of  the  mucous  membrane  of  the  small  intestine,  the  amount 
of  ammonia  liberated  was  so  great  as  to  indicate  the  scission  of 
this  substance  from  the  amino-  as  well  as  from  the  amido-group. 

S.  B.  S. 

Haemolysis  in  the  Liver.  Leonard  Findlay  (/.  Physiol.,  1910, 
40,  445 — 450). — The  blood  of  the  hepatic  vein  contains  in  the 
majority  of  experiments  recorded  more  red  corpuscles  than  that  of  the 
portal  vein  ;  this  is  probably  du^  to  lymph  formation  and  consequent 
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concentration  of  the  blood.  The  haemoglobin  roughly  runs  a  parallel 
course.  .N'o  free  hsemoglobin  occurs  in  hepatic  blood.  The  experi- 
ments, therefore,  lend  no  support  to  the  view  that  haemolysis 
occurs  in  the  liver.     The  animals  experimented  with  were  cats. 

W.  D.  H. 

The  Inhibition  of  Acetoacetic  Acid  Formation  in  the 
Liver.  Gustav  Embdex  and  Joseph  Wirth  (Biochem.  Zeitsch.,  1910, 
27,  1 — 19). — The  authors,  by  perfusion  experiments,  have  already 
shown  that  certain  substances  give  rise  to  acetone  substances  in  the 
liver  (leucine,  tsoleucine,  tyrosine,  phenylalanine,  etc.).  They  now 
show  that  other  substances,  when  added  to  these  in  the  blood-mixture 
used  for  perfusion,  inhibit  the  increased  formation  of  acetone 
substances.  Amongst  such  substances  are  ?t-valeric  acid,  amino-n- 
hexoic  acid,  and,  to  a  less  degree,  isohexoic  acid.  The  inhibitory 
character  depends  apparently  on  the  combustibility  of  these  substances 
in  the  liver ;  when  these  are  present,  the  substances  giving  rise 
to  acetone  substances  are  acted  on  so  slowly,  the  acetoacetic  acid,  etc., 
formed  so  slowly,  that  they  are  destroyed  without  accumulating.  A 
high  content  of  glycogen  in  the  liver  also  inhibits  the  acetone  formation 
from  isovaleric  acid,  although  dextrose  is  without  effect  on  this  factor. 
From  this  fact,  the  conclusion  is  drawn  that  stored  glycogen  is  more 
readily  burnt  than  dextrose.  rfZ-Alanine  and  dl-\a.ct\c  acid  are  also 
without  effect  on  acetoacetic  acid  formation  ]  no  definite  conclusions 
could  be  drawn  as  to  the  action  of  glycerol.  S.  B.  S. 

Acetoacetic  Acid  Formation  in  the  Liver  of  a  Diabetic 
Dog.  II.  Walter  Griesbach  {Biochem.  Zeitsch.,  1910,  27,  34 — 37). 
— It  has  been  shown  by  Embden  and  Wirth  (preceding  abstract)  that 
the  addition  of  7t-valeric  acid  inhibits  the  formation  of  acetone  when 
substances  which  are  normally  acetone  formers  are  perfused  through 
the  liver.  In  dogs  which  have  been  rendered  glycosuric  either  by 
pancreas  extirpation  or  phloridzin,  this  inhibition  by  n-valeric  acid 
does  not  take  place.  The  explanation  of  this  fact  which  is 
considered  most  probable  by  the  author  is,  that  the  livers  of  animals 
which  have  been  rendered  diabetic  have  so  much  fat  stored  up  intra- 
cellularly,  which  is  so  readily  combustible  with  formation  of  acetone 
substance?,  that  the  addition  of  other  added  combustible  substances, 
such  as  n-valeric  acid,  exerts  no  influence  on  the  formation  of  acetone 
substances.  S.  B  S. 

The  Degradation  of  isoLeucine  in  the  Liver.  Joseph  Wirth 
{liiocfum.  Zeitsc/t.,  1910,  27,  20— 26).— When  iVoieucine  or  a-methyl- 
butyric  acid,  which  is  assumed  to  be  an  intermediary  degradation 
product  of  the  former,  are  perfused  through  the  liver  there  is  sometimes 
an  increased  formation  of  acetone  substances,  and  at  other  times  not. 
There  are  various  ways  by  which  degradation  can  take  place,  as  either 
the  methyl  or  the  ethyl  group  can  he  oxidised.  In  the  former  case 
only  is  an  acetone-forming  .substance  formed.  That  the  ethyl  group 
can  also  be  destroyed  is  shown  by  the  experiments  with  /8-methyl- 
yaleric  acid,  which  on  perfusion  gives  rise  to  increased  formation  of 
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ace' one  substances,  the  formation  of  which  can  only  arise  by  the 
destruction  of  tbe  ethyl  group,  Ethylbutyric  acid  also  gives  rise 
to  variable  results.  S.  B.  S. 

Degradation  of  Leucine  in  the  Liver.  Fritz  Sachs  {Biochem. 
Zeitsch.,  1910,  27,  27 — 33). — It  has  been  shown  that  amino-acids 
behave  iu  the  liver  with  regard  to  the  formation  of  acetone  substances 
like  the  amino-free  acid  containing  one  carbon  atom  less,  and  not  like 
those  with  tbe  same  number  of  carbon  atoms.  From  this  it  appears 
as  if  the  amino-acids  are  degraded  by  deamidisation  and  oxidation  of 
the  terminal  carbon  atom.  If  oxidation  takes  place  before  deamidi- 
sation, the  possible  intermediate  product  in  the  degradation  of  leucine 
is  ?soamylamine,  from  which  by  deamidisation,  {soamyl  alcohol,  tsovaler- 
aldehyde,  and  isovaleric  acid  can  be  produced.  If  deamidisation  precedes 
oxidation,  the  immediate  products  would  be  isobutylhydroxyacetic 
(loucic)  acid,  from  which  by  deamidisation  and  scission  of  carboxyl 
group,  ?soamyl  alcohol,  etc.,  would  be  produced.  To  gain  an  insight  into 
the  method  of  degradation  of  leucine,  the  behaviour  of  these  various 
substances  with  regard  to  acetone  formation  in  the  liver  was  investi- 
gated. All  the  above  substances  were  found  to  be  powerful  acetone- 
formers,  with  the  exception  of  t«oamyl  alcohol,  which  in  larger  doses 
was  toxic  to  the  liver.  No  definite  conclusions  could  be  drawn  from 
these  experiments,  therefore,  as  to  the  method  of  leucine  degradation 
No  marked  difference  was  found  between  the  behaviour  of  Meucic 
acid  and  tZMeucic  acid,  which  is  in  marked  contrast  to  what  has 
been  found  in  the  case  of  Z-leucine  and  c?Meucine.  S.  B.  S. 

Liver  Functions  (Deamidation,  Reduction,  and  Carbon 
Dioxide  Cleavage  in  the  Artificially  Perfused  Liver).  Otto 
Neubauer  and  Hans  Fischer  {Zeitsch.  physiol.  Chem.,  1910,  67, 
230 — 240). — if  the  surviving  liver  of  the  dog  is  perfused  with  a 
mixture  of  dog's  blood  and  Ringer's  solution,  and  phenylaminoacetic 
acid  added,  the  cZ-component  is  so  altered  that  the  Z-acid  remains  in 
excess.  The  deamidised  product  of  the  amino-acid  is  the  correspond- 
ing ketonic  acid  (phenylglyoxylic  acid).  Secondarily,  this  is  reduced 
to  /-mandelic  acid,  and,  in  part,  changed  into  benzoic  acid.  Whether 
other  tissues  behave  in  a  similar  way  has  yet  to  be  tested,  but  the 
evidence  available  is  in  favour  of  the  liver  being  the  principal  seat  of 
such  changes.  W.  D.  II. 

Tyrosine  Catabolism  in  the  Artificially  Perfused  Liver. 
Otto  Neubauer  and  Walter  Grcss  (Zeitsch.  physiol.  Chem.,  1910,  67, 
219 — 229). — The  method  adopted  for  perfusion  is  described  with  full 
detail ;  by  practice  the  perfusion  with  dog's  blood  diluted  with  Ringer's 
solution  can  be  commenced  ten  minutes  after  the  excision  of  the  liver ; 
the  amount  of  acetone  in  the  outflowing  fluid  is  increased,  as  Embden 
showed  ;  the  addition  of  ;?-hydroxyphenylpyruvic  acid  leads  to  an 
enormous  increase  of  acetone  similar  to  that  produced  by  the  addition 
of  a  corresponding  quantity  of  tyrosine.  The  addition  of  ;j-hydroxy- 
phenyl-a-lactic  acid  i)as  to  such  effect.  These  results,  together  with 
those   obtained    in    metabolic   experiments   on  alcaptonuric  patients. 


PHYSIOLOGICAL   CHEMISTRY.  ii.    791 

support  the  hypothesis  that  the  ketonicacid,  HO'CgH^'CHj'CO'COjH, 
is  the  normal  product  of  intermediate  tyrosine  metabolism,  and  not 
the  alcohol  acid,  HO-C6H^-CH2-CH(OH)-C02H.  W.  D.  H. 

The  Constituents  of  Animal  Organs  Soluble  in  Ethyl  Acetate, 
and  their  Behaviour  During  Autolysis.  I.  Does  the  Liver 
Contain  Cholesterol  Esters  ?  Kexro  Ko^do  {Biochem.  Zeitsch  ,1910, 
26,  238 — 242). — An  alcoholic  extract  of  livers  was  made,  from  which 
the  alcohol  was  evaporated  off.  An  extract  with  ethyl  acetate  was  made 
of  the  residue,  and  the  "acetyl  number  "  of  the  substances  extracted 
was  determined  both  before  and  after  hydrolysis  with  alcoholic  potassium 
hydroxide.  From  the  fact  that  this  number  is  larger  after  hydrolysis 
than  before,  the  conclusion  was  drawn  that  cholesterol  esters  were 
present,  and  that,  in  fact,  about  39%  of  the  total  cholesterol  in  the 
organ  existed  in  the  form  of  esters.  The  same  results  were  obtained 
if  the  experiment  was  carried  out  after  precipitation  of  the  free  fatty 
acids  in  the  ethyl  acetate  extract  by  methyl-alcoholic  barium  hydroxide 
before  determination  of  the  acetyl  numbers.  The  results  are  not 
due,  therefore,  to  water-insoluble  fatty  acids.  These  results  are  not 
in  accordance  with  those  previously  obtained  by  Nakada,  working 
with  a  somewhat  different  method.  S.  B.  S. 

The  Constituents  of  Animal  Organs  Soluble  in  Ethyl 
Acetate,  and  their  Behaviour  during  Autolysis.  II.  Does 
the  Liver  contain  an  Enzyme  Capable  of  Splitting  Cholesterol 
Esters?  Kenro  Kondo  {Biochem.  Zsitsch.,  1910,  26,  243—251). — 
An  emulsion  of  oleic  acid,  olive  oil,  and  cholesteryl  oleate  showed, 
on  incubation  with  unboiled  (but  not  with  boiled)  liver  extracts,  a 
greater  increase  in  the  acetyl  number  than  was  sho^n  if  the  extract 
alone  was  incubated.  An  increase  in  the  acetyl  number  also  took 
place  when  an  oleic  acid  emulsion  alone  was  treated  with  liver  extract". 
The  results  do  not  show  conclusively  whether  an  enzyme  capable  of  split- 
tirig  cholesterol  esters  was  present,  as  they  can  be  taken  to  indicate 
that  oxidation  of  oleic  acid  to  form  substances  with  a  larger  number  of 
hydroxyl  groups  can  also  have  taken  place.  S.  B.  S. 

The  Constituents  of  Animal  Organs  Soluble  in  Ethyl 
Acetate,  and  their  Behaviour  during  Autolysis.  III.  The 
Formation  of  Hydroxy-Fatty  Acids  during  Autolysis  of  the 
Liver.  Kenko  Koxdo  {Biochem.  Zeiisch.,  1910,  26,  252—254). — 
The  acids  obtained  by  precipitation  of  the  ethyl  acetate  extracts  (see 
preceding  abstracts)  by  methyl-alcoholic  barium  hydroxide  were  added 
to  the  fatty  acids  obtained  by  hydrolysis  from  that  part  of  the  alcoholic 
extract  of  the  liver  which  was  not  soluble  in  ethyl  acetate.  The 
acetyl  number  of  the  acids  thus  obtained  was  determined  in  equivalent 
portions  of  the  liver  extract  both  before  and  after  autolysis.  The 
increa.se  in  the  acetyl  number  after  autoly.sis  indicate<l  the  formation 
of  fatty  acids  during  this  process.  S.  B.  S. 

The  Importance  of  the  Skin  as  a  Dep6t  of  Chlorine.  J.  H. 
Padthkiu;  {Arch.  exp.  Path.  J'harvi.,  191(1,  63,  60— 79).-  -On  food  either 
rich  or  poor  in  chlorides,  the  skin,  blood,  kidneys,  and  lungs  contain 
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the  highest,  and  the  muscles  the  lowest,  percentage  of  chlorine.  On 
food  rich  in  chlorides,  the  chlorine  in  the  dog  rises  on  the  average 
0'17%;  on  food  poor  in  chlorides,"  it  falls  0  137%;  by  intravenous 
injection  of  hypertonic  salt  solution,  it  rises  0'2%.  On  chlorine-poor 
food,  the  skin  contains  about  one-quarter  of  the  total  chlorine  in  the 
body  ;  on  chlorine-rich  food,  this  rises  to  one-third.  After  intravenous 
injection,  the  rise  in  chlorides  is  greatest  in  the  skin ;  the  lungs, 
intestine,  blood,  and  kidneys  follow  in  the  order  named.      W.  D.  H. 

Phosphorus  in  Beef.  II.  C.  K.  Francis  and  Perry  F. 
Trowbridge  {J,  Biol.  Chem.,  1910,  8,  81 — 94.  Compare  this  vol.,  if, 
731). — A.  large  number  of  analyses  of  the  different  organs  and  cuts 
in  various  steers  and  cows  are  given.  In  young  animals  the  results 
are  fairly  uniform,  but  this  is  not  so  in  mature  animals.  The  largest 
amount  of  phosphorus  is  found  in  the  circulatory  and  nervous  system«. 
In  thin  animals  the  results  are  usually  lower.  Further  generalisation 
does  not  appear  at  present  possible.  W.  D.  H 

The  Glycogen  Content  in  Tunicates ;  the  Influence  of  Iron 
on  the  Estimation  of  Glycogen.  Emil  Starkenstein  (Biochem. 
Zeitsch.,  1910,  27,  53 — 60). — In  tunicates  (ascidea),  in  addition  to 
cellulose,  another  polysaccharide  (glycogen)  is  pi^esent  in  considerable 
quantities  (not  less  than  26%  of  the  dry  weight  of  the  organs).  A 
diastatic  ferment  is  also  present,  wljich  is  capable  of  acting  at  relatively 
low  temperatures.  In  the  course  of  the  investigations  it  was  found 
that  an  error  existed  in  Pfliiger's  method  for  the  estimation  of  glycogen, 
due  to  the  presence  of  iron,  which,  in  the  form  of  hydroxide,  is  capable 
of  absorbing  considerable  quantities  of  the  polysaccharide.  For  this 
reason,  after  the  tissues  have  been  treated  with  alkali,  the  insoluble 
portion  should  also  be  examined,  as  it  contains  glycogen  absorbed  by 
the  iron.  This  portion  should  be  dissolved  in  hydrochloric  acid,  and 
the  glycogen  in  the  solution  thus  obtained  determined.  By  neglecting 
this  operation,  an  error  of  as  much  as  50%  can  be  made  in  the  glycogen 
determinations  in  certain  cases.  S.  B.  S. 

The  Secretion  of  Cholesterol  in  Human  Bile.  Bacmeister 
{Biochem.  Zeitsch.,  1910,  26,  223— 230).— The  amount  of  cholesteiol 
secreted  in  four  cases  of  human  biliary  fistula  was  investigated,  the 
alcohol  being  estimated  by  the  digitonin  method  of  Windaus.  The 
output  altered  greatly  from  day  to  day  ;  the  average  in  the  four 
cases  varied  between  O'll  and  0  23  gram  daily.  It  was,  however, 
appreciably  lower  immediately  after  the  operation.  S.  B.  S. 

The  Alleged  Occurrence  of  Trimethylamine  in  Urine.  C.  C. 
Erdmann  {J.  Biol.  Chem.,  1910,  8,  57 — 60). — The  volatile  character  of 
trimethylamine  suggested  that  Folin's  air  current  method  which  he 
uses  for  ammonia  estimations  might  be  employed.  The  test  employed 
was  the  characteristic  odour  which  Kaufmann  states  can  be  detected 
in  dilutions  as  low  as  1  in  two  millions.  No  trimethylamine  could  be 
detected  in  ten  normal  urines.  It  can  be  obtained  from  stale  urine,  or 
from  any  urine  which  has  been  subjected  to  Kjeldahl  digestion. 

W.  D.  H. 
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The  Presence  and  Detection  of  Allantoin  in  Human  Urine. 
Karl  Ascher  {Biochem.,  Zeitsch.,  1910,  26,  370—381). — The  allantoin 
was  obtained  in  crystalline  form  after  precipitation  by  "Wiechowski's 
reagent  (mercuric  acetate  in  sodium  acetate  solution),  which  was  added 
after  freeing  the  urine  from  various  constituents  by  phosphotungstic 
acid  and  silver  nitrate,  and  other  treatment.  In  the  case  of  a  normal 
individual,  8  mg.  of  allantoin  were  recovered  for  one  day's  output 
of  urine ;  in  the  case  of  a  starving  man,  1  mg.  was  obtained,  and  in  a 
case  of  leucaemia,  5*6  mg.  Allantoin  was  absent  in  a  cise  of  pernicious 
anaemia,  and  its  presence  was  doubtful  in  a  case  of  Addison's  disease. 
Allantoin  is  readily  adsorbed  by  animal  charcoal  under  certain  condi- 
tions to  the  extent  of  more  than  90%.  The  author  finds  that  the 
naphtharesorcin  test  is  not  applicable,  as  under  certain  conditions 
colours  can  be.  obtained  from  the  reagent  itself  in  blank  tests ; 
neither  is  the  peptone-sulphuric  acid  reagent  applicable  to  urine. 

S.  B.  S. 

The  Occurrence  of  Creatine  in  Diabetic  Urine.  R.  A. 
Krause  and  Wilhelm  Cramer  {Proc.  physiol.  Soc,  1910,  Ixi — Ixii ; 
/.  Physiol.,  40). — In  typical  diabetes  mellitus,  and  in  phloridzin 
glycosuria  (in  dogs),  creatine  is  regularly  found  in  the  urine.  It  was 
also  found  in  eight  cases  of  pregnancy  at  the  seventh  or  eighth  month. 
Creatine  occurs  in  all  conditions  that  may  lead  to  acidosis  or  to 
muscular  atrophy.  Creatine  may  appear  before  acidosis  sets  in,  as 
in  the  cases  of  diabetes  examined.  W.  D.  H. 

Formation  of  Sugar  from  Pat  (in  Phloridzin  Diabetes). 
Felix  Lommel  {Arch.  exp.  Path.  Pharm.,  1910,  63,  1 — 9). — It  was 
thought  that  some  light  might  be  thrown  on  this  vexed  question  by 
the  administration  of  alcohol  to  dogs  rendered  diabetic  with  phloridzin. 
If  sugar  originates  from  fat,  the  removal  of  fat  by  alcohol  would  lessen 
the  glycosuria,  or  cause  houxq  change  in  the  dextrose  :  nitrogen  ratio. 
Tlie  experiments  gave  varying  and  therefore  disappointing  results. 

W.  D.  H. 

Alleged  Anaesthetic  Properties  of  Magnesium  Salts. 
Charles  C.  Guthrie  and  A.  H.  Ryan  {Amer.  J.  Physiol.,  1910, 
28,  329 — 346). — The  authors  do  not  agree  with  Meltzor  and  Auer 
that  magnesium  sulphate  is  very  toxic,  and  that  it  has  specific 
anaisthetic  effect.  The  immobility  after  large  doses  is  due  rather 
to  the  effect  on  the  neuromuscular  apparatus ;  if  this  produces, 
as  it  generally  does,  more  or  less  asphyxia,  loss  of  sensation  is  due 
to  the  asphyxia,  and  its  amount  will  depend  on  the  degree  of 
asphyxiation.  W.  D.  H. 

Narcotics  and  Local  Anaesthetics.  II.  Oscar  Gros  {Arch, 
exp.  Path.  Pharm.,  1910,  63,  80—106.  Compare  this  vol.,  ii,  529).— 
The  theory  of  narcosis  of  Hans  Meyer  and  Newton  applies  to  local 
anaesthetics;  the  bases  of  local  antesthetics  act  more  strongly  than 
their  salts.  The  ansesthetic  potential  of  the  Bait  depends  on  that  of 
the  base,  and  the  degree  of  hydrolytic  dissociation  ;  that  of  novocaine 
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hydrogen  carbonate  is  five  times  greater  than  that  of  the  chloride. 
The  bases  of  all  the  local  anjiestbetics  investigated  are  about  equal  in 
strengtb,  and  aii'tcfc  sensory  more  readily  than  motor  nerves.  Eucaine 
aud  stovaine  have  the  strongest,  and  novocaine  the  weakest,  aflinity 
for  protein.  W.  D.  H. 

Action  of  Praseodymium,  Didymium,  and  Erbium  on  the 
Frog's  Heart.  Geohge  R.  Mines  {Proc.  phijsiol.  Soc,  1910,  Ixviii ; 
J.  FhysioL,  40). — The  chlorides  of  the  elements  mentioned  act  in  the 
same  way  as  other  rare  earths.  Neutral  Einger's  solution  containing 
O'OOOOl  mol.  per  litre  stops  the  ventricle  in  a  few  minutes.  Washing 
out  with  neutral  Ringer's  solution  causes  slow  and  imperfect  recovery. 
The  addition  of  a  little  alkali  renders  it  prompt  and  complete.  The 
fact  that  didymium  and  praseodymium  tested  alternately  on  the  same 
heart  show  the  same  activity  renders  it  probable  that  neodymium,  the 
other  constituent  of  didymium,  has  the  same  action  as  praseodymium. 

W.  D.  H. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 
IX.  The  Behaviour  of  pChlorophenylalanine,  f-Chlorophenyl- 
pyruvic  Acid,  and  jo-Chlorophenyl-lactic  Acid  in  the  Animal 
Body.  Eb^st  Fuiedmann  and  C.  Maase  (Biochem.  Zeitsck,  1910, 
27,  97—112.  Compare  Abstr.,  19C8,  ii,  719).— In  the  conversion 
of  tyrosine  into  homogentisic  acid  in  the  organism,  it  has  been 
assumed  that  a  quinol  derivative  is  formed  as  an  intermediate 
product;  this  can  only  happen  when  an  a-hydroxyl  group  exists, 
or  can  be  introduced  into  the  para-position  of  the  other  substituting 
group.  For  this  reason  it  was  of  interest  to  investigate  the  be- 
haviour of  those  substances  in  which  the  para-position  is  already 
substituted  by  atother  group.  These  investigations  should  also  throw 
fome  light  on  the  methcd  of  degradation  of  the  nitrogenous  side-chain. 
The  substances  investigated  with  this  object  were  jD-chlorophenyl- 
alatine  and  p-chlorophenylpyruvic  acid,  both  of  which  were  excreted 
with  glycine  in  the  form  of  ;;-chlorophenylaceturic  acid, 

C6H,C1-CH./C0-NH-CH2-C02H. 
The  corresponding  hydroxy-acid,  p-chlorophenyl-lactic  acid,  was  not 
excreted  in  this  form,  and  the  results  indicate  that  aminoacids  are 
broken  down  in  the  body  with  deamidisation  into  an  acid  with 
one  carbon  atom  less,  and  that  the  corresponding  a-hydroxy-acids  are 
not  formed  as  intermediate  products. 

f-Chlorophenylalanine  was  prepared  by  condensing  jp-chlorobenz- 
aldehyde  with  hippuric  acid  to  foim  the  laclimide  of  T^ddoro-a-benzoyl- 

ammccmwa^wfc  rtcic?,  CgH^Cl'CH*C<^  I  ^    ^  (m.  p.  195°),  which 

on  hydrolysis  yielded  p-chloro-a-bemoylaminocinnamic  acid(m.  p.  216°); 
this  was  reduced  by  sodium  amalgam  to  benzoyl-^  chlorophenylalanine 
(m.  p.  171 — 172°),  which  on  treatment  with  hydrochloric  acid  yielded 
the  hydrochloride  of  ^-chlorophenylalanine.  From  this  the  free 
amino-acid  (m.  p.  243 — 244°)  was  obtained. 

\)-CMorophenyl-laclic  acid  (ni.  p.  85 — 87°)  was  obtained  f»om  the 
above  by  the  action  of  nitrous  acid. 
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Tp-Chlorophenylpyruvic  acid  {m.  p.  191°,  decorap.)  was  obtaiued  by  tlie 
action  of  sodium  hydroxide  on  jo-chloro-a-benzoylaminocinnamic  acid. 

Yt-CIdarophenylaceturic  acid  (m.  p.  165"^)  was  synthesised  by  the 
action  of  ;j-chloropheny]acetyl  chloride  (b.  p.  12071*  mm.)  on  glycine 
in  presence  of  sodium  hydroxide.  S.  B.  S. 

The  Degradation  of  Carboxylio  Acids  in  the  Animal  Body. 

X.  The  Behaviour  of  a/5-Dihydroxy-acids  in  the  Animal 
Body.  Ernst  Friedmann  and  C.  Maase  {Biochem.  Ztitsch.,  1910,  27, 
113 — 118). — As  both  saturated  and  unsaturated  acids  yield  the  same 
products  in  the  animal  body,  and  as  ^-ketonic  acids  are  supposed  in 
both  cases  to  be  intermediate  products,  experiments  weie  carried  out 
with  a/?-dihydroxy-acids  to  determine  whether  such  acids  were  also 
intermediate  products  in  ')he  degradation  of  acids,  and  whether  they 
also  yield  keto-acids,  and  are  formed  as  the  first  stage  in  the  degradation 
of  the  unsaturated  acids.  Perfusion  experiments  with  a^-dihydroxy- 
butyric  acid  yielded  no  acetoacetic  acid  on  perfusion,  neither  did 
phenylglyceric  acid  after  ingestion  yield  acetophenone  (or  benzoyl- 
acetic  acid).  These  results  indicate  that  the  dihydroxy-acids  are  not 
formed  as  intermediate  metabolism  products,  and  that  probably, 
by  addition  of  water  at  the  double  bond,  ^-hydroxy-acids  are  first 
formed,  which  oxidise  to  ketc-acids.  S.  B.  S. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 

XI.  The  Behaviour  of  Benzoylacetic  Acid  in  the  Animal 
Body.  Ernst  Friedmann  {Biochem.  Zeitsch.,  1910,  27,  119—130).— 
In  view  of  the  conceptions  advanced  by  Knoop  and  by  Dakin  as  to  the 
formation  of  /3-hydroxy-acids  as  intermediate  products  in  the  degrada- 
tion of  acids  in  the  animal  body,  and  in  view  also  of  the  fact  that 
phenylpropionic  acid  entirely  disappears  after  administration  to 
animals,  whereas  the  supposed  intermediate  product,  /J-hydroxyphenyl- 
propionic  acid,  does  not,  experiments  were  carried  out  with  the  other 
possible  intermediate  product,  namely,  benzoylacetic  acid.  The  follow- 
ing products  were  obtained  in  the  urine  when  this  substance  was 
administered  subcutaneously  to  dogs  in  doses  of  0*35  gram  per  kilo. 
of  body-weight:  /-yS-hydroxyphenylpropionic  acid,  acetophenone, 
cinnamoylglycine,  and  hippuric  acid.  Tho  author  represents  the 
changes  by  the  following  scheme  : 

CjH5-CO-CH2-CO.^II    ^    C^H5-CH(0H)-CHj-C0.,H 

i  It 


I 


C.H.-CO^H 


From  these  results,  and  from  those  of  other  authors,  it  would  appear 
that  certain  of  the  changes  are  revertible,  8.  B.  S. 

Mode  of  Oxidation  of  Phenyl  Derivatives  of  Fatty  Acids 
m  the  Animal  Organism.  A  Correction.  Henry  D.  Dakin 
{J.    Biol.  Chem.,  1910,   8,    35— 39).— The   substance    previously    in- 
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vestigated  (Abstr.,  1909,  ii,  685),  and  supposed  to  be  phenyI-;8-alanine, 
turns  out,  as  Posner  showed,  to  be  the  amide  of  ^-hydroxyphenyl- 
propionic  acid.  Pure  phenyl-/3-alanine  was  prepared  by  Posner's 
method,  and  given  to  dogs  and  cats  either  by  the  mouth  or  sub- 
cutaueously.  The  urine  contains  much  of  the  uuchanged  acid  ;  on  con- 
centration on  the  water-bath  it  reacts  with  carbamide  to  form  )8-carb- 
aminophenylpropionic  acid,  and  this  by  the  subsequent  action  of  acids 
in  the  course  of  the  analysis  may  be  converted  into  the  corresponding 
anhydride,  phenyldihydrouracil.  No  indications  of  the  formation  of 
/3-hydroxyphenylpropionic  acid,  acetophenone,  or  hippuric  acid  were 
found,  so  contrasting  with  the  corresponding  hydroxy-  and  ketonic 
acids,  both  of  which  are  converted  into  hippuric  acid.  W.  D.  H. 

Mode  of  Decomposition  of  Tyrosine  and  of  Related  Sub- 
stances in  the  Animal  Body.  Henry  D.  Dakin  (J.  Biol.  Ghem., 
1910,  8,  11 — 24). — The  experiments  failed  to  demonstrate  in  normal 
animals  the  type  of  change  necessary  for  the  conversion  of  tyrosine 
or  phenylalanine  into  homogentisic  acid.  The  inference  that  the 
latter  acid  is  not  a  normal  product  of  catabolism  is,  however,  still 
inconclusive.  Jaffe  found  muconic  acid  in  the  urine  of  dogs  after 
dosage  with  benzene ;  this  suggests  that  the  oxidation  of  the  aromatic 
nucleus  in  phenylalanine  and  tyrosine  may  not  necessarily  be  preceded 
by  the  introduction  of  hydroxyl  groups  into  the  ring.  The  frequent 
occurrence  of  the  CH2'CH(NH2)*C02H  grouping  in  amino  acids,  which 
undergo  complete  decomposition  in  the  body,  is  significant.  The  group 
readily  undergoes  condensation  with  other  amino-acid  groupings  in  the 
tissues,  and  this  may  be  a  necessary  preliminary  to  the  oxidation 
of  aromatic  nuclei.  The  fact  that  phenylaminobutyric  acid  undergoes 
easy  oxidation  in  the  body  and  in  alcaptonuria  is  not  converted  into 
an  alcaptan  acid,  harmonises  with  this  view,  as  also  do  certain  other 
facts  which  are  quoted.  W.  D.  H. 

Fate  of  Inactive  Tyrosine  in  the  Animal  Body,  together 
with  some  Observations  on  the  Detection  of  Tyrosine  and 
its  Derivatives  in  the  Urine.  The  Synthesis  and  Probable 
Mode  of  Formation  of  Blendermann's  p-Hydroxybenzyl- 
hydantoin.  Henby  D.  Dakin  {J.  Biol.  Chem.,  1910,  8,  25—33).— 
Inactive  tyrosine  administered  to  cats  undergoes  selectivedecomposition, 
so  that  the  tyrosine  of  the  urine  contains  more  of  the  dextro-  than  of 
the  naturally-occurring  Isevo-variety.  When  neutral  or  alkaline  urine 
which  contains  tyrosine  is  evaporated,  the  tyrosine  is  largely  con- 
verted with  the  corresponding  uramino-acid.  On  subsequent  treat- 
ment with  acids,  this  readily  loses  water,  giving  the  hydantoin 
derivative,  /j-hydroxybenzylhydantoin, 

described  by  Blendermann  in  the  urine  of  rabbits  dosed  with  tyrosine. 
Blendermann's  substance  is  no  doubt  the  result  of  analytical  procedure. 
It  is  important  to  avoid  heating  the  urine  unless  it  is  aciditied.  No 
homogentisic  or  similar  acid  was  found.  W.  D.  H. 
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Action  of  Nicotine  and  Curare  on  the  Receptive  Substance 
of  the  Frog's  Rectus  Abdominis  Muscle.  Antagonism  by- 
Curare  of  the  Nicotine  Stimulation  of  Nerve  Cells.  John  N. 
Langley  (Proc.  physiol.  Soc,  1910,  lix — Ix,  Ixii ;  J.  Physiol.,  40). — 
Further  experiments  are  described  which  support  the  view  that  curare 
combines  with  the  receptive  substance  and  can  be  displaced  by  nicotine. 
This  antagonistic  action  is  fundamentally  the  same  on  autonomic 
nerve  cells  and  on  striated  muscle.  W.  D.  H. 

[Physiological]  Action  of  Tetrahydropapaveroline.  P.  P. 
Laidlaw  (/.  PhijsioL,  1910,  40,  480 — 491). — Tetrahydropapaveroline 
hydrochloride  was  first  prepared  by  Pyman  (Trans.,  1909,  95,  1610), 
dvu-ing  his  study  of  the  reduction  products  of  papaverine.  It  causes 
a  fall  of  blood  pressure,  although  the  heart  rate  is  increased  ;  the  fall 
is  due  to  vascular  dilatation  ;  the  respiration  rate  is  augmented,  and 
the  plain  muscle  of  the  bronchioles  is  completely  relaxed ;  the  same  is 
true  for  the  arteries  and,  to  a  less  extent,  for  the  intestine  ;  the 
bladder  and  skeletal  muscle  are  not  affected.  W.  D.  H. 

[Physiological]  Action  of  Kamala  and  its  Constituents. 
Aug.  Semper  {Arch.  exp.  Path.  Pharm.,  1910,  63,  10— 37).— This 
anthelmintic  is  toxic  to  frogs,  tadpoles,  and  worms.  The  symptoms 
produced  in  frogs  are  similar  to  those  resulting  from  different  FUix 
substances ;  the  same  similarity  is  seen  in  its  action  on  muscle 
and  nerve.  The  action  of  rottlerin,  a  substance  obtained  from  kamala, 
and  the  ethereal  extract  show  the  same  action  in  smaller  degree.  In 
dogs,  kamala  and  its  products  are  not  absorbed,  unless  their  use  is 
prolonged,  and  then  local  changes  in  the  intestine  and  albuminuria 
occur.  W.  D.  H. 

Certain  Bases  which  Occur  in  the  Urine  During  Phosphorus 
Poisoning.  K.  Takeda  {PJliiger's  Archiv,  1910,  133,  365—396).— 
On  the  hypothesis  that  oxidation  is  lessened  in  the  body  in  phosphorus 
poisoning,  the  urine  of  five  dogs  poisoned  with  that  substance  was 
examined  for  abnormal  bases.  The  urine  contained  a  trace  of  protein, 
but  no  sugar,  leucine,  or  tyrosine.  In  all,  65  litres  of  urine  were 
collected.  After  acidification  with  sulphuric  acid,  phosphotungstic  acid 
was  added.  By  fractional  treatment  of  this  precipitate  with  silver 
nitrate  and  mercuric  chloride,  compounds  of  certain  bases  were 
obtained,  in  some  cases  in  crystalline  form.  The  identification  of  these 
bases  was  incomplete ;  one  appears  to  be  isomeric  with  crangonine 
(C^gHjjOjNg),  a  base  separated  from  crab  extract  by  Kutscher  and 
Ackermann,  and  another  with  Brieger's  base,  C-Hj^OgN,  prepared  from 
putrefying  material.  These  are  toxic,  acting  mainly  on  the  heart,  and 
lowering  arterial  pressure.  Other  bases  somewhat  similar  to  histidine 
and  pyrimidine  bases  were  found,  but  not  identified  ;  one  suspected  to 
be  butyrobetaine  gave  an  intense  odour  of  trimethylamine  when 
destroyed.  W.  D.  H. 

Thyroidectomy  and  the  Resistance  of  Rats  to  Morphine 
Poisoning.  W.  H.  Olds,  jun.  (Amer.  J.  Physiol.,  1910,  26, 
354 — 360). — Bats  survive  thyroidectomy  without  harm,  provided  the 
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recurrent  laryngeal  nerves  are  intact  and  the  parathyroids  not  entirely 
removed.  They  show  the  same  resistance  to  morphine  poisoning  as 
normal  rats.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Role  of  Methane  in  Organic  Life.  N.  L.  Sohngen 
{Rec.  trav.  chim.,  1910,  [ii],  14,  238 — 274.  Compare  Hoppe-Seyler, 
Abstr.,  1886,  577,  932).— The  observations  of  Omelianski  (Abstr^ 
1902,  ii,  468)  relating  to  the  fermentation  of  cellulose  are  confirmed. 

The  author  has  studied  the  fermentation  of  the  calcium  salts  of 
fatty  acids  first  observed  by  Hoppe-Seyler  (Abstr.,  1887,  618,  1135; 
compare  also  Maze,  Abstr.,  1904,  ii,  138  ;  Pakes  and  Jollyman,  Proc, 
1901,  17,  29).  If  a  quantity  of  sewer  or  canal  mud  (40  c.c.)  is  mixed 
with  a  solution  (100  c.c.)  containing  0*05%  of  dipotassium  hydrogen 
phosphate,  0  05%  of  ammonium  chloride,  and  2%  of  a  calcium  salt  of 
a  fatty  acid,  and  the  mixture  kept  at  35°,  a  vigorous  fermentation 
takes  place.  After  several  repetitions  of  the  process,  the  residue 
becomes  quite  white,  probably  from  the  destruction  of  humus  and 
formation  of  calcium  carbonate.  The  active  micro-organism  is  present 
only  in  the  sediment,  not  in  the  .<!upernatant  liquor ;  the  former,  after 
repeated  cultivation,  is  found  to  contain  a  bacterium  and  a  sarcina, 
both  of  which  ferment  fatty  acids.  The  bacterium  takes  the  form  of 
a  small  rod,  5 — 7/x  long  and  0'3 — 0*5  ^  wide;  it  is  largely  enveloped 
by  the  calcium  caz'bonate,  and  predominates  in  cultures  other  than  those 
of  calcium  acetate.  The  sarcina  is  rather  larger,  but  less  active,  than 
the  bacterium,  and  predominates  in  acetate  cultures.  Neither  organism 
forms  spores,  both  are  killed  at  ±  60°,  are  active  only  in  neutral  liquids^ 
and  are  stained  by  aniline  dyes.  The  sarcina  resists  drying  at  40°, 
whilst  the  bacterium  is  destroyed,  and  separation  can  be  effected  by 
this  means.  The  activity  of  the  bacterium  is  lessened  by  increasing 
the  concentration  of  the  salt  of  the  fatty  acid,  and  is  inhibited  when 
this  amounts  to  10%.  This  bacterium  does  not  ferment  cellulose. 
Experiments  are  described  in  which  a  culture  residue,  prepared  a* 
above,  was  treated  with  solutions  of  calcium  butyrate  and  formate* 
The  results  of  these  show  that  the  butyrate  is  fermented  according  to 
the  equation:  Ca(C4H702)2  +  SHgO  =  5CH^ -t- 2CO2 -f CaCOg,  and  the 
formate  according  to  2Ca(CH02)2  =  CH^  +  COg  +  2CaC03.  The  calcium 
salts  of  other  acids  containing  an  even  number  of  carbon  atoms  are 
decomposed  by  similar  reactions.  Acids  containing  an  odd  number  oi 
carbon  atoms,  except  formic  acid,  are  not  attacked. 

When  the  pure  culture  of  Omelianski's  methane-forming  bacillus^ 
obtained  by  repeated  cultivation  with  pasteurisation  of  a  dung-culture,, 
is  inoculated  in  a  sterile  solution  of  mineral  salts  containing  filter 
paper  and  calcium  carbonate,  and  placed  in  an  atmosphere  of  hydrogen, 
the  latter  gradually  disappears,  whilst  methane  and  carbon  dioxide  ara 
evolved. 
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Similarly,  if  a  solution  of  calcium  butyrate  in  a  hydrogen  atmosphere 
is  inoculated  with  the  sediment  of  a  culture  of  the  acid-fermenting 
organism,  the  hydrogen  is  absorbed,  whilst  methane  and  carbon  dioxide 
are  liberated.  More  hydrogen,  however,  is  absorbed,  and  less  of  the 
other  gases  liberated,  than  is  required  by  the  equation : 

Ca(C,H-Oo),  +  4H.,  +  H.,0  =  6CH,  +  CO,  +  CaCOg. 
A  similar  discrepancy  is  observed  in  experiments  with  calcium  formate. 
This  discrepancy  is  explained  by  the  observation  that  carbon  dioxide 
(from  the  calcium  hydrogen  carbonate  present  in  the  culture)  under  the 
influence  of  the  organism  is  reduced  by  hydrogen  to  methane.  Thus 
a  mixture  of  1350  c.c.  of  hydrogen  and  300  c.c.  of  carbon  dioxide, 
confined  at  35^^  under  pressure  in  a  vessel  containing  a  solution  of 
mineral  salts  and  a  culture  of  the  acid-fermenting  bacterium,  diminished 
in  eighteen  days  to  444  c.c,  composed  of  159  c.c.  of  hydrogen  and 
285  c.c.  of  methane,  in  accordance  with  the  equation:  C02-f-4H.,  = 
CE,  + '2B..p. 

The  paper  ends  with  an  account  of  work  on  the  Bacillus  metJuinicus, 
already  published  (Abstr.,  1906,  ii,  42).  E.  H. 

Biochemistry  of  Micro-organisms.  HI.  The  Fermentation 
of  Formic  Acid  by  the  Bacillus  phymonthiensis.  Hartwig 
Franzen  and  G,  Greve  {Zeitsch.  physiol.  Chem.,  1910,  67,  251 — 296. 
Compare  this  vol.,  ii,  333). — Further  details  regarding  the  ferment- 
ation of  formic  acid  are  given  in  reference  to  varying  conditions  [of 
temperature,  etc.  Two  strains  of  the  B.  phymonthiensis  {K.  G.-A.  and 
Krai),  although  morphologically  so  much  alike,  differ  in  their  relative 
action  in  this  direction.  W.  D.  H. 

A  Chemically  Characterised  Heemolysia  of  Bacterial  Origin, 
Hydroxythioldimethylerucic  Acid,  theHaemolysin  of  Bacterimn 
Putidum  (Lehmann  and  Neumann).  Ludwig  Burkhardt  {A^-ch. 
e.rp.  Path.  Pharm.,  1910,  63,  107— 118).— The  substance  produced  by 
/'.  putidum  which  acts  as  a  haemolysin  is  a  monobasic  unsaturated 
acid,  which  was  identified  as  hydroxy  thioldimethi/lerucic  acid,  C.2^^i^f().,S, 
probably  OH-CoiH^iMej'CO'SH.  Several  of  its  salts  were  prepared  ; 
on  oxidation  it  yields  dihydroxybehenic  acid  ;  whether  immunisation 
against  it  can  be  produced  has  not  yet  been  attempted.       W.  D.  H. 

Oxidation  of  Acetaldehyde  by  Lower  Vegetation.  \. 
Perbieb  (Comp«.  rend.,  1910,  151,  163— 165).— A  species  of  Toruia 
wa.s  cultivated  in  a  medium  containing  definite  amounts  of  acetalde- 
hyde, but  free  from  other  organic  substances.  Progressive  disappear- 
ance of  aldehyde  was  observed,  but  no  products  of  incomplete 
oxidation  were  detected.  Ne^^ative  results  were  obtained  in  similar 
experiments  with  formaldehyde.  The  results  confirm  the  theory  that 
alcohol  and  aldehyde  are  two  successive  btages  in  the  degradation 
of  sugars  by  micro-organism.s.  W.  O.  W. 

The  Dependence  of  Plant  Respiration  on  the  Presence  of 
Lipoids.  Wladimir  Palladin  and  E.  Stanewitsch  (Biochem. 
^f^'^h.,  1910,  26,  351— 369).— Wheat  embryos  were  extracted  with 
different  organic  solvents,  and  then  soaked  for  a  short  time  in  water. 

64—2 
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The  amount  of  carbon  dioxide  evolved  duriog  definite  intervals  was 
then  estimated.  It  was  found  that  those  solvents  which  extracted 
the  most  lipoid  substance  and  phosphorus  depressed  most  the  respira- 
tion energy.  In  order  to  obtain  killed  plants  with  the  most  active 
ferments,  it  is  needful  to  employ  substances  in  which  the  lipoids  are 
least  soluble.  Toluene  vapour  exerts  an  injurious  effect  on  the  carbon 
dioxide  excretion  of  plants ;  the  toxicity  varies  with  the  nature  of  the 
solvent  which  had  been  employed  for  the  extraction  of  the  seedlings. 

S.  B.  S. 

Vegetable  Assimilation  and  Respiration.  VI.  Some  Experi- 
ments on  Assimilation  in  the  Open  Air.  D.  Tiioday  (Proc.  Roy. 
Soc,  1910,  B,  82,  421 — 450). — Nothwithstanding  the  low  concentration 
of  carbon  dioxide  in  the  air,  high  rates  of  assimilation  occur.  Leaves 
of  Ilelianthus  annuus  showed  an  average  net  rate  of  increase  of  17  mg. 
per  hour  in  their  dry  weight  per  square  dcm.,  a  result  agreeing  closely 
with  that  obtained  by  Sachs  (16'5  mg.).  It  is  probable  that  when  the 
stomata  allow  sufficient  carbon  dioxide  for  this  assimilation  to  diffuse 
into  the  leaf,  the  internal  leaf-temperature  will  be  the  limiting  factor 
unless  it  exceeds  23 — 25°. 

The  high  results  obtained  with  H.  annuus  indicate  that  the  waste 
of  available  energy  on  a  bright  day  has  been  over-estimated.  On 
sunny  days  the  waste  is  probably  about  70%,  and  sometimes  less. 

The  low  results  obtained  by  Brown  and  Escombe  (5 '5  mg.)  are 
attributed  partly  to  the  unnaturally  high  temperatures  in  the  glass 
leaf-cases  employed ;  and  it  is  probable  that  the  stomata  were  not  fully 
open.  It  is  suggested  that  the  failure  of  even  very  bright  diffused 
light  fully  to  open^the  stomata  of  II.  an^mws  depends,  not  on  the  photo- 
synthetic  value  of  the  radiation,  but  on  the  relative  poverty  in 
heat  rays. 

Whilst  attached  leaves  have  to  absorb  water  from  the  stem  against 
a  negative  pressure,  the  resistance  has  no  longer  to  be  overcome  when 
the  leaves  are  detached,  and  such  leaves  may  be  expected  to  open 
their  stomata  more  widely  than  similar  leaves  still  on  the  plant. 

N.  H.  J.M. 

The  Behaviour  of  Nuclein  Bases  in  the  Dark  in  Plants. 
Alexander  Kiesel  {Zeitsch.  2>hysiol.  Chem.,  1910,  67,  241 — 250). — 
Although  the  nuclein  bases  in  plants  are  so  similar  to  those  in 
animals,  uric  acid  has  never  be  found  in  the  vegetable  kingdom.  In 
the  dark,  deamidation  takes  place,  and  xanthine  and  hypoxanthine 
increase  at  first,  whilst  adenine  and  guanine  disappear.  Later,  the  two 
former  bases  also  diminish.  There  is  no  tr.ice  of  uric  acid  found. 
Whether  allantoin  is  formed  has  still  to  be  dif-covered.       W.  D.  II. 

Chemical  Examination  of  the  Oil  from  the  Seeds  of 
Bursaria  spinosa  (Blackthorn).  Edward  GuiKiiTiis  {J.  Roy. 
Soc,  New  South  Wales,  1909,  43,  399— 405).— The  seeds  of  Bursaria 
spinosa  yield  by  extraction  with  light  petroleum  about  17%  of  a 
yellow,  transparent  oil  having  the  following  constants  :  saponifica- 
tion number,  169-47 ;  iodine  number  (lliibl),  8G-1;  Df"  0-8867;  acid 
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number,  1-26  ;  nf,  1-4681.  The  oil  appears  to  cor  hist  mainly  of  olein 
with  small  quantities  of  stearin.  Amongst  the  unsaponifiable  con- 
stituents of  the  oil  is  a  phytosterol  and  a  wax-like  substance,  m.  p. 
45°  (about).  W.  P.  S. 

Chemical  Examination  of  the  Rhizome  of  Cimicifuga 
racemosa.  Horace  Finnemore  (P/ia?^?j.  J.,  1910,  [iv],  31,  142 — 144). 
— Forty  kilograms  of  the  dried  rhizomes  and  roots  of  Cimicifuga 
racemosa  have  been  extracted  completely  by  alcohol  in  a  Soxhlet 
apparatus.  By  boiling  the  concentrated  alcoholic  extract  with  water, 
a  retinous  precipitate  is  obtained.  From  the  aqueous  filtrate,  iso- 
forulic  acid,  a  minute  amount  of  salicylic  acid  and  a  crystalline 
substance,  m.  p.  152°,  have  been  isolated.  From  the  resinous  precipitate, 
formic,  acetic,  butyric,  and  palmitic  acids,  oleic  and  other  more 
unsaturated  acids  have  been  isolated,  and  also  a  phytosterol,  O.^QlIg^O, 
m.  p.  138°,  an  alcohol  (i),  Cy^B..2^0^,  m.  p.  217—225°,  and  a  substance, 
C,,H2,0„  m.  p.  218-220°. 

Evidence  has  also  been  obtained  of  the  presence  of  a  small  amount 
of  alkaloids  in  the  drug.  C.  S. 

Fruit  of  Menispermum  Canadenee.  Eay  E.  Neidig  {Chevi. 
News,  1910,  102,  40 — 41). — The  fruit  is  known  under  the  name  of 
"  moon  seeds,"  and  is  obtained  from  a  vine  growing  to  a  height  of 
about  twelve  feet.  The  berries  are  of  a  bluii>h-black  colour,  and 
resemble  ordinary  curi'ants.  They  contain  61%  of  sugar,  mainly 
dextrose,  5-38%  of  oil,  391%  of  ash,  and  095%  of  nitrogen.  The  oil 
has  D  09684,  and  is  similar  to  castor  oil ;  citric,  oxalic,  'malic,  and 
gallic  acids  are  present  in  the  fruits.  W.  P.  S. 

Toxicity  of  Certain  Salts  towards  Green  Leaves.  L£on 
-Maquenne  and  P^m.  Demoussy  (Co?h^9<.  rend.,  1910,  151,  178 — 182). — 
Observation  of  the  blackening  of  leaves  when  immersed  in  .«5alt 
.solutions  constitutes  a  simple  method  for  determining  the  toxicity  of 
substances  towards  protoplasm.  In  the  case  of  copper  sulphate,  the 
reaction  is  very  sensitive,  the  leaves  showing  a  black  border  after 
twenty-four  hours  in  a  solution  containing  one  part  of  copper  in 
5,000,000.  Experimental  data  are  given  for  various  salts  of  the 
alkali  metals  and  of  ammonium,  mctbylamine,  and  trimethylamine. 
Ammonium  salts  are  much  more  toxic  than  those  of  potassium, 
ocUum,  or  the  two  amines.  W.  0.  W. 

Physiological  Action  of  Calcium  Cyanamide,  and  Com- 
pounds Derived  from  it.  Fr.  Reis  {Biochem  ZeitscJi.,  1910,  25. 
477 — 493.  Compare  Abstr.,  1910,  i,  465). — Cyanamide,  the  active  and 
important  constituent  of  the  commercial  calcium  cyanamide,  is  a  power- 
ful poison.  It  acts  destructively,  not  only  on  animals,  but  on  bacteria, 
moulds,  germinating  seeds,  and  also  on  growing  plants,  if  it  con- 
stitutes the  only  source  of  nitrogenous  nourishment.  Certain 
organisms  can,  however,  live  in  a  01  per  cent,  solution  of  this 
compound.  Sterile  earth  has  a  direct  decomposing  action  on  cyan- 
amide Bolution.     Dicyanodiamide,  dicyanodiamidine,  and  diguanide  in 
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O'l  per  cent,  solution  are  also  assimilated  by  certain  organisms,  but 
no  liberation  of  ammonia  has  been  observed  under  these  conditions. 
Cyanamide  is  doubtless  valuable  as  an  artificial  manure,  and  in  order 
to  learn  under  what  conditions  it  loses  its  poisonous  properties  and 
becomes  converted  into  a  source  of  nitrogen  utilisable  by  higher  plants, 
experiments  were  carried  out  on  plants  in  clean  quartz  sand.  Similar 
experiments  were  made,  nt^ing  dicyanodiamide,  dicyanodiamidine  sul- 
phate, and  diguanide.  If  the  soil  was  watered  with  the  solution  before 
sowing  the  seed,  and  no  other  available  source  of  nitrogen  wag  pro- 
vided, the  poisonous  action  was  marked.  If  the  plants  had  grown 
considerably  before  the  compounds  were  added  to  the  soil,  dicyano- 
diamidine sulphate  could  be  used  to  a  limited  extent,  whilst  dicyano- 
diamide and  diguanidine  sulphate  could  not  be  used  as  fertilisers. 

When  calcium  cyanamide  acts  as  a  fertiliser,  it  undergoes  some 
changes  in  the  soil.  These  are  not  completely  understood,  but  the 
formation  of  urea  may  play  an  important  part,  and  it  has  been  shown 
to  be  formed  from  calcium  cyanamide  in  the  presence  of  ferric  oxide. 

G.  S.  W. 


Analytical  Chemistry. 


Use  of  Sodium  Carbonate  for  Oxidising  Purposes.  Eugen 
Deiss  (Chem.  Zeit.,  1910,  34,  781 — 782). — Sodium  carbonate  can  be 
conveniently  used  for  getting  certain  metals  into  a  form  in  which  they 
may  be  readily  dissolved.  The  reaction  takes  place  according  to  the 
equation  M  +  COg  ^  MO  +  CO,  where  M  is  a  bivalent  metal.  For 
analytical  purposes  it  is  best  to  use  a  mixture  of  sodium  carbonate 
with  either  lime  or  magnesia,  so  that  the  mass  simply  sinters  together 
and  allows  the  carbon  monoxide  to  escape  freely. 

The  mixture  (2  parts  of  magnesia  to  1  part  of  sodium  carbonate, 
or  1  part  of  magnesia  to  2  parts  of  sodium  carbonate)  may  be  used 
for  transforming  such  difficult  soluble  substances  as  silicon,  titanium, 
tungsten,  molybdenum,  ferro-titanium,  manganese-titanium,  ferro- 
phosphor,  etc.,  into  a  soluble  form.  T.  S.  P. 

Estimation  of  Sulphur  in  Pyrites ;  Roasted  Pyrites  and 
Sulphates.  A.  Zehbtmayr  (Zeitsch.  angew.  Chem.,  1910,  23, 
1359 — 1360). — 0-5  Gram  of  the  finely-powdered  substance  is  placed 
in  a  combustion  tube,  60 — 70  mm.  long  and  7 — 8  mm.  wide,  and 
closed  at  one  end,  mixed  by  the  aid  of  a  wire  with  twice  the 
weight  of  pure  reduced  iron,  and  the  contents  are  heated  for  a  short 
time  to  redness.  When  cooled  somewhat,  it  is  dropped  into  a  200  c.c. 
generating  flask  containing  20 — 30  c.c.  of  water,  which  will  cause  it  to 
crack.  The  flask  is  then  fitted  in  the  usual  manner  with  a  safety 
funnel  and  a  short  condenser  furnished  with  a  tube  bent  at  right 
angles  dipping  into  dilute  potassium  hydroxide.  The  sulphide  formed 
is  then  decomposed  by  hydrochloric  acid,  and   towards  the  last   the 
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solution  is  boiled  to  expel  the  last  traces  of  hydrogen  sulphide.  The 
liquid  in  the  receiver  is  then  titrated  for  hydrogen  sulphide  by  the 
ordinary  iodometric  method.  L.  de  K. 

Estimation  of  Sulphur  Trioxide  in  Fuming  Sulphuric  Acid. 

R.  H.  Verxon  (Chem.  Zeit.,  1910,  34,  792). — The  apparatus  consists 

of  two  parts,  a  dilution  flask  A  with  ground  stopper  a,  and  side-tube  h 

fitted  with  a  ground  cap  h',  also  a  separating  funnel  B,  with  stopcock, 

and  a  side-tube  e ;  this  connects  the  part  of   the  funnel  below  the 

stopcock  H  with  the  upper  stopper  c.     This  stopper  is  also  ground 

and    hollow,    and    provided 

with  a    hole   which    allows 

communication  of  the  funnel 

with  the  side-tube  e. 

A  fitted  with  a  and  h'  is 

weighed,  and  by  means  of  a 

rubber  tube  fixed  in  the  neck 

d,    and     applying    suction, 

about    10  to    15    grams    of 

fuming   sulphuric   acid   are 

introduced  into  A,  h  being 

immersed  in  the  acid.    After 

again  closing  the  flask  with 

the  stopper   and   cap,    h    is 

rinsed  with  water  and  wiped 

dry,  and  by  re- weighing  A, 

the  exact    amount    of    the 

fuming  acid  taken  is  ascer- 
tained. B  is  now  tilled  half- 
way with  water,   and   //  is 

turned  until  the  tube  d'  is 

completely  filled  with  water, 

and  then  again  turned  off. 

Air  is  now  blown  through 

the  upper  part  of  the  funnel 

to  expel  the  water  from  e  ; 

the  upper  stopper  c  is  then 

inserted  in  such  a  manner 
that  there  is  no  communica- 
tion between  the  funnel  and  the  side-tubo  e.  The  flask  is  now  cooled  by 

streaming  water,  which    causes  a   diminished    pressure,   so   that   on 
removing  the  stopper  a,  no  sulphuric  fumes  can  escape. 

After  placing  a  in  a  bciker  containing  water,  the  funnel  B  is 
inserted  in  A  and  held  by  means  of  indiarubber  rings  through  the 
hooks  hh',  h",  and  A".  The  apparatus  is  now  held  in  an  inclined 
position,  and  //  is  carefully  opened  so  as  to  allow  one  drop  of  water  to 
fall  on  the  side  of  the  neck  of  A.  Owing  to  the  explosive  action  of 
the  water  on  the  fuming  sulphuric  acid,  a  super-pressure  is  caused. 
A  is  again  cooled,  and  another  drop  of  water  is  introduced.  If  the 
preasuro  is  so  great  that  no  water  will  enter,  the  stopper  c  is  turned 
so  that  there  is  a  momentary  communication  between  the  upper  and 
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lower  part  of  the  apparatus.  The  operation  is  now  repeated  until  the 
acid  is  fairly  well  diluted  ;  the  funnel  B  is  made  to  communicate  with 
the  flask  A  by  turning  c,  and  the  remainder  of  the  water  is  then 
admitted,  at  first  slowly,  finally  rapidly.  If  sulphuric  fumes  are  still 
visible  in  B,  the  apparatus  is  turned  upside  down,  and  the  acid  enter- 
ing B  soon  absorbs  the  fumes  on  shaking.  The  funnel  is  then 
disconnected.  In  order  to  remove  any  acid  from  tube  h,  b'  is  slightly 
loosened,  and  h  is  then  inserted  in  the  beaker  containing  the  stopper 
a,  and  h'  is  detached  by  means  of  a  glass  rod.  Every  part  of  the 
apparatus,  including  the  beaker,  is  now  rinsed,  and  the  liquid  finally 
made  up  to  1  litre,  when  20  to  30  c.c.  are  taken  from  the  usual 
titration. 

The  following  formulae  will  be  found  convenient  in  calculating  the 
results.  Total  %  sulphur  trioxide  =  80  07  x  h  y-fjaG  =  X  Free 
sulphur  trioxide  =  X=  8007(100 -.r)/18-016,  in  which  6  =  c.c.  of  Nj^- 
sodium  hydroxide ;  /,  factor  of  the  lye  ;  a,  the  weight  of  the  fuming 
acid,  and  G,  the  number  of  c.c.  of  acid  titrated.  L.  de  K. 

Estimation  of  Nitrogen  by  Kjeldahl's  Method  in  Fatty 
Substances.  Joseph  A.  Brown  {Chem.  News,  1910,  102,  51). — 
When  applying  the  Kjeldahl  process  to  substances  rich  in  fat,  such  as 
cheese  or  milk,  traces  of  slightly  volatile  fatty  acids  may  still  be 
present  at  the  end  of  the  digestion  with  sulphuric  acid,  and  when 
distilling  off  the  ammonia  after  adding  excess  of  alkali,  a  troublesome 
frothing  may  occur. 

This  difficulty  is  entirely  overcome  by  adding  to  the  contents  of  tho 
Kjeldahl  flask,  100  c.c.  of  water,  and  then  boiling  down  briskly  to 
about  40  c.c.     The  fatty  acids  are  then  completely  expelled. 

L.  DE  K. 

Magnesium  Ammonium  Phosphate.  Kurt  Bube  (Zisi^sc/*.  anal- 
Chem.,  1910,  49,  525 — 596). — A  lengthy  paper  containing  a  review 
of  the  investigations  of  Neubauer,  Jarvinen,  Schmitz,  Jorgensen,  and 
others  as  to  the  best  method  of  obtaining  an  ideal  magnesium 
ammonium  phosphate  precipitate.  This  compound  may  be  obtained 
with  III2O  or  6H2O,  but  a  mixture  is  frequently  formed  ;  this  depends 
on  the  temperature. 

Several  tables  and  curves  are  given  showing  the  solubility  of  the 
two  compounds  under  various  conditions,  and  tho  conductivity  lines  of 
the  solutions. 

The  more  important  impurities  which  affect  the  analytical  results 
are  magnesium  hydroxide,  which  is  usually  present  when  Jorgensen's 
directions  are  followed,  and  magnesium  tetra-ammonium  phosphate  ; 
this  compound,  the  existence  of  which  has  been  suspected  by  Neubauer, 
is,  however,  most  likely  magnesium  ammonium  phosphate,  containing 
occluded  ammonium  phosphate. 

The  two  crystallised  compounds  are  decomposed  by  digestion  with 
water  at  47—48° ;  the  decomposition  is  retarded  when  magnesium 
mixture  has  been  added.  L.  de  K. 

The  Precipitation  of  Ammonium  Phosphomolybdate  in 
Presence  of  Organic  Acids.  G.  Maderna  (Aiti  Ji.  Accad.  Lincei, 
1910,  [v],  19,  i,  827— 835).— Whilst  the  presence  of  tartaric  or  other 
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polybasic  acids  has  sometimes  been  considered  to  hinder  the  precipita- 
tion of  ammonium  phosphomolybdate,  other  authors  have  recommended 
the  addition  of  tartaric  acid  when  it  is  required  to  precipitate 
phosphorus  in  the  presence  of  much  iron,  as  iu  the  analysis  of 
steel. 

The  two  phosphate  solutions  employed  were  one  of  disodium 
phosphate  in  water  and  one  of  dicalcium  phos-phate  in  ammonium 
citrate,  to  which  a  little  nitric  acid  had  been  added.  To  10  c.c.  of  such 
a  solution  were  added  30  c.c.  of  water,  or  20  c.c.  of  wat^r  and  10  c.c. 
of  a  34%  solution  of  ammonium  nitrate,  followed  by  the  organic  acid, 
in  quantity  corresponding  with  that  of  the  nitric  acid  usually  added, 
and  then,  at  a  temperature  near  to  boiling,  variable  quantities  of  solid 
ammonium  molybdate.  When  this  was  dissolved,  the  precipitate  was 
allowed  tosettle  in  the  cold,  and  washed  repeatedly  with  cold  water  iu 
those  experiments  in  which  ammonium  nitrate  was  not  present, 
or  with  a  solution  of  5%  ammonium  nitrate  and  4%  nitric  acid  in  other 
cases.  The  results  are  expres.sed  in  the  form  of  tables  and  curve?,  and 
show  that  the  presence  of  organic  acids,  glycerol,  or  sucrose  does  not 
hinder  the  precipitation  if  a  sufficient  quantity  of  nitric  acid  is  present, 
and  that  organic  acids  may  take  the  place  of  nitric  acid,  provided  that  a 
definite  ratio  of  organic  acid  to  precipitant  is  observed.  Oxalic  acid 
does  not  dissolve  the  phosphomolybdate  except  in  hot  concentrated 
solution,  and  then  only  with  great  difficulty,  and  tartaric  acid  in 
dilute  .solution  is  without  influence.  Fairly  stable  complex  organic 
phosphomolybdic  acids  appear  to  exist.  Sodium  and  calcium 
phosphates  behave  alike  with  respect  to  organic  compounds.  The 
results  in  the  ab.sence  of  ammonium  nitrate  are  slightly  low. 

C.  H.  1). 

The  AlumiDiuin  Reaction  of  Mercury  Salts  Insoluble  in 
Water.  II.  Hurt  {Phami.  Zeulr.-h.,  1910,  51,  677— 678).— A  slight 
modification  of  Reichard's  test  (this  vol.,  ii,  655)  so  as  to  make 
it  applicable  to  mercury  salts  insoluble  in  water. 

Mercurous  chloride  gives  the  reaction  when  placed  on  aluminium 
foil  and  moisteoed  with  a  drop  of  ammonia ;  after  pressing  with  a 
glass  rod,  the  foil  is  rinsed  and  allowed  to  dry,  when  the  characteristic 
.spot  will  become  visible. 

Mercuric  sulphide  gives  the  same  reaction  when  moistened  with 
either  aqueous  sodium  hydroxide  or  dilute  hydrochloric  acid. 

L.  DE  K. 

A  Method  of  Treating  and  Preserving  Large  Quantities  of 
Urine  for  Inorganic  Analysis.  Euoar  A.  Slacjlk  {J.  Biol.  Chem., 
r.»I(>,  8,  77 — 71)). — If  .sulphuric  acid  is  added  to  tho  urine  l>eforo 
t  vaponvtiou,  the  residue  dries  hard  without  spirting,  and  can  be 
removed  from  the  dish  (sometimes  iu  a  solid  cake),  and  pulverised. 
This  lends  itself  especially  to  estimation  of  inorganic  constituents. 

W.  D.  H. 

Komarowsky's  Colour  Reaction.  Tii.  vo.n  Fkllenbeuc  (G/iem. 
^eU.,  1910,  34,  791— 792).— According  to  Komarowsky  (Abstr.,  1903, 
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ii,  700),  the  "fusel"  content  of  raw  spirits  may  be  estimated  colori- 
metrically,  as  a  red^coloration  is  obtained  on  adding  salicylaldebyde  and 
sulphuric  acid.  According  to  the  author,  a  similar  reaction  is 
obtained  with  the  higher  alcohols  of  the  fatty  series  and  their  esters ; 
also  with  the  hydroaromatic  alcohols,  with  phenols,  and  with  those 
compounds  which  contain  ethylene  Unkings  in  open  chains  or  in  hydro- 
aromatic  rings  ;  tricyclic  compounds,  such  as  thujone,  behave  similarly. 
The  exceptions  are :  the  multivalent  alcohols,  the  alcohols  and 
phenols  which  contain  carboxyl  groups,  the  phenols  which  contain 
phenol  groups  in  the  ortho-  or  para-position,  and  the  benzene  derivatives 
with  ethylene  linkings  which  simultaneously  contain  a  carboxyl  group 
in  the  side-chain. 

Brandy  (cognac)  is  tested  as  follows :  10  c.c.  of  the  distillate 
(obtained  by  rectifying  the  sample  over  potassium  hydroxide  and 
diluting  the  distillate  to  30  vol.%  alcoholic  strength)  are  placed  in 
a  100  c.c.  flask,  and  1  c.c.  of  a  1%  alcoholic  solution  of  salicylaldebyde  is 
added  ;  when  much  fusel  oil  is  suspected,  5  c.c,  diluted  with  5  c.c. 
of  30%  alcohol  are  added.  Twenty  c.c.  of  sulphuric  acid  are  run 
down  the  side  of  the  flask,  and  then  mixed  with  the  liquid  by 
rotating  gently.  After  forty-live  minute?,  50  c.c.  of  62%  sulphuric 
acid  are  added,  and  the  colour  is  compared  with  that  of  a  liquid 
treated  similarly  and  containing  2  parts  of  fusel  oil  in  1000  parts  of 
30  vol.  %  alcohol.  L.  de  K. 

Gravimetric  Estimation  of  Phenol.  S.  C.  J.  Olivier  {Rec.  irav. 
chim.,  1910,  [ii],  14,  293— 295).— The  alkaline  solution  of  bromine, 
prepared  for  the  estimation  of  phenol  according  to  Mascarelli's 
directions  (Abstr.,  1909,  ii,  353),  contains  sodium  hypobromite  as 
well  as  bromide  and  bromate. 

When  a  solution  of  phenol  at  the  ordinary  temperature  is  treated  with 
excess  of  a  solution  of  sodium  hypobromite,  carbon  tetrabromido  is 
formed  (compare  Collie,  Trans.,  1894,  65,  262),  and  the  quantity  of 
phenol  found  is  only  22%  of  that  calculated. 

A  comparison  of  estimations  of  phenol  made  with  Mascarelli's 
solution  and  with  a  solution  of  sodium  bromide  (5  mols.)  and  bromate 
(1  mol.)  shows  that  lower  results  are  obtained  with  the  former  than 
with  the  latter  solution,  and  that  the  difference  is  considerable  when 
large  amounts  of  the  reagent  are  employed.  The  conclusion  is  drawn 
that  Mascarelli's  method  becomes  more  accurate  if  his  reagent  is 
replaced  bv  a  solution  of  sodium  bromide  and  bromate  (5NaBr-|- 
NaBrOg).  '  ^  E.  H. 

Carbohydrate  Metabolism.  I.  A  Colorimetric  Method  of 
Estimating  Sugar,  and  its  Results.  Leoniiaud  Wacker  {Zeitsch. 
physiol.  C/iein.,  1910,  67,  197— 218).— A  colorimetric  method  is 
described,  by  means  of  which  it  is  claimed  that  bugar  can  be 
accurately  estimated  (error,  0*01%)  in  such  small  quantities  of  fluid 
as  03  to  04  c.c.  Percentages  as  low  as  0*00005  can  be  estimated. 
The  method  can  be  used  for  clinical  purposes  in  estimating  the  sugar 
in  human  blood,  and  the  figures  given  for  the  amount  of  sugar  in 
normal  blood  (and  urine)  are  higher  than  those  stated  by  previous 
observers.     In  the  case  of  blood,  protein  is  removed  by  iron  alum  and 
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sodium  carbonate.  To  the*filtrate,  phenylhydrazin6-;j-sulphonic  acid  and 
sodium  hydroxide  are  added,  and  the  red  colour  is  compared  with  a 
colour  scale  previously  made  with  the  same  reagents  and  a  standard 
solution  of  dextrose.  By  the  use  of  the  method,  the  disappearance  of 
sugar  in  blood  allowed  to  stand  (glycolysis)  can  be  estimated  ;  the 
sugar  in  blood  and  urine  rises  normally  after  carbohydrate  food. 
It  rises  in  both  if  the  animal  (rabbit)  is  cooled,  and  this  "cold 
diabetes  "  is  regarded  as  a  factor  in  heat  regulation.  W.  D.  H. 

Influence  of  Iron  on  the  Estimation  of  Glycogen.  Emil 
Stakkenstein  {Biochem,  Zeit8ch.,\i210,  27,  53 — 60). — See  this  vol., 
ii,  792. 

Test  for  Small  Quantities  of  Cyanide.  Georg  Lockemakn 
{Ber.,  1910,  43,  2127—2128.  Compare  Berl  and  Delpy,  this  vol., 
ii,  661). — The  substance  to  be  tested  is  mixed  with  excess  of  dilute 
sulphuric  acid  and  heated  in  a  test-tube,  the  mouth  of  which  is 
covered  by  a  strip  of  filter  paper  (made  by  folding  a  piece  of  filter 
paper  1  dcm.  square  into  a  strip  2^  cm.  wide)  which  has  been  moistened 
with  a  drop  of  sodium  or  potassium  hydroxide.  The  hydrogen  cyanide 
liberated  from  the  contents  of  the  test-tube  is  absorbed  by  the  alkali. 
After  boiling  for  a  short  time,  the  paper  is  treated  with  a  few  drops 
of  very  dilute  ferrous  sulphate  solution  (J — 1%),  and  allowed  to  remain 
in  contact  with  the  air  for  some  minutes  in  order  partly  to  oxidise 
the  ferrous  hydroxide  to  ferric  hydroxide.  The  strip  is  then  again 
steamed  for  a  short  time  over  the  test-tube,  and  finally  treated  with  a 
few  drops  of  strong  hydrochloric  acid.  The  presence  of  cyanide  is 
indicated  by  the  formation  of  Prussian  blue. 

An  alternative  method  of  testing  is  to  moisten  the  filter  paper 
o  iginally  with  alkali  hydroxide  and  yellow  ammonium  sulphide. 
Thiocyanate  is  formed  by  the  hydrogen  cyanide  liberated  from  the 
contents  of  the  test-tube,  and  is  tested  for  in  the  usual  way  by 
hydrochloric  acid  and  ferric  chloride. 

The  presence  of  0"03 — 0*04  mg.  of  cyanogen  in  the  form  of 
potassium  cyanide,  and  of  0*2 — 0*3  mg.  in  the  form  of  potassium 
ferrocyanide,  can  be  detected.  T.  S.  P. 

The  Estimation  of  Lactic  Acid  by  the  Determination 
of  the  Amount  of  Acetaldehyde  Obtainable  by  Scission 
Therefrom.  Otto  von  Furth  and  D.  Charnass  [Biochem.  Zeilsch., 
1910,  28,  199 — 220). — The  authors  have  revised  some  of  the  previous 
work  on  the  subject,  and  found  that  the  volumetric  method  for 
estimating  acetaldehyde  by  means  of  iodine  and  alkali  (formation  of 
iodoform  and  titration  of  excess  of  iodine)  is  untrustworthy,  except 
under  very  special  conditions,  such  as  the  preservation  of  great 
dilution  and  low  temperature.  The  potas.sium  hydrogen  sulphite 
method  of  Kipper  for  the  estimation  of  aldehydes  gives,  however, 
trustworthy  results.  The  oxidative  scis.sion  of  the  aldehyde  from 
lactic  acid  does  not  proceed  quite  quantitatively  ;  by  keeping  to  certain 
standard  conditions,  employing  a  certain  form  of  distillation  apparatus, 
wid  keeping  the  sulphuric  acid  concentration  low,  a  definite  percentage 
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of  the  quantitative  yield  of  aldehyde  can  be  obtained.  The  authors 
give  in  detail  the  method  that  can  be  employed  for  obtaining 
trustworthy  quantitative  results.  S.  B.  S. 

Estimation  of  Methylamines  in  Presence  of  Large  Quanti- 
ties of  Ammonia.  Jean  Bertheaume  {Gompt.  rend.,  1910,  151, 
146 — 149.  Compare  this  vol.,  ii,  663). — The  method  already  described 
for  the  estimation  of  mono-,  di-,  and  tri-methylamine  in  presence  of 
ammonia,  not  being  applicable  when  the  latter  is  in  large  excess,  the 
author  gives  a  modification  based  on  Jarry's  method  for  eliminating 
ammonia  from  mixtures  of  amines.  Good  results  were  obtained  with 
a  solution  containing  about  0*1%  "of  the  three  methylamines  in 
concentrated  ammonia.  "W.  O.  W. 

Detection  of  Hexamethylenetetramine  and  Formaldehyde 
in  Wine.  L^on  SuRRE(4nw.  Falsi/.,  1910,  3,  292— 293).— The  test 
proposed  depends  on  the  blue  coloration  produced  when  hexamethylene- 
tetramine and  codeine  are  heated  together  in  the  presence  of  sulphuric 
acid.  From  100  to  200  c.c.  of  the  wine  are  acidified  with  sulphuric 
acid  (about  six  drops)  and  distilled ;  the  distillate  is  treated  with 
calcined  magnesia  and  again  distilled,  in  this  case  about  10  c.c.  of 
distillate  being  collected  in  a  receiver  containing  1  c.c.  of  ammonia. 
Hexamethylenetetramine  is  thus  re-formed,  whether  the] wine  contained 
this  substance  or  formaldehyde.  The  ammoniacal  solution  (distillate) 
is  evaporated  under  reduced  pressure  over  sulphuric  acid.  The  residue 
is  then  rinsed  with  a  small  quantity  of  water  into  a  porcelain  basin 
and  evaporated  to  dryness  on  the  water-bath.  After  cooling,  a  small 
fragment  of  codeine  is  ci'ushed  and  mixed  with  the  residue  in  the 
basin,  and  two  diops  of  a  mixture  of  85  c.c.  of  sulphuric  acid  with 
15  c.c.  of  water  are  added,  A  blue  coloration  appears  after  heating 
the  basin  and  its  contents  on  a  water-bath  for  five  seconds  should  the 
wine  contain  hexamethylenetetramine.  The  sulphuric  acid  employed 
must  be  free  from  iron,  otherwise  it  will  give  a  blue  coloration  with 
codeine  alone.  The  test  will  detect  as  little  as  2  mg.  of  hexamethylene- 
tetramine in  1  litre  of  wine.  W.  P.  S. 

Differentiation  of  Iodine,  Indican,  and  Scatole  in  Jaffe's 
Indican  Reaction.  Bodo  Spiethoff  (Chem.  Zentr.,  1910,  ii,  45  ; 
from  Miinch.  med.  Woch.,  1910,  67,  1066— 1067).— The  presence  of 
indican  or  scatole  in  urine  is  a  source  of  error  in  many  iodine  reactions, 
and,  conversely,  the  presence  of  iodine  interferes  with  the  Jaffe  test 
for  scatole.  The  error  is  avoided  when  the  liquid  after  shaking  with 
chloroform  is  passed  through  a  filter.  The  blue  colouring  matter  is 
deposited  on  the  filter,  and,  as  these  filters  are  permanent,  a  fair  idea  as 
to  quantity  present  may  be  obtained  by  comparison  experiments.  If 
scatole  is  present  besides  iodine,  the  blue  starch-iodine  colour  dis- 
appears on  drying  the  filter  ;  the  red  scatole  deposit  remains  at  the 
bottom  of  the  filter.  In  the  presence  of  indican,  the  filter  remains  blue 
on  warming.  L.  de  K. 
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Lehmann's  Anisotropic  Liquids.  Geokges  Friedel  and  F. 
Gbandjeak  {Compt.  rend.,  1910,  151,  327—329,  442— 444).— A  dis- 
cussion of  the  optical  properties  of  liquid  crystals.  The  authors 
show  that  some  of  the  phenomena  exhibited  by  anisotropic  liquids 
may  be  explained  by  regarding  a  thin  layer  of  such  a  liquid  as  con- 
sisting of  two  films  showing  double  refraction  and  enclosing  a  liquid 
having  a  very  high  rotatory  power. 

In  the  second  paper,  the  authors  discuss  the  appearances  presented 
by  Lehmann's  liquid  crystals  when  viewed  under  the  microscope  between 
nicol  prisms,  and  arrive  at  the  conclusion  that  these  compounds  are 
examples  of  a  new  state  of  matter  entirely  distinct  from  crystalline 
substances  or  isotropic  liquids.  W.  O.  W. 

Optics  of  Liquid  Crystals.  Ernst  Dorn  [Physikal.  Zeitsch., 
1910,  11,  777 — 780). — The  refractive  indices  for  both  the  ordinary  and 
extraordinary  rays  have  been  measured  in  the  case  of  the  liquid  crys- 
talline substances,  ethyl  ethoxybenzylideneamino-a-methylcinnamate 
and  ethyl  ethoxybenzylideneamino-a-ethylcinnamate.  Data  were 
obtained  for  the  wave-lengths  X=6708,  5893,  and  5461  ;  for  \  =  5893 
determinations  were  made  at  different  temperatures.  The  polarisation 
effects  observed  in  the  case  of  cholesteryl  propionate  are  also  described 
in  detail.  H.  M.  D. 

Optical  Investigation  of  an  Optically  Active  Liquid  Crys- 
talline Substance.  Felix  Stumpf  {Physikal.  Zeitsch.,  1910,  11, 
780 — 784). — Measurements  of  the  refractive  index  for  the  ordinary 
and  extraordinary  rays  have  been  made  in  the  case  of  amyl  7>-cyano- 
beczylideneaminocinnamate.  These  show  the  magnitude  of  the  dis- 
persion and  the  influence  of  temperature  on  the  refraction.  The 
rotation  of  the  plane  of  polarisation  parallel  to  the  optical  axis,  which 
is  80  markedly  characteristic  of  liquid  crystals,  has  also  been  examined 
in  detail.  The  appearance  of  the  substance  under  the  ultra-microscope 
indicates  that  it  is  not  homogeneous.  H.  M.  D. 

Molecular  Refraction  of  the  Isomeric  Hydrocarbons,  CioH.,o. 
Paul  Rorland  {Zeitsch.  physikal.  Cliem.,  1910,  74,  382— 384).— The 
i.someric  hydrocarbons,  n-decane,  m.  p.  173°,  and  ditsoamyl,  m.  p.  163°, 
although  they  melt  at  different  temperatures,  have  practically  the 
same  density  and  molecular  refractivity.  These  facts  are  difficult  to 
reconcile  with  the  ordinary  structure  hypothesis,  according  to  which 
a  difference  in  constitution  Ls  associated  with  a  difference  in  many 
physical  properties.  It  is  probable  that  the  higher  boiling  point  of 
n-decano  is  due  to  a  certain  degree  of  polymerisation.  G.  S. 

Physical  Properties  of  Binary  Mixtures  of  Liquids.  J.  C. 
lIunnARi)  {Zeitsch.  physikal.  Chem.,  1910,  74,  207— 232).— The  specific 
volumes  at  25°  and  351 7°  or  50°,  and  the  refractivitics  for  the  C,  D,  F, 
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and  G  lines  of  the  following  six  binary  mixtures — carbon  disulphide- 
methyial,  carbon  disulphide-acetone,  chloroform-acetone,  etbyl  iodide- 
ethyl  acetate,  acetic  acid-benzene,  and  carbon  tetrachloride-benzene — 
have  been  measured.  Special  precautions  were  taken  in  purifying  the 
materials.  In  each  case,  mixtures  containing  varying  proportions  of 
the  components  were  investigated.  The  choice  of  substances  was 
determined  by  the  fact  that  the  partial  pressures  of  binary  mixtures 
containing  them  have  already  been  measured  by  von  Zawidzki  (compare 
Abstr.,  1901,  ii,  6). 

The  variation  of  these  properties  (including  the  partial  pressures) 
from  the  additive  values  are  given  in  tabular  form  and  are  also  repre- 
sented graphically,  the  differences  being  plotted  as  ordinates  against 
the  composition  of  the  mixtures  as  abscissae.  As  regards  the  specific 
volumes,  the  deviations  from  additive  behaviour  increase  in  absolute 
value  as  the  temperature  rises.  A  rather  doubtful  exception  to  this 
rule  is  the  chloroform-acetone  mixture.  Further,  the  deviation  of  the 
specific  volume  has  the  same  sign  in  each  case  as  that  of  the  vapour 
pressure  at  the  same  temperature.  The  deviations  of  the  refraction 
from  the  additive  values  have  for  the  systems  carbon  disulphide- 
methylal,  carbon  disulphide-acetone,  and  carbon  tetrachloride-benzene 
the  same  sign,  and  in  the  other  cases  the  contrary  sign,  to  the  deviations 
of  the  vapour  pressure  and  specific  volume.  The  absolute  values  of 
the  refractivity  deviations  increase  as  the  wave-lengths  diminish. 

G.  S. 

Influence  of  Complex  Formation  on  the  Volume  and 
Refractivity  of  Dissolved  Substances.  Eberhard  Rimbach  and 
R.  WiNTGEN  [Zeitsch.  physikal.  Chem.,  1910,  74,  232— 253).— The 
object  of  the  investigation  was  to  find  if  volume  and  refractivity 
measurements  can  be  employed  usefully  to  detect  the  formation  of 
complexes  between  two  substances  in  aqueous  solution.  It  was,  how- 
ever, found  that  these  methods  are  much  less  advantageous  than  those 
in  general  use. 

For  mixtures  of  certain  salts,  such  as  potassium  and  sodium  chlorides, 
for  which  no  complex  formation  is  to  be  anticipated,  the  deviations 
from  additive  behaviour  are  less  than  the  experimental  error,  acd  are 
very  small  even  for  mixtures  of  aluminium  sulphate  and  alkali 
sulphates. 

The  deviations  are  noticeable,  but  are  still  comparatively  small,  for 
mixtures  containing  silver-potassium  cyanide,  mercuric  potassium 
iodide,  etc.  As  even  these  slight  differences  might  be  due  to  changes 
of  ionisation,  a  number  of  experiments  were  made  with  isohydric 
mixtures  of  molybdic  acid  and  other  acids,  both  inorganic  and  organic. 
For  mixtures  containing  phosphoric,  arsenic,  and  iodic  acid  respectively, 
the  deviations  scarcely  exceed  the  experimental  error,  although  these 
Bubstances  are  known  to  form  complexes  with  molybdic  acid.  When 
.organic  acids  which  do  not  contain  a  hydroxyl  group  are  used,  the 
deviations  in  the  case  of  refractivity  are  within  the  limits  of  experi- 
mental error,  but  are  considerable  for  hydroxy-acids,  corresponding 
with  the  fact  that  the  latter  form  complexes  with  molybdic  acid.  No 
error  arises  in  these  measurements  owing  to  a  change  in  the  molybdic 
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acid,  as  its  molecular  refractivity  remains  practically  constant  on 
dilution.  The  volume  relations  for  the  hydroxy-acids  are  rather  less 
definite  than  the  refractivity  relations.  G.  S. 

Long-waved  Portion  of  the  Banded  Nitrogen  Spectrum. 
Reiner  vox  der  Helm  {Zeitsch.  wiss.  Photochem.,  1910,  8,  405 — 432). 
— To  obtain  information  relating  to  the  structure  of  banded  spectra, 
the  author  has  investigated  the  banded  spectrum  of  nitrogen  between 
X  =  5000  and  \  =  6900.  The  wave-length  measurements  are  discussed 
in  detail  with  reference  to  the  formulae  of  Deslandres  and  Thiele. 

H.  M.  D. 

Intensity  Minimum  of  the  Cyanogen  Group  of  Bands, 
A.-3883-558.  J.  W.  Haferkamp  {Zeitsch.  wiss.  Photochem.,  1910, 
9,  19 — 36). — The  influence  of  pressure  on  the  distribution  of  the  light 
intensity  in  the  third  group  of  bands  in  the  cyanogen  spectrum  has 
been  examined  in  detail.  The  observed  variations  are  interpreted  in 
terms  of  the  electron  theory.  H.  M.  D. 

Position  of  Ultimate  Rays  in  Spectral  Series.  Aktoixe  de 
Gramont  {Compt.  rend.,  1910,  151,  308—311.  Compare  Abstr.,  1907, 
ii,  517). — Two  types  of  spectra  hive  been  recognised  in  the  study  of 
the  ultimate  i*ays  or  lines  of  great  persistence.  In  one,  the  lines  do 
not  fall  into  regular  periodic  series,  but  can  be  arranged  in  lines 
and  parallel  columns  showing  constant  differences  in  wave-lengths,  in 
this  respect  showing  the  regularities  discovered  by  Kayser  and  Runge 
in  the  spectra  of  tin,  lead,  bismuth,  antimony,  and  arsenic.  The 
second  type  shows  series  converging  to  a  finite  limit.  A  principal 
series  has  been  recognised  in  the  ultimate  I'ays  for  lithium,  sodium, 
potassium,  rubidium,  and  caesium,  but  in  the  case  of  aluminium, 
indium,  and  thallium  the  principal  series  cannot  be  recognised  ;  some 
of  the  lines  for  these  metals  appear  to  belong  to  a  secondary  series. 
Zinc,  cadmium,  and  mercury  show  lines  possibly  belonging  to  an 
undiscovered  princijal  series.  W.  O.  W. 

EmiseioD  and  Absorption  of  Luminous  Hydrogen.  Rudolf 
La  DEN  BURG  (/i«r.  Dtut.  physikal.  Ges.,  1910,  12,  549— 564).— In  part 
polemical  against  Pfluger  (z6Jd,  1910,  12,  208).  In  reference  to  the 
relationship  between  the  emission  and  absorptive  capacity  of  luminous 
hydrogen,  new  measurements  have  been  made  which  confirm  the 
author's  previous  conclusion  that  the  ratio  of  the  emissive  power  to 
tlie  absorptive  power  vai'ies  appreciably  within  the  limits  of  the 
^a"<l  Ha.  H.  31.  D. 

Spectra  of  the  Metals  in  the  Electric  Arc.  VIII.  Spectrum 
of  Uranium.  B.  Hasselberg  (A'.  Svenskn  Vet-Akad.  Handl.,  1910, 
46,  3 — 69). — A  detailed  account  is  given  of  wave-length  measurements 
in  the  arc  spectrum  of  uranium  from  X  =  3528  to  X  =  5871.  The 
apparatus  and  the  method  were  those  previously  used  by  the  author  in 
the  investigation  of  the  spectra  of  molybdenum  (Abstr.,  1903  ii, 
706)  and  tungsten  (Abstr.,  1905,  ii,  129). 
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From  a  comparison  of  the  uranium  and  solar  spectra,  it  is  found  that 
75%  of  the  principal  uranium  lines  are  absent  from  the  solar 
spectrum. 

On  account  of  the  very  small  intensity  of  the  lines  in  the  solar 
spectrum,  which  appear  to  coincide  with  the  remaining  uranium  lines, 
the  author  considers  that  the  actual  coincidence  is  not  established. 
The  evidence  points  therefore  to  the  absence  of  uranium  in  the  sun. 

H.  M.  D. 

Uranium  and  Neodymium  Aggregates.  W.  W.  Strong 
(Physikcd.  Zeitsch.,  1910,  11,  668 — 671). — Observations  are  recorded 
showing  the  changes  which  occur  in  the  absorption  spectra  of  uranyl 
and  neodymium  salts  when  free  acids  are  added  to  their  aqueous  solu- 
tions. The  observations  are  interpreted  in  terms  of  the  solvate  theory, 
and  it  is  supposed  that  the  envelope  of  solvate  molecules  which 
surrounds  the  active  nucleus  may  be  of  such  dimensions  that  changes 
in  the  outer  layers  of  the  envelope  have  little  influence  on  the 
absorption  bands. 

The  bands  in  the  spectra  of  uranyl  salts  are  in  no  way  similar  to 
the  bands  furnished  by  uranous  salts.  The  "  water  bands  "  and  the 
"  alcohol  bauds  "  of  neodymium  do  not  follow  Beer's  law,  and  the  two 
series  of  bands  are  not  affected  in  the  same  way  by  a  change  of 
temperature.  H.  M.  D. 

Anomalous  Rotatory  Dispersion.  II.  Leo  Tschugaeff  and 
A.  Ogorodnikofp  {Zeitsch.  physikal.  Chem.,  1910,  74,  503 — 512). — In 
addition  to  the  three  compounds  already  referred  to  (compare  Abstr. , 
1909,  ii,  631),  the  following  have  now  been  found  to  show  anomalous 
rotatory  dispersion:  methyl  ^menthyl  xanthate,  MeS'CS'O'CjoHjg ; 
methyl,  ethyl,  and  n-propyl  d-  and  Z-bornyl  xanthates ;  ^menthyl- 
thiourethane,  CSPh'NPh-COg'CjoHjg  ;  Z-menthyl,  I-  and  c?-bornyl,  and 
i-fenchyl  dithiourethanes,  CSPh-NPh-CS-OR. 

One  of  the  objects  of  the  investigation  was  to  compare  anomalous 
rotatory  dispersion  with  the  absorption  of  light.  The  latter  was  there- 
fore also  measured,  but  in  the  visible  region  only,  with  a  Kcinig- 
Martens  spectrophotometer.  The  results  show  that  there  is  a  close 
connexion  between  these  two  factors.  The  rotation  curves'  for  the 
methyl  and  ethyl  esters  of  Z-bornyl  xanthate  are  very  similar,  as 
are  the  absorption  curves,  whilst  for  ^bornyl  dixanthate  both  the 
rotation  maximum  and  the  absorption  are  displaced  towards  the  red 
with  reference  to  those  for  the  two  esters.  Exactly  corresponding 
results  were  obtained  with  the  thiourethane  derivatives.  G.  S. 

Determination  of  the  Optical  Constants  of  Metals  from 
Polarisation  Measurements.  W.  von  Uljanin  {Physikal.  Zeitsch., 
1910,  11,  784 — 789). — Equations  are  deduced  which  give  the  relation- 
ship between  the  polarisation  of  the  light  reflected  from  metals  and 
the  optical  constants.  Measurements  of  the  polarisation  have  been 
made  in  the  case  of  mercury,  nickel,  and  aluminium,  and  from  these 
the  refractive  indices  and  extinction  coefBcients  for  red,  yellow,  and 
blue  rays  are  calculated.     It  is  shown  that  the  polarisation  effect  is 
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only  slightly  influenced  by  considerable  changes  in  the  optical  con- 
stants, but  the  author  believes  that  this  method  of  measurement  should 
be  of  particular  importance  in  the  case  of  ultra-red  rays. 

H.  M.  D. 

Ultra-violet  Fluorescence  and  Chemical  Constitution  of 
Cyclic  Compounds.  Heinrich  Ley  and  K.  von  Engelhardt 
{Zeitsch.  phT/siJcal.  Chem.,  1910,  74,  1 — 64). — A  more  detailed  account 
of  work  already  published  (compare  Abstr.,  1908,  ii,  911).  The  vinyl 
and  CH:C-  groups,  like  the  methoxyl  and  hydroxyl  groups,  act  as 
auxofluors,  and  have  also  a  strong  bathofluor  influence.  From  a 
qualitative  point  of  view,  the  effect  of  two  substituents  in  the  benzene 
nucleus  is  additive,  but  there  are  certain  exceptions  in  the  case  of 
un.saturated  groups.  Substitution  in  a  saturated  side-chain  causes 
little  or  no  spectral  displacement  of  the  benzene  fluorescence,  but  when 
two  unsaturated  groups  are  attached  to  the  same  carbon  atom,  the 
results  are  anomalous.  G.  S. 

Simple  and  Combined  Photochemical  Reactions.  Alfred 
Benratii  {Zeitsch.  physiJcal.  CJiem.,  1910,  74,  115 — 12-1). — A  purely 
photochemical  reaction  is  one  which  does  not  proceed  in  the  dark,  and 
when  exposed  to  light  the  rate  is  proportional  to  the  amount  of  light 
energy  absorbed.  It  follows  that  with  constant  illumination  the 
rate  of  the  reaction  is  proportional  to  the  time  of  exposure.  In 
a  previous  paper  (compare  Abstr.,  1909,  ii,  847)  it  has  been  shown 
that  the  reduction  of  ferric  chloride  by  alcohols  is  a  simple  photo- 
chemical reaction,  and  the  same  is  now  shown  to  be  the  case  when  the 
reduction  is  affected  by  tartaric,  citric,  and  oxalic  acids  and  by  glycerol. 
As  before,  a  mercury  vapour  lamp  was  used  as  the  source  of  illumination. 
The  rate  of  reduction  in  quartz  vessels  is  about  double  that  in  glass 
vessels,  a  result  ascribed  to  the  absorption  of  a  considerable  part  of  the 
light  energy  by  the  glass.  The  relative  activities  of  malic,  citric, 
lactic,  tartaric,  and  mandelic  acids  as  reducing  agents  are  as 
1  : 1'68  : 1"81 :  2*47  :  3"57.  The  reduction  of  ferric  chloride  by  hydroxy- 
acids  is  much  slower  in  acetone  than  in  water. 

A  catalytic  light  reaction  is  one  which  proceeds  slowly  in  the  dark 
and  is  accelerated  by  light.  It  is  shown,  both  by  calculation  of  the 
results  of  Roloff  (compare  Abstr.,  1894,  ii,  221)  on  the  oxidation 
of  oxalic  acid  by  bromine  and  by  direct  experiments  with  bromine  and 
tartaric  acid,  that  the  reduction  of  Brj  to  2  Br'  is  a  catalytic  light 
reaction,  as  it  proceeds  more  rapidly  in  light  than  in  darkness,  whilst 
the  simultaneous  reduction  of  Brg'  to  3Br'  is  a  purely  photochemical 
reaction.  The  whole  process  in  this  case  may  be  termed  a  combined 
light  reaction.  '  G.  S. 

Mechanism  of  Photochemical  Reactions  and  the  Formation 
of  Vegetable  Substances  ;  Decomposition  of  Sugar  Solutions. 
Danikl  Berthelot  and  Henri  Gaudechon  {Compt.  rend.,  1910,  161, 
395—397.  Compare  this  vol.,  i,  349,  543;  ii,  564,  606).— This 
paper  contains  a  discussion  of  results  already  published,  and  the 
results  of  analysis  of  the  gaseous  products  obtained  when  sugar 
solutions  are  exposed  to  the  light  from  a  quartz-mercury  lamp. 
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Carbon  monoxide,  carbon  dioxide,  methane,  and  hydrogen  were 
obtained  in  each  case.  Dextrose  gave  equal  volumes  of  carbon 
monoxide  and  methane  with  about  six  times  as  much  hydrogen. 
Lsevulose  gave  ten  times  as  much  carbon  monoxide  as  methane. 
Maltose  gave  the  same  proportions  as  dextrose,  whilst  sucrose  behaved 
as  a  mixture  of  dextrose  and  Isevulose.  W.  O.  W. 

Photochemical  Decomposition  of  Alcohols,  Aldehydes, 
Acids,  and  Ketones.  Daniel  Berthelot  and  Henri  Gaudechon 
(Compt.  rend.,  1910,  151,  478 — 481.  Compare  preceding  abstract). — 
The  results  are  given  of  analyses  of  the  mixed  gases  obtained  by 
exposing  a  number  of  substances  to  the  action  of  light  from  a  quartz- 
mercury  lamp.  The  compounds  examined  included  the  first  three 
members  of  the  aliphatic  saturated  alcohols,  aldehydes,  and  acids,  also 
formamide  and  diethyl  ketone.  Acetone  is  decomposed  very  rapidly 
by  ultra-violet  light,  giving  carbon  monoxide  (49  vols.),  methane 
(5  vols.),  and  ethane  (46  vols.);  in  aqueous  solution  carbon  dioxide  is 
also  formed.  Solid  calcium  lactate  gives  the  same  gases  with  hydrogen  ; 
the  proportion  between  this  and  the  carbon  dioxide  is  about  the  same 
as  when  these  gases  are  produced  in  the  butyric  fermentation.  Solid 
carbamide  gives  carbon  dioxide,  hydrogen,  and  methane ;  an  aqueous 
solution  evolves  only  the  latter  two,  and  becomes  ammoniacal. 

W.  0.  W. 

Chemical  Changes  Produced  by  Different  Kinds  of  Rays. 
III.  The  Change  of  Benzoic  Acid  into  Salicylic  Acid  in 
Sunlight.  Carl  Neuberg  (Biochem.  Zeitsch.,  1910,  27,  271—272. 
Compare  Abstr.,  1909,  ii,  540). — If  a  solution  of  benzoic  acid  con- 
taining ferric  chloride  is  exposed  to  sunlight,  the  violet  colour 
characteristic  for  salicylic  acid  develops.  Thirteen  %  of  the  benzoic 
acid  was  thus  oxidised  during  sixteen  days  in  June  in  Berlin.  With 
ferrous  sulphate  the  change  of  benzoic  into  salicylic  acid  also  takes 
place,  but  it  is  slower.  In  artificial  light  the  change  can  also  take 
place.  S.  B.  S. 

Photoelectric  Experiments  with  Anthracene.  Alfred  Byk  and 
H.  BoRCK  {Ber.  Deut.  physikal.  Ges.,  1910,  12,  621— 651).— Experi- 
ments are  described  which  show  that  anthracene,  although  an  insulator, 
is  a  photo-electrically  active  substance.  This  fact  is  connected  with 
the  observed  photo-polymerisation  of  anthracene,  and  the  action  of 
light  is  supposed  to  consist  in  the  removal  of  electrons,  or  in  the 
splitting  up  of  the  neutral  anthracene  molecules  into  two  oppositely- 
charged  portions.  .  H.  M.  D. 

Tables  of  Constants  of  lonisation  and  Radioactivity.  T.  H. 
Laby  {Le  Radium,  1910,  8,  189 — 196). — These  tables  comprise  values 
of  (1)  the  coefiicient  of  recombination,  a,  for  different  gases  and  its 
variation  with  pressure  and  temperature  ;  (2)  the  coefiicient  of  diffusion 
of  ions  produced  by  different  agencies  in  different  gashes  by  the  A'-rays, 
and  its  variation  with  the  presstire  for  ions  produced  by  the  )8-  and  y- 
rays;    (3)    the  mobility   of  ions  for  air  and  various  dry  gases,  and 
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the  effect  of  temperature  and  pressure ;  and  of  the  ions  in  non- 
conducting liquids  and  solids  and  in  flames  ;  (4)  the  ratio  vjv^  of 
the  expansion  necessary  to  produce  condensation  in  gases  and  vapours 
ionised  by  -Z-rays  and  the  rays  of  radium  ]  (5)  the  charge  XE  of 
electrolytic  and  gaseous  ions  and  of  the  ionic  charge  e  as  determined 
by  various  methods  ;  (6)  the  number  of  molecules  in  a  gram-molecule 
of  gas  ;  (7)  the  ratio  e/m  of  the  negative  electron  as  determined  for 
cathode  rays  and  secondary  rays  and  from  the  Zeeman  effect,  and  the 
variation  of  the  ratio  with  velocity  ;  (8)  values  of  RH,  the  magnetic 
deviation,  and  v,  the  velocity  of  cathode  rays ;  (9)  ranges  and  veloci- 
ties of  a-rays,  the  number  emitted  from  radium,  the  ratio  i'm  of 
a-rays,  the  absorption  in  gases  and  metals,  the  number  of  ions  produced 
by  an  a-particle,  its  variation  with  velocity,  and  the  relative  total 
ionisation  in  different  gases  (also  for  /3-,  y-,  and  X-rays) ;  (10)  the 
disengagement  of  heat  from  radium,  its  emanation,  and  thorium;  (11) 
the  constant  of  the  radium  emanation,  its  volume,  vapour  pressure, 
and  coefficient  of  diffusion;  (12)  radioactive  and  atomic  constants. 

F.  S. 

The  Energy  of  the  Rays  of  Radium.  William  Duane  (Compt. 
rend.,  1910,  151,  471 — 473). — A  bolometer,  radiometer,  thermo- 
electric pile,  and  differential  gas  thermometer  were  all  found  unsatis- 
factory in  showing  the  energy  of  the  rays  of  radium,  but  results  were 
obtained  with  the  sensitive  calorimeter  previously  described  (Abstr., 
1909,  ii,  534).  A  tube  containing  the  radium  emanation  was  used  as 
the  source,  and  the  rays  passed  through  two  thin  mica  windows,  thin 
enough  to  allow  the  a-rays  of  radium-C  to  penetrate,  but  not  those 
of  the  emanation  or  of  radium-J.  They  fell  upon  the  glass  walls  of 
an  exhausted  glass  tube  which  was  inserted  into  the  calorimeter.  A 
clear  effect  was  produced  which  was  stopped  completely  by  two  thin 
aluminium  leaves.  Hence  the  fi-  and  y-rays  do  not  produce  any 
appreciable  effect.  It  is  hoped  in  this  way  to  obtain  a  measure  of 
the  energy  of  the  a-rays  throughout  their  range.  F  S. 

The  yS-Rays  of  Radium  at  its  Minimum  Activity.  Leon 
KoLowRAT  (Compt.  rend.,  1910,  151,  525 — 528). — The  existence  of  a 
very  absorbable  /3-radiation,  specific  to  radium  itsolf  (Hahn  and 
Meitner,  Abstr.,  19u9,  ii,  954),  has  been  confirmed  by  new  experiments. 
A  small  quantity  of  a  radium  salt  was  heated  on  a  platinum  plate,  and 
its  /3  activity  measured  after  different  periods,  and  also  the  absorption 
coefficient  of  the  /J-rays  by  interposing  a  series  of  eight  aluminium 
screens  of  graduated  thickness.  The  value  of  the  absorption  coefficient 
/t  rapidly  decreased  during  the  first  few  hours  after  heating  from  an 
initial  value  of  about  200  (cm.)-i  to  a  final  value  of  60.  The  value  of 
the  initial  /3  activity,  obtained  by  extrapolating  the  curves  back  to  zero 
thickness,  was  about  2%  of  the  final  equilibrium  /3-activity.  Hahn 
(with  different  measuring  arrangements)  had  found  it  7%,  and  for 
the  value  of  /x  312  (cm.)"^  The  results  are  fully  in  accord  with  the 
hypothesis  of  the  existence  of  a  very  absorbable  /8-radiation  due  to 
radium  itself.  F.  S. 
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The  Disengagement  of  Heat  in  a  Mixture  of  Radium  and  of 
a  Phosphorescent  Salt.  William  Duane  {Compt.  rend.,  1910,  151, 
379 — 381). — With  the  very  sensitive  calorimeter  previously  described 
(Abstr.,  1909,  ii,  534),  a  feeble  development  of  heat  has  been  detected 
from  a  phosphorescent  salt  one  or  two  hours  after  it  has  been  exposed 
to  light.  In  most  cases  no  effect  is  produced  after  twenty-four  hours, 
but  in  others  the  development  of  heat  persists  even  after  the  phosphor- 
escence has  become  invisible.  Experiments  were  made  on  the  amount 
of  heat  developed  from  a  preparation  containing  radium,  alone  and 
mixed  with  phosphorescent  zinc  sulphide.  The  heat  evolution  is 
proportional  to  the  y-activity  of  the  preparation  in  each  case,  so  that 
the  presence  of  the  phosphorescent  salt  is  without  effect.  In  other 
experiments  the  radium  was  contained  in  a  sealed  tube,  and  the 
/3-  and  y-rays  allowed  to  produce  phosphorescence  in  willemite  or 
barium  platinocyanide.  The  same  development  of  heat  was  observed 
as  when  no  phosphorescent  salt  was  present.  Hence  there  is  no 
appreciable  absorption  or  evolution  of  energy  by  the  phosphorescent 
salt  due  to  chemical  reactions.  F.  S. 

Radioactive  Recoil  Products  (Projections).  Louis  Werten- 
STEiN  {ComiJt.  rend.,  1910,  151,  469 — 471.  Compare  this  vol.,  ii,  476). 
— A  disk  of  glass,  rendered  active  by  immersion  in  the  radium 
emanation,  was  silvered  in  a  silvering  bath  and  dried.  It  was 
mounted  opposite  to  a  brass  plate  in  a  vacuum.  It  was  found  that  a 
thickness  of  silver 'of  the  order  of  10  /x/a  allowed  about  60%  of  the  recoil 
product  to  pass  through,  but  a  thickness  of  20  yu,/A  arrested  it  com- 
pletely. The  range  of  the  recoiling  particles  was  found  to  be  about 
0*7  mm.  in  hydrogen  at  atmospheric  pressure,  or  six  times  the  range 
in  air,  which  is  nearly  the  same  ratio  as  is  found  for  the  range  of  the 
a-particle.  The  range  of  the  recoiled  particles  or  their  number  appears 
to  diminish  as  the  direction  of  emission  from  the  surface  becomes  more 
oblique.  A  series  of  parallel  disks  charged  alternately  positively  and 
negatively  was  placed  in  an  exhausted  vessel  containing  radium 
emanation  and  air  at  known  low  pressure.  It  was  found  that  the 
active  deposit  on  the  positive  plates  increased  rapidly  with  the  distance 
apart  of  the  plates  up  to  a  distance  corresponding  with  the  range  of  the 
recoiling  particle,  and  then  continued  to  increase  about  twenty  times 
more  slowly.  This  shows  that  recoil  plays  a  part  in  the  rendering 
active  of  surfaces  by  the  emanation.  Evidence  of  a  strong  ionisation 
produced  by  particles  of  radium-Z)  recoiling  from  radium-(7  has  been 
obtained.  The  total  ionisation  between  two  parallel  plates,  one  coated 
•with  radium-C,  increases  rapidly  with  their  distance  apart  up  to  the 
distance  corresponding  with  the  range  of  the  recoiling  particle,  but 
further  experiments  are  necessary  to  establish  such  an  effect. 

F.  S. 

Metallic  Radium.  Mme.  Marie  Curie  and  Andre  Debierne 
{Compt.  rend.,  1910,  151,  523 — 525). — Preliminary  experiments  with 
barium,  using  about  O'l  gram  of  material,  by  Guntz's  method  gave  the 
necessary  conditions  and  experience  for  the  preparation  of  radium. 
The  amalgam  was  obtained  by  electrolysis  of  a  solution  of  0*106  gram 
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of  perfectly  pure  radium  chloride  with  cathode  of  mercury  (10  grams) 
and  anode  of  platinum-iridium.  After  electrolysis,  the  solution  con- 
tained 0"0085  gram  of  the  salt.  The  amalgam  was  quite  fluid, 
whereas  with  barium  under  similar  conditions  it  is  partly  crystalline. 
The  dried  amalgam  was  transferred  to  an  iron  boat  and  heated 
cautiously  in  a  quartz  tube  in  a  current  of  pure  hydrogen,  purified  by 
passage  through  the  walls  of  a  platinum  tube  heated  in  an  electric 
furnace.  The  temperature  of  the  boat  was  determined  by  a  thermo- 
couple. Most  of  the  mercury  was  distilled  at  270°.  At  400°  the 
amalgam  became  solid,  and  its  melting  point  rose  progressively  as  the 
mercury  was  driven  off  to  700°,  when  no  more  mercury  volatilised,  but 
the  radium  itself  commenced  to  volatilise  and  to  attack  the  quartz 
tube  energetically.  The  boat  now  contained  a  brilliant  white  metal, 
fusing  shai'ply  in  the  neighbourhood  of  700°,  which  was  considered  to 
be  pure  radium.  It  adhered  strongly  to  the  iron,  and  blackened 
immediately  on  exposure  to  the  air,  probably  forming  the  nitride.  A 
particle  falling  on  white  paper  produced  a  blackening  analogous  to  a 
burn.  The  metal  decomposed  water  energetically,  and  dissolved  for 
the  most  part,  showing  that  the  oxide  is  soluble.  The  small,  black 
residue  (?  nitride)  dissolved  completely  in  a  very  little  hydrochloric 
acid,  showing  that  no  mercury  was  present.  The  penetrating  rays 
from  the  boat  containing  the  metal,  sealed  in  a  glass  tube,  showed  the 
normal  increase  following  the  law  of  production  of  the  emanation. 
Owing  to  metallic  radium  being  much  more  volatile  than  barium,  it  is 
proposed  to  purify  it  by  sublimation  in  a  vacuum.  F.  S. 

Radio-Lead.  H.  Hebchfinkel  (Ze  Radium,  1910,  8, 198—200). — 
Numerous  unsuccessful  attempts  to  concentrate  the  radium- Z?  in 
radio-lead  are  described.  The  raw  material  is  lead  nitrate  of 
an  activity  three  to  four  times  that  of  uranium  oxide.  Various 
metals  were  immersed  in  the  solution.  The  chloride  and  bromide  were 
fractionally  crystallised.  Cerium  nitrate  was  precipitated  in  the 
nitric  acid  solution.  Iron  was  precipitated  in  the  solution  as  the 
basic  acetate,  and  again  barium  sulphate  by  addition  of  barium 
nitrate  and  sulphuric  acid.  Digestion  of  the  solution  with  animal 
charcoal,  excepting  one  case  which  could  not  be  repeated,  resulted  in  no 
concentration  of  the  radium-Z>.  The  active  metallic  lead  was  distilled 
at  600 — 700°,  but  the  portion  volatilising  was  not  permanently  active. 
Possibly  a  concentration  in  the  non-volatile  part  might  be  effected  in 
this  way.  A  few  per  cent,  of  zinc  was  added  to  the  lead  and  distilled 
off  at  about  1250°,  and  the  distillate  possessed  a  constant  activity 
a  little  greater  than  the  initial  substance.  A  triple  alloy  of  zinc  and 
silver  formed  with  the  lead  contained  only  polonium.  No  successful 
method  of  concentration  was  found.  F.  S. 

Occurrence  of  Free  Electrons  in  Chemically  Inert  Gases 
at  Atmospheric  Pressure.  J.  Franck  {Jkr.  Deut.  physikul.  Ges., 
1910,  12,  613 — 620). — Measurements  of  the  velocity  of  the  negative 
ions  in  chemically  pure  argon  and  nitrogen  indicate  the  presence  of 
free  electrons.  If  small  quantities  of  oxygen  are  mixed  with  these 
inert  gases,  the  mobility  of  the  negative  ions  is  reduced  to  about  1%  of 
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its  value  in  the  pure  gases.  The  addition  of  chlorine,  water  or  nitric 
oxide  causes  a  similar  reduction  in  the  ionic  mobility,  and  it  is 
supposed  that  these  substances  combine  with  the  free  electrons  and 
thus  yield  negative  ions  which  are  much  less  mobile  than  the  free 
electrons.  H.  M.  D. 

Decomposition  of  Water  Vapour  by  the  Silent  Electrical 
Discharge.  Miroslaw  Kernbaum  {Cow.pl.  rend.,  1910,  151,  319 — 322. 
Compare  Abstr.,  1909,  ii,  364,  714,  717). — A  brush  discharge  was 
made  to  play  in  an  atmosphere  of  water  vapour  free  from  air. 
Hydrogen  and  hydrogen  peroxide  were  produced,  probably  in  accord- 
ance with  the  equation  2H2O  :;=!:  HgOg  +  Hj-  '^^^  amount  of  hydrogen 
obtained  depends  largely  on  the  condition  of  the  platinum  electrode,  a 
new  point  giving  2-4%  in  the  first  experiment,  0  8%  in  a  second,  and 
practically  none  in  a  third.  The  results  are  analogous  with  those 
obtained  in  the  action  of  ultra-violet  light  and  the  ^-rays  of  radium  on 
water,  and  appear  to  be  due  to  ionisation  produced  by  cathode 
radiation.  W.  0.  W. 

Conduction  of  Electricity  in  Crystals  at  High  Tempera- 
tures. CoRNELio  DoELTER  {MoncUsh.,  1910,  31,  493 — 555.  Compare 
Abstr.,  1906,  ii,  665  ;  1908,  ii,  178,  839  ;  Kcenigsberger,  Abstr.,  1909, 
ii,  289). — Electrolytic  as  well  as  metallic  conduction  can  occur  in 
crystals.  The  conductivity  temperature  curves  are  not  sufficient  to 
distinguish  between  the  two  types  of  conductivity ;  determinations  of 
polarisation  are  essential.  As  a  result  of  examination  of  these  two 
properties,  substances  are  divided  into  three  classes  :  1.  Crystals  which 
give  no  polarisation  and  in  which  the  conductivity  increases  with  the 
temperature.  To  this  group  belong  rutile,  tinstone,  chrysoberyl,  and 
probably  wolframite.  2.  Substances  which  show  slight  polarising 
effects  at  very  high  temperatures  ;  for  example,  adularia  and  albite. 
3.  Crystals  which  show  appreciable  polarisation  at  high  temperatures; 
for  example,  sapphire,  barytes,  topaz.  In  these  cases  the  conductivity 
diminishes  as  the  temperature  rises. 

The  most  trustworthy  conclusions  can  be  drawn  by  determining 
both  resistance  and  polarisation  at  temperatures  until  the  mass  is 
quite  molten. 

In  the  case  of  silicates,  the  polarisation  is  small  even  in  the  fused 
state  (for  example,  only  a  few  tenths  of  a  volt),  and  this  is  accom- 
panied by  a  high  resistance  which  is  attributed  to  the  high  viscosity 
rather  than  to  low  dissociation.  The  conductivity  becomes  greater  at 
temperatures  much  above  the  melting  point.  The  conductivity  of 
albite,  in  spite  of  its  high  viscosity,  is  some  ten  times  as  large  as 
that  of  Jabradorite  at  a  temperature  of  1200 — 1300°  The  ratio  of  con- 
ductivities of  albite  solid  at  1000°  and  albite  liquid  at  1250°  is  1  : 2, 
and  the  curve,  using  the  Kohlrausch-Arrhenius  method,  for  the 
transition  solid  to  liquid  is  a  straight  line. 

Electron  conductivity  is  possible  in  the  liquid  state,  and  probably 
many  sulphides,  sulphonic  acids,  and  antimonite  behave  in  this  way. 

Difficulties  are  met  with  in  the  case  of  quartz ;  many  specimens  show 
high  conductivities,  but  this  is  due  to  secondary  causes,  as  in  some 
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cases   it    has   been   found    possible   to   obtain   a   metal   (sodium)    by 
electrolysis. 

The  following  division  of  crystals  is  given  :  A.  Those  which  exhibit 
metallic  conductivity  at  all  temperatures  without  electrolytic  con- 
ductivity— lead  sulphide,  antimony  sulphide,  ilmenite,  pyrites,  and 
magnetite. 

B.  Crystals  which  are  insulators  at  the  ordinary  temperature, 
but  which  exhibit  metallic  conductivity  at  rather  higher  temperatures  ; 
for  example,  zinc  blende,  molybdenum  sulphide,  pyrites,  antimony 
pyrites,  fahlore.  C.  Crystals,  such  as  tinstone  and  chrysoberyl,  in 
which  polarisation  has  not  been  definitely  determined,  but  which 
prob-ibly  exhibit  both  metallic  and  electrolytic  conductivity.  D. 
Crystals  which  are  insulators  at  the  ordinary  temperature,  but  are 
conductors  at  high  temperatures  and  show  appreciable  polarisation  ; 
for  example,  metallic  chlorides  and  iodides,  barium  sulphate,  sapphire, 
and  silicates. 

The  transition  from  the  amorphous  to  the  crystalline  state  is 
usually  accompanied  by  a  break  in  the  temperature  conductivity 
curve. 

In  the  case  of  polymorphous  substances,  the  form  which  is  the 
more  stable  at  high  temperatures  has  the  greater  conductivity. 

J.  J.  S. 

Abnormal  Action  of  the  Gas  Electrode  in  the  Determina- 
tion of  the  Concentration  of  Hydrogen  Ions  by  Electric 
Measurement.  J.  E.  Enklaar  (Chem.  Weekblad,  1910,  7,733 — 735). 
— The  results  obtained  when  the  concentration  of  the  hydrogen  ions  in 
a  solution  of  chloral  hydrate  containing  a  neutral  salt  is  determined 
are  abnormal,  and  comparable  with  those  furnished  by  a  strong  mineral 
acid.  The  author  attributes  this  abnormality  to  displacement  of 
chlorine  by  hydrogen,  with  formation  of  acetaldehyde  and  hydrochloric 
acid.  A.  J.  W. 

Hydrolysis  of  Iodine  and  of  Bromine.  "Willia»  C,  Bray 
{J.  Amer.  Cltem.  Hoc,  1910,  32,  932— 938).— The  work  described  in 
this  paper  was  carried  out  in  order  to  ascertain  the  cause  of  the  con- 
ductivity of  aqueous  solutions  of  iodine.  From  calculations  based  on 
Sammet's  determinations  of  the  equilibrium  constants  (Abstr.,  1906, 
ii,  153),  the  conclusion  was  drawn  that  both  the  following  relictions  must 
be  considered:  (1)  I.2  +  H.p  =  H+ + 1" -l-HIO,  and  (2)  3l2-|-3H20  = 
611"'" -hSI" +IOg~.  It  was  expected  that  the  conductivity  would  at 
first  rise  rapidly  in  accordance  with  (1)  and  then  continue  to  rise 
slowly  in  accordance  with  (2),  and  this  has  been  contiruaed. 

Determinations  have  been  made  of  the  solubility  of  iodine  and 
bromine  in  water,  and  of  the  conductivity  of  the  solutions  at  25°.  The 
results  show  that  iodine  is  soluble  to  the  extent  of  132  millimols.  I^ 
per  litre,  and  bromine  to  the  extent  of  021  mol.  Br.^  per  litre.  The 
hydrolysis  constants  :  (II  ^)(I-)(HI0)/(l2)  and  (Il  +  )(r.r-)(HBrO)/(Br.,) 
have  been  found  to  be  06  x  10"''^  and  24  x  10"^  re^spectively. 

KG. 
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Conductivity  and  lonisation  of  Potassium  Tri-iodide,  and 
the  Equilibrium  between  Iodine,  Iodide,  and  Polyiodides  in 
Aqueous  Solution.  William  C.  Bray  and  G.  M.  J.  MacKay 
{J.  Amer.  Chem.  Soc ,  1910,  32,  914— 932).— This  investigation  was 
carried  out  with  the  object  of  determining  the  equivalent  conductivity 
of  the  tri-iodide  ion,  I^",  a  knowledge  of  which  is  required  in  the  study 
of  the  equilibrium  between  iodine,  potassium  iodide,  and  polyiodides  in 
aqueous  solution.  The  conductivities  of  potassium  iodide  solutions  of 
concentration  between  0-1 IV  and  0*001  iV^,  and  of  the  same  solutions 
saturated  with  iodine  have  been  determined  at  25°. 

The  results  show  that  the  degree  of  ionisation  of  potassium  tri-iodide 
in  dilute  solutions  is  practically  identical  with  that  of  potassium  iodide 
up  to  a  concentration  of  0*1^,  and  that  the  values  of  Ai  and  Ajj  at 
25°  are  76*5  and  41*0  I'espectively,  that  of  potassium  iodide  being 
regarded  as  74'8.  Burgess  and  Chapman  (Trans.,  1904,  85,  1305) 
found  by  means  of  transference  experiments  that  AijAi  =  0'566,  whence 
if  Aj  is  taken  as  76'5,  A13  has  the  value  42'5.  An  intermediate  value, 
41  "5,  has  therefore  been  adopted  as  the  most  probable  value  of  A13.  It 
has  also  been  found  that  in  potassium  iodide  solutions  saturated  with 
iodine  the  ratio  Ci-jCi-,  which,  according  to  the  law  of  mass  action, 
should  be  a  constant,  decreases  from  1-16  to  0"99  between  0-OiV  and 
O'liV;  the  effect  due  to  the  presence  of  potassium  iodide,  which  is 
known  to  occur  in  more  concentrated  solutions,  is  therefore  apparent 
also  in  very  dilute  solutions. 

An  attempt  has  been  made  to  determine  the  composition  of  concen- 
trated solutions  of  potassium  iodide  saturated  with  iodine.  An  exact 
solution  of  the  problem  is  not  possible,  but  it  appears  that  the  ratio 
of  "activity"  (Lewis,  Abstr.,  1908,  ii,  16)  to  concentration  for  the 
iodide  ion  is  nearly  independent  of  the  concentration,  that  this  ratio 
for  the  tri-iodide  ion  decreases  rapidly  in  concentrated  solutions,  and 
that  higher  polyiodide  ions  show  this  abnormality  in  a  still  higher 
degree.  In  a  iV-solution  of  potassium  iodide,  saturated  with  iodine, 
the  concentration  of  KI5  is  calculated  to  be  about  0"08  molal  if  this  is 
the  only  higher  polyiodide  present.  E.  G. 

Conductivity  of  Some  Concentrated  Aqueous  Solutions  at 
Zero.  W.  H.  Sloan  (J.  Amer.  Chem.  Soc,  1910,  32,  946— 949).— On 
determining  the  conductivity  of  concentrated  aqueous  solutions  of 
potassium  iodide  at  0°,  unexpected  values  were  obtained.  These  results 
have  been  confirmed,  and  the  conductivities  of  concentrated  solutions 
of  potassium  bromide,  sodium  nitrate,  ammonium  nitrate,  silver 
nitrate,  and  cupric  nitrate  have  also  been  determined.  The  results 
are  tabulated  and  plotted  as  curves. 

The  values  obtained  with  potassium  iodide  differ  from  those  found 
by  Jones  and  Douglas  (Abstr.,  1902,  ii,  59),  but  the  type  of  curve 
agrees  closely  with  that  of  Kahlenberg  (Abstr.,  1901,  ii,  540).  The 
values  resemble  in  some  respects  those  obtained  for  certain  salts  in 
methylamine  and  liquid  ammonia  (Franklin  and  Gibbs,  Abstr.,  1907, 
ii,  840;  Franklin,  Abstr.,  1909,  ii,  957). 

The  conductivity  of  the  potassium  bromide  solutions  resembles  that 
of  the  potassium  iodide  solutions,  but  the  limited  solubility  of  the 
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former  salt  excluded  the  possibility  of  examining  very  concentrated 
solutions.  The  other  salts  did  not  give  any  exceptional  values  except 
in  the  case  of  cupric  nitrate,  in  which  the  specific  conductivity 
increased  up  to  a  certain  point  with  the  dilution  and  then  diminished. 

E.  G. 

Conductivity  and  Dissociation  of  Organic  Acids  in  Aqueous 
Solution  at  Different  Temperatures.  George  F.  White  and 
Habry  C.  Jones  {Amer.]CheTn.  J.,  1910,  44,  159— 199).— In  a  pre- 
liminary paper  (this  vol.,  ii,  13),  an  account  was  given  of  the  conduc- 
tivity of  several  organic  acids  at  temperatures  between  0°  and  35° 
The  work  has  now  been  extended  to  many  other  acids,  and  complete 
data  are  given  for  the  conductivity  and  dissociation  of  all  the  acids 
examined.     The  conclusions  arrived  at  previously  are  confii'med. 

It  is  not  possible  to  make  any  general  statement  with  regard  to  the 
change  in  dissociation  of  the  organic  acids  with  change  of  temperature. 
With  many  of  the  acids,  namely,  acetic,  propionic,  phenylacetic, 
hippuric,  malonic,  maleic,  fumaric,  crotonic,  benzoic,  j?i-toluic,  cinnamic, 
salicylic,  and  »i-hydioxy benzoic  acids,  a  maximum  dissociation  occurs 
between  25°  and  35°.  With  other  acids,  namely,  succinic,  itaconic, 
racemic,  methylsuc<;inic,  citric,  ;)-hydroxybenzoic,  gallic,  aniline-m-  and 
-/>-sulphonic,  and  o-  and  />-aminobenzoic  acids,  the  dissociation  increases 
from  0°  to  35°  without  a  maximum,  but  several  of  these  give  indica- 
tions that  a  maximum  would  appear  at  a  slightly  higher  temperature. 
The  dissociation  of  n-  and  iso-butyric,  mandelic,  citraconic,  mesaconic, 
o-toluic,  and  o-phthalic  acids  decreases  regularly  with  rise  of  tempera- 
ture from  0°.  It  is  therefore  obvious  that  isomeric  acids  do  not  behave 
similarly  with  respect  to  change  in  dissociation.  The  migration 
velocities  of  isomeric  ions  are  identical.  The  dissociation  of  the 
organic  acids  in  relation  to  temperature  is  not  in  accord  with  the 
hypothesis  of  Thomson  and  Xernst,  which  connects  dissociating  power 
and  dielectric  constants,  and,  since  maxima  in  dissociation  occur  with 
many  of  the  acids,  it  is  evident  that  some^  other  force  or  forces  must 
be  exerted  in  such  cases.  E.  G. 

Electrical  Resistance  of  the  Alkali  Metals.  L.  Hackspill 
{Compt.  rend.,  1910,  151,  305— 308).— The  specific  resistances  of 
sodium,  potassium,  rubidium,  and  caesium  at  different  temperatures  are 
recorded,  and  the  results,  except  in  the  case  of  sodium,  shown  to  be 
considerably  lower  than  those  obtained  by  Guntz  and  Broniewski 
(Abstr.,  1909,  ii,  113).  The  determinations  were  made  in  tubes  com- 
pletely filled  with  the  metal  in  order  to  avoid  the  presence  of  the  inert 
gases  employed  by  Guntz  and  Broniewski.  W.  O.  W. 

Simple  Relation  between  the  Size  of  the  Atoms  of  Metals 
and  the  Temperature-coeflQcient  of  the  Resistance.  Franz 
Stkeintz  {Ann.  Physik,  1910,  [iv].  33,  436— 440).— It  is  shown  that 
for  certain  series  of  metals  the  cube-root  of  the  atomic  volume  is  pro- 
portional to  the  temperature-coefficient  of  the  electrical  resistance 
between  18°  and  100'.  Palladium,  platinum,  aluminium,  tilver,  gold, 
cadmium,  and  tin  form  such  a  series,  and  the  data  for  zinc,  lithium, 
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and  mercury  indicate  that  the  proportionality  factor  has  approximately 
the  same  value  as  for  the  metals  of  this  series.  The  proportionality 
factor  is,  however,  to  some  extent  dependent  on  the  atomic  volume  of 
the  metal,  being  greater  for  metals  of  atomic  volume  less  than  8*9  and 
smaller  when  the  atomic  volume  exceeds  16'3,  This  variation  is  con- 
sidered with  reference  to  the  data  for  lead,  bismuth,  thallium,  sodium, 
potassium,  copper,  iron,  nickel,  glucinum,  and  caesium.         H.  M.  D. 

Hydration  and  Molecular  Heat  of  Ions  in  Very  Dilute 
Aqueous  Solutions.  Gustav  Mie  {Ann.  Physik,  1910,  [iv],  33, 
381 — 399). — A  theoretical  paper  in  which  the  equilibrium  between 
the  undissociated  molecules  and  the  ions  of  an  electrolyte  is  examined 
from  a  kinetic  point  of  view.  The  free  ions  are  supposed  to  undergo 
hydration  in  stages,  and  this  process  requires  a  certain  time  which  is 
comparable  with  the  average  period  during  which  the  ions  exist  as 
such  in  the  aqueous  solution  before  re-combination  takes  place.  Since 
the  average  life  of  the  ions  diminishes  as  the  concentration  of  the 
electrolyte  increases,  it  follows  that  the  ions  are  less  hydrated  in  con- 
centrated than  in  dilute  solutions.  In  very  dilute  solutions  the 
average  hydration  of  the  ions  reaches  a  constant  maximum  value,  and 
it  is  sliown  that  for  such  solutions  the  rate  of  re-combination  of  the 
ions  can  be  calculated  by  means  of  Langevin's  formula. 

The  free  energy  of  the  ionisation  process  and  the  coefficient  of 
ionisation  are  shown  to  be  dependent  on  the  degree  of  hydration,  and 
these  relationships  are  considered  with  reference  to  experimental  data 
for  solutions  of  potassium  chloride  and  acetic  acid.  H.  M.  D. 

Chernical  Actions  and  Ionisation.  G.  Reboul  {Compt.  rend.^ 
1910,  151,  311—312.  Compare  Abstr.,  1909,  ii,  718;  Broglie  and 
Brizard,  Abstr.,  '1909,  ii,  535,  637). — The  author  has  repeated  the 
experiments  on  the  oxidation  of  sodium  and  the  interaction  of  am- 
monia and  hydrogen  chloride,  recently  called  into  question  by  Broglie 
and  Brizard  (this  vol.,  ii,  11),  and  maintains  the  accuracy  of  his 
observations.  When  nitric  0}cide  and  oxygen  are  allowed  to  combine 
in  the  apparatus  already  described,  no  electrical  charge  is  developed 
if  the  apparatus  is  constructed  of  platinum,  whereas  when  it  is  made 
of  copper  or  brass,  a  charge  is  produced,  probably  through  the  action 
of  the  gas  on  the  electrodes.  W.  O.  W. 

Electro-capillary  Phenomena  with  Fused  Salts.  G.  yon 
Hevesy  and  Richard  Lorenz  (Zeitsch.  j^hysikal.  Clcein.,  1910,  74, 
443 — 465). — The  arrangement  of  the  apparatus,  which  was  used  for 
temperatures  up  to  800°,  corresponded  with  that  of  the  ordinary 
capillary  electrometer ;  the  electrodes  were  of  graphite,  and  the  glass 
capillary  was  about  1  mm.  in  diameter  and  10  cms.  long. 

The  system  made  up  of  fused  lead  in  contact  with  fused  lead  chloride 
showed  no  electro-capillary  phenomena.  The  following  .systems,  how- 
ever, gave  results  clo.sely  resembling  those  obtained  with  the  ordinary 
mercury-sulphuric  acid  electrometer  :  Pb  |  KCl ;  Pb  |  KI,KC1 ; 
Pb  I  NaI,lSIaCl;  Sn  |  LiCl,KCl ;  Hg  |  LiNOs.KNOg.  The  curves 
were  of  parabolic  form  in  each  case,  but  the  relative  extent  of  the 


GENERAL   AND   PHYSICAL   CHEMLSTRY.  ii.   823 

rising  and  falling  branches  varied  considerably.  The  position  of  the 
maxima  of  the  curves  when  lead  was  used  with  different  electrolytes 
only  varied  between  136  and  1-44  volts,  although  the  temperatures 
differed  by  as  much  as  200°. 

The  sensitiveness  of  these  electrometers  is  only  about  1/1000  that 
of  the  ordinary  capillary  electrometer.  The  following  systems : 
Hg  I  Balo  in  pyridine,  and  Hg  |  KCl  in  fused  antimony  trichloride, 
are  of  the  same  order  of  sensitiveness  as  those  made  up  with  fused 
salts. 

The  effect  of  the  addition  of  lead  chloride  to  fused  potassium  chloride 
in  the  system  Hg  [  KCl  has  been  measured,  and  from  the  results  the 
equilibrium  concentration  of  lead  chloride  in  the  system  Pb  +  2KCI  :^ 
PbCI., +  2K  has  been  calculated. 

The  above  results  are  shown  to  be  qualitatively  in  complete  accord 
with  the  accepted  theory  of  electro-capillary  phenomena 

G.  S. 

Arc  Characteristics  in  Gases  and  Vapours.  ^lASAMicni 
KiMURA  and  KiYOSHi  Yamamoto  {Mem.  Coll.  Sci.  Eng.  Kyoto, 
1909 — 1910,2,  47—58). — The  connexion  between  the  voltage,  current, 
and  the  length  of  arc  which  could  be  maintained  between  a  carbon 
cathode  and  a  water-cooled  copper  anode  surrounded  by  various  gases 
and  vapours  has  been  determined.  The  gases  and  vapours  used  were 
hydrogen,  hydrogen  mixed  with  benzene,  methyl  alcohol,  a  mixture  of 
methyl  alcohol  and  ethyl  alcohol  (composition  not  stated),  ethyl  alcohol, 
and  air.  For  a  given  current  and  a  given  length  of  arc,  the  arc  in 
an  atmosphere  of  hydrogen,  or  of  hydrogen  mixed  with  benzene 
vapour,  requires  a  larger  voltage  than  in  the  case  of  the  other  vapours 
and  of  air.  The  gases  and  vapours  mentioned  above  are  arranged  in 
the  order  of  their  relative  efficiency  for  the  production  of  undamped 
electrical  oscillations.  T.  S.  P. 

Compressibilities  of  Helium  and  Neon.  Frank  P.  Burt  {Trans. 
Faraday  Soc,  1910,  6,  19 — 25). — The  apparatus  described  by  Gray 
and  Burt  (Trans,,  1910,05,  1659)  has  been  used  to  obtain  the  pressure- 
volume  isothermals  of  helium  and  neon  at  O'^. 

In  the  case  of  helium,  pv  is  constant  from  838  mm.  to  147  mm. 
pressure.  With  neon  the  value  of  pv  varies  from  58'944  at  860  mm. 
to  58886  at  144  mm.  A  tendency  in  the  values  at  low  pressures  to  be 
abnormally  high  with  both  gases  is  attributed  to  a  constant  error  in 
the  apparatus. 

A  straight  line  i.<othermal  could  be  drawn  between  the  twenty-one 
values  of  pv  for  neon  obtained  by  smoothing  the  experimental  values. 
The  compressibility  coefficient  of  neon  between  0  and  1  atm.  pressure 
is  4-000105,  that  is,  neon,  like  hydrogen,  is  an  ultraperfect  gas.  The 
compressibility  coefficient  of  helium  between  the  limits  of  pressure 
studied  is  zero.  Helium  behaves  like  a  gas  with  a  much  higher  critical 
temperature  than  it  really  possesses.  R.  J.  C, 

Compressibility  Coefficients  of  Liquids.  W.  A.  Sucuodski 
(Zeitsch.  phyiikal.  CVwtn,,  1910,  74,  257— 276).— A  modified  form  of 
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the  Oersted-Rontgen  compressibility  apparatus,  so  designed  that  it  can 
conveniently  be  kept  at  any  desired  constant  temperature,  is  described. 
With  this  apparatus  the  compressibilities,  /3,  at  comparatively  low 
pressures  of  a  number  of  pure  liquids  at  temperatures  in  the  neigh- 
bourhood of  14°,  35°,  and  (in  some  cases)  100°  have  been  determined. 
The  values  of  ^  x  lO**,  corrected  for  the  compression  of  the  glass,  are  as 
follows:  Ethyl  bromide,  113-4  at  13-7°,  138-4  at  35°;  ethyl  ether, 
163-0  at  12-2°,  206-9  at  34-8°;  amylene,  1705  at  16-7°  209-2  at 
34-7°;  benzene,  86-8  at  12-9°,  100-3  at  34-9°,  and  189-8  at  99-9°; 
fluorobenzene,  87-7  at  139°,  102-6  at  353°,  and  189-8  at  99-7°; 
chlorobenzene,  67-1  at  13-3°,  77*0  at  35-4°,  and  127-4  at  1004°. 

The  formula  y8  =  0-0006  F/T',  in  which  the  symbols  have  the  usual 
significance  and  apply  for  the  boiling  point  in  each  case,  is  deducted 
by  means  of  certain  approximations  from  van  der  Waals'  equation,  and 
admits  of  the  calculation  of  {3  at  the  boiling  point  of  the  liquid  in 
question,  both  from  density  determinations  and  from  the  volume 
measurements  of  Kopp.  It  is  shown  that  the  observed  and  calculated 
values  of  jS  for  non-associated  liquids  are  in  fair  agreement.       G.  S. 

Thermal  Expansion  of  Metals.  Eduard  Gruneisen  (^?i?i.  Physik, 
1910,  [iv],  33,  33—64.  Compare  Abstr.,  1908,  ii,  563).— The  depend- 
ence of  the  thermal  expansion  of  various  metals  on  the  temperature 
has  been  examined.  The  data  of  previous  observers  were  made  use 
of  in  the  case  of  platinum,  palladium,  copper,  silver,  aluminium,  iron, 
nickel,  and  iridium.  For  magnesium,  zinc,  cadmium,  antimony,  iridium, 
gold,  lead,  and  bismuth,  new  measurements  of  the  linear  expansion 
between  —183°  and  4-100°  have  been  made.  It  is  found  that  the 
observed  expansion  is,  in  general,  in  close  agreement  with  that  required 

by  Thiesen's  exponential  formula,  ^2~^i  =  y(^2^^^~  ^i^^^)'  ^^^  *^'^ 
agreement  is  particularly  good  at  low  temperatures.  Zinc,  cadmium, 
and  tin  are,  however,  exceptions,  and  the  abnormal  behaviour  in  these 
cases  is  supposed  to  be  due  to  discontinuous  changes  in  the  structure 
of  the  metals. 

The  experimental  data  do  not  indicate  whether  the  above  formula 
can  be  employed  for  extrapolation  to  temperatures  in  the  neighbour- 
hood of  absolute  zero.  They  show,  however,  that  the  exponent  e  is  a 
periodic  function  of  the  atomic  weight  of  the  metal,  and  that  its 
maximum  values  are  reached  when  the  atomic  volumes  are  at  their 
respective  minima.  H.  M.  D. 

Influence  of  Temperature  and  Pressure  on  the  CoeflBcient  of 
Expansion  and  the  Specific  Heat  of  Metals.  Eduakd  Gruneisen 
{Ann.  Physik,  1910,  [iv],  33,  65 — 78.  Compare  previous  abstract). — 
Erom  a  comparison  of  the  mean  coefficients  of  expansion  and  the  mean 
specific  heats  of  the  metals  enumerated  in  the  previous  paper  for  the 
two  temperature  intervals  -  190°  to  17°  and  17°  to  100°,  the  author 
finds  that  the  influence  of  temperature  is  the  same  in  the  two  cases, 
Within  the  limits  of  experimental  error  the  ratio  of  the  expansion 
coefficient  to  the  specific  heat  is  independent  of  the  temperature.  It 
follows  from  this  that  the  variation  of  the  specific  heat  with  the 
temperature  can  be  represented  by  Thiesen's  exponential  formula. 
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From  measurements  of  the  compressibility  of  aluminium,  iron, 
copper,  silver,  and  platinum  at  different  temperatures,  it  is  found  that 
the  relative  changes  of  the  density  and  of  the  specific  heat,  which  are 
brought  about  by  a  given  change  of  pressure,  are  of  the  same  order  c£ 
magnitude.  H.  M.  D. 


Use  of  Cooling  Curves  in  Determining  the  Oryoscopic 
Point  of  Solution.  M.  Moulin  {J.  Chim.  Phys.,  1910,  8,  321—330). 
— When  a  dilute  solution,  losing  heat  energy  at  a  constant  rate  by 
cooling,  becomes  supercooled,  the  separation  of  a  particle  of  solid 
causes  an  abrupt  rise  in  temperature  to  the  freezing  point.  Since, 
however,  a  certain  amount  of  solid  is  deposited  in  this  process,  the 
temperature  observed  is  rather  lower  than  the  true  freezing  point  of 
the  original  solution.  The  cooling  curve  presents  a  rapid  fall  during 
the  liquid  phase,  a  sudden  rise  to  a  maximum  from  the  super- 
solubility  point,  followed  by  a  gradual  fall  during  separation  of  the 
solid.  When  the  last  part  of  the  curve  is  extrapolated  to  cut  the  first 
part,  the  true  freezing  point  is  found.  The  experimental  maximum  is 
not  sharply  defined,  owing  to  lag  in  the  thermometer  readings,  but 
this  lag  does  not  affect  the  accuracy  of  the  freezing-point  values. 

Cooling-curve  determinations  of  molecular  weight  have  been  made 
with  carbamide,  sugar,  and  resorcinol  in  water,  naphthalene  in  benzene, 
and  water  in  acetic  acid.  R.  J.  C. 


ImpoBsibility  of  Superheating  a  Solid.  A.  Berthoud  {J.  Chim. 
Phys.,  1910,  8,  337 — 339). — It  is  possible  to  supercool  a  clear  liquid 
because  the  very  minute  crystal  nuclei  which  tend  to  form  possess 
a  surface  energy  greater  than  massive  crystals  and  redissolve.  If 
a  drop  of  the  liquid  phase  is  placed  on  a  solid  at  its  melting  point, 
it  wets  the  surface  and  tends  to  spread  as  far  as  possible  over  it. 
Hence  the  solid  has  its  surface  energy  diminished  by  contact  with  its 
liquid,  and  is  thereby  predisposed  to  melt  rather  than  become  super- 
heated. Superheating  would  only  be  possible  with  a  solid  which  on 
melting  gave  a  liquid  which  did  not  wet  its  surface. 

Sodium  chloride  hydrate,  NaCl,2H20,  which  usually  decomposes  at 
-  12"^,  was  heated  to  +  15°  by  Frankenheim  (1861),  but  this  is  a  case 
of  arrested  decomposition,  as  the  true  melting  point  of  the  hydrate  is 
probably  +  15°  or  above.  R.  J.  0. 

Freezing-point  Curves  of  Gaseous  Mixtures :  Compounds 
of  Methyl  Ether  and  Methyl  Alcohol  with  Ammonia.  Geobges 
Baumk  and  F.  Louis  Perrot  {Compt.  rend.,  1910,  151,  528—530. 
Compare  Abstr.,  1909,  ii,  545). — The  freezing-point  curve  for  the 
nystem  methyl  alcohol-ammonia  shows  a  well-defined  maximum  corre- 
sponding with  the  compound  MeOH,NH3.  The  curve  for  mixtures 
haying  80 — 95%  of  alcohol  could  not  be  investigated,  owing  to  the 
existence  of  uncrystalli.sable  glasses.  The  curve  for  methyl  ether- 
ammonia  has  a  maximum  corresponding  with  the  formula  OMeo.NHj, 
but  this  is  not  well  detiued  owing  to  dissociation.  W.  O.'  W. 
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Application  of  Thermal  Analysis  to  Several  Binary  Organic 
Systems.  Demetrius  E.  Tsakalotos  and  Philippe  A.  Guye  {J.  Chim. 
Phys.,  1910,  8,  340 — 357.  Compare  Wroczynski  and  Guye,  this  vol., 
ii,  699). — The  liquidus  curves  of  the  following  mixtures  are  normal,  and 
show  no  sign  of  additive  compounds:  phenol  +  benzene,  benzeDe  + 
thiophen,  nitrobenzene  +  ethyl  ether,  aniline  +  chloroform.  Benzene  and 
thiophen  form  no  eutectic,the  freezing-point  curve  being  chai-acteristicof 
isomorphous  mixtures.  Freezing-point  determinations  were  not  possible 
"with  mixtures  of  phenol  and  benzoyl  chloride,  owing  to  the  production 
of  hydrogen  chloride  even  at  low  temperatures.  For  a  similar  reason 
mixtures  of  bromine  with  benzene  could  not  be  studied. 

Trichloroacetic  acid  with  ethyl  ether  and  acetone  with  chloroform 
give  mixtures  so  viscous  that  freezing-point  determinations  are 
impracticable.  The  system  acetone -t- chloroform  in  the  presence  of 
potassium  hydroxide  gives  an  additive  product  melting  at  97°,  namely, 
CMe2*OH,CCl3.  On  mixiug  the  components  without  alkali  an 
appreciable  amount  of  heat  is  liberated.  This  evidence  and  also  the 
high  viscosity  point  to  the  formation  of  an  additive  compound 
(compare  Tsakalotos,  Abstr.,  1908,  ii,  2G0). 

The  high  viscosity  of  ethyl  ether  with  trichloroacetic  acid  is  held  to 
indicate  the  formation  of  an  additive  compound  in  which  the  ether 
functions  as  a  basic  substance.  The  mixture  with  69%  of  acid  sets  to 
an  isotropic  mass  at  -  60°.  Mixtures  of  aniline  and  ethyl  acetate 
behave  in  a  similar  way  (this  vol.,  ii,  699), 

The  authors  have  determined  the  freezing-point  of  purified  ethyl 
ether  to  be  -112'1°  a  value  in  agreement  with  that  given  by 
Ladenburg  and  Kriigel  (  — 112*6°),  but  not  with  that  of  Olszewski 
(-117-4°)  or  Guttmann  (-117-6°).  R.  J.  C. 

Cryoscopy  of  the  Naphthylamines  and  their  Additive 
Compounds.  Abel  Buguet  {Compt.  rend.,  1910,  151,  312 — 313). — 
The  freezing-point  curve  for  mixtures  of  chloro-2  :  l-dinitrobenzene 
shows  two  minima  and  a  single  maximum,  the  latter  corresponding 
with  the  existence  of  the  hydrochloride  of  2  :  4-dinitrophenyl-a-naphthyl- 
amine.  This  has  also  been  obtained  in  large,  garnet-red  crystals, 
m.  p.  69°,  by  mixing  the  constituents  in  anhydrous  solvents.  The 
hydrochloride  of  2  : 4-dinitrophenyl-y8-naphthylamine  has  m.  p.  65°. 
Mixtures  of  these  salts  with  naphthalene  give  freezing-point  curves 
having  minima  at  51-5°  and  73°  respectively.  ?/t-Dinitrobenzene  gives 
W-shaped  curves  with  a-  and  ^-naphthylamine,  and  in  each  case 
garnet-red  crystals  of  additive  compounds  were  isolated,  having  m.  p. 
60—63°  and  57°  respectively.  W.  0.  W. 

Thermodynamic  Calculation  of  the  Vapour  Pressure  of 
Water  and  Ice.  Walther  Nernst  {Ber.  Deut.  physikal.  Ges.,  1910, 
12,  565 — 571). — The  value  recently  obtained  by  Scheel  and  Heuse 
(Ann.  Physik,  1910,  [iv],  31,  715)  for  the  vapour  pressure  of  water  at 
50°  has  been  employed  to  recalculate  the  constants  in  the  thermo- 
dynamic equation  for  the  vapour  pressure  of  water.  The  vapour- 
pressure  values  calculated  from  the  new  equation  are  in  almost 
complete  agreement   with    the    measured     values     for    temperatures 
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between  0°  and  50^ ;  considerably  greater  differences  are  found  between 
50°  and  100°. 

The  recent  determinations  of  the  specitic  heat  of  ice  between  -  10° 
and  -200°  are  also  utilised  in  the  determination  of  the  constants 
involved  in  the  thermodynamic  equation  for  the  vapour  pressure  of  ice. 
Calculated  and  observed  pressures  are  shown  to  be  in  satisfactory 
agreement,  H.  M.  D. 

Relations  between  the  Properties  of  Liquids  at  the  Boiling 
Point.  Dan  Tyrer  {Phil  Mag.,  1910,  [vij,  20,  522— 533).— An 
empirical  relationship  connectiug  the  latent  heat  of  vaporisation 
and  the  molecular  volume  of  a  liquid  at  its  boiling  point  has  been 
found  to  hold  for  a  large  number  of  organic  compounds.  This  is 
expressed  by  L.M=  K  ^  F,  in  which  L  is  the  latent  heat,  M  the 
molecular  weight,  V  the  molecular  volume,  and  K  a  constant.  By 
taking  K=  1583,  it  is  shown  that  the  calculated  heats  of  vaporisation 
are  in  good  agreement  with  those  found  by  experiment.  The  only 
classes  of  substances  which  do  not  seem  to  conform  to  this  relationship 
are  the  aliphatic  hydrocarbons  and  ethers,  and  also  associated  liquids. 
For  associated  liquids  which  do  not  dissociate  on  vaporisation  the 
calculated  latent  heats  are  greater  than  the  observed  values.  On  the 
other  hand,  for  associated  liquids  which  dissociate  on  vaporisation,  the 
calculated  heat  values  are  greater  or  smaller  than  those  found  by 
experiment  according  to  the  magnitude  of  the  heat  of  dissociation. 

By  combining  the  above  relationship  with  Trouton's  rule,  the 
molecular  volume  and  the  boiling  temperature  are  shown  to  be 
connected  by  the  equation  T=  K^  ^V.  For  the  various  members  of  a 
homologous  series,  an  approximately  constant  value  of  A'^  is  obtained, 
but  this  value  varies  appreciably  from  one  series  to  another.  For 
aliphatic  hydrocarbons  and  ethers,  A"^  =  68  ;  for  aliphatic  chlorides  and 
amines,  JTj  =  70  ;  for  aliphatic  esters  and  bromides,  A^^  =  74  ;  for 
aliphatic  iodides  and  aromatic  hydrocarbons,  K^^  =  79,  and  for  aromatic 
ethers,  K^  =  83.  The  relationship  is  also  affected  by  molecular  associa- 
tion, the  value  of  K^  being  much  greater  for  associated  than  for  normal 
liquids.  H.  M.  D. 

Determination  of  Boiling  Point.  I.  Fall  of  Temperature 
in  Vapours  of  High  Molecular  Complexity  at  Small  Pressures. 
Christian  J.  Hansen  {Zeitsch.  jihyaikal.  Chenu,  1910,  74,  65 — 114. 
Compare  Abstr.,  1909,  ii,  212,  969). — An  apparatus  suitable  for  the 
investigation  of  the  distillation  of  compounds  of  high  boiling  point 
under  the  pressure  of  their  own  vapour  is  figured  and  described  in 
detail.  The  liquid  to  be  distilled  was  heated  electrically  when  neces- 
sary, and  the  distillation  vessel  provided  with  a  jacketing  arrangement, 
by  means  of  which  it  could  be  heated  from  the  outside  to  any  desired 
temperature.  One  of  the  main  objects  of  the  investigation  was  to 
measure  the  variation  of  temperature  along  the  column  of  vapour. 
This  was  at  first  effected  by  thermometers  placed  at  different  levels  in 
the  tube,  and  in  the  final  form  of  apparatus  by  a  thermocouple  which 
could  be  moved  up  and  down  in  the  vapour. 

Experiments  were  made  with  palmitic,  stearic,  myriatic,  and  lauric 
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acids  under  the  most  varying  conditions,  and  the  results  are  described 
in  detail.  Under  certain  conditions  it  makes  comparatively  little 
difference  whether  the  distillation  flask  is  jacketed  or  not.  The 
experiments  with  the  thermocouple  show  clearly  that  the  temperature 
gradually  rises  as  the  couple  is  progressively  raised  in  the  column  of 
vapour.  The  effect  of  different  degrees  of  internal  heating  is  fully 
discussed.  It  was  found  that  there  is  a  great  tendency  for  the 
solutions  to  become  superheated.  Some  experiments  were  made  with 
palmitic  acid  without  internal  heating,  and  in  these  experiments  the 
difference  in  temperature  between  the  upper  and  lower  thermometers 
was  remarkably  constant,  amounting  to  about  0-i°  per  cm. 

A  method  proposed  by  von  Rechenberg,  according  to  which  the 
distilling  flask  is  completely  immersed  in  a  bath,  did  not  lead  to 
satisfactory  results.  G.  S. 

Heat  of  Formation  of  the  Oxides  of  Cobalt  and  Nickel 
and  the  Keat  of  Combination  of  Acidic  Oxides  with  Sodium 
Oxide.  William  G.  Mixter  {Amer.  J.  Scl,  1910,  [iv],  30,  193—201. 
Compare  this  vol.,  ii,  585). — The  quantities  of  heat  liberated  in  the 
oxidation  of  cobalt,  nickel,  zinc,  and  manganese,  and  certain  of  the 
lower  oxides  of  these  metals,  have  been  measured.  From  the  experi- 
mental data  the  following  thermal  values  are  derived :  Co  +  O  = 
CoO  (crystalline)  +57"5  cal. ;  Co  +  0  =  CoO  (amorphous)  +50*5  cal. ; 
3Co  +  40  =  Co304  + 193-4  cal.;  Co  +  20  +  Na20  =  Na2Co03-l- 100-2  cal. ; 
Zn  +  0  +  NaaO  =  NagZnOg  +  87-0  cal.  ;  Mn  +  30  +  l^^O  =  Na2Mn04  + 
169-0  cal.,  and  Mn02  +  0  +  Na20  =  Na2Mn04  + 49-4  cal.  The  oxida- 
tion of  nickel  by  means  of  sodium  peroxide  is  very  incomplete,  and 
the  thermal  data  are  considered  to  be  somewhat  untrustworthy.  The 
actual  results  seem  to  show,  however,  that  the  heat  of  formation  of 
the  oxide  is  practically  the  same  as  in  the  case  of  cobalt :  Ni  +  0  = 
NiO  +  57-9cal.  H.  M.  D. 

Heat  of  Combustion  of  Some  Hydronaphthalene  Deriv- 
atives. Henri  Leboux  {Compt.  rend.,  1910,  151,  384 — 387). — The 
following  results  have  been  obtained  for  the  heats  of  combustion 
of  liquid  naphthalene  and  its  products  of  hydrogenation  :  naphthalene, 
-19  Cal.  (solid,  -14-6  Cal.);  dihydronaphthalene,  -25  Cal.;  tetra- 
hydronaphthalene,  4  Cal. ;  hexahydronaphthalene,  6  Cal, ;  octahydro- 
naphthalene,  33  Cal.,  and  naphthane,  61  Cal.  These  values  are  in 
accordance  with  the  facts  already  known  in  connexion  with  the 
hydrogenation  of  naphthalene,  and  in  the  author's  opinion  are  best 
explained  by  Bamberger's  formula  for  this  hydrocarbon. 

W.  0.  w. 

Heat  of  Hydration.  III.  Willem  P.  Jorissen  (Chem.  Weekblad, 
1910,  7,  761 — 768.  Compare  this  vol.,  ii,  269). — An  application  of  the 
author's  method  of  determining  heat  of  hydration  to  zinc  sulphate, 
manganese  sulphate,  magnesium  sulphate,  sodium  phosphate,  sodium 
carbonate,  and  strontium  chloride,  and  a  comparison  of  the  values 
obtained  with  those  given  by  Thomsen  A.  J.  W. 
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Variations  of  the  Physical  Properties  of  Metallic  Alloys 
Subjected  to  Mechanical  and  Thermal  Action.  I.  Specific 
Gravity.  E.  Pannaix  {Gazzetta,  1910,  40,  i,  431— 433).— The 
experiments  were  carried  out  with  coinage  bronze  (about  4%  tin)  and 
silver  (16 '5%  copper),  and  they  show  that  a  marked  increase  in 
specific  gravity  is  produced  by  hammering,  the  increase  being 
maintained  or,  rather,  increased  after  a  subsequent  annealing. 
Bronze  of  D  8"76965  after  being  annealed  and  hammered  (alternately) 
three  times,  and  coined,  had  D  8'94623.  Coinage  silver  of  D  9  99932 
had  D  10-21636  after  a  similar  treatment.  E.  V.  S. 

The  Rectilinear  Diameter  for  Oxygen.  Emile  Mathias  and 
Heike  Kamerlixgh  Oxxes  {Compt.  rend.,  1910,  151,  474 — 475. 
Compare  this  vol.,  ii,  771). — This  paper  contains  the  summarised 
numerical  results  of  the  determinations  outlined  in  a  previous 
communication.  It  is  shown  that  the  diametral  line  for  oxygen  is  very 
nearly  rectilinear.  The  densities  of  liquid  oxygen  at  low  temperatures 
are  not  in  agreement  with  those  of  Dewar  (1893)  or  of  Baly  and 
Donnan  (Trans.,  1902,  81,  911).  W.  0.  W. 

Nature  of  the  Transition  Layer  between  Two  Adjacent 
Phases.  William  C.  McC.  Lewis  {Phil.  Mag.,  1910,  [vi],  20, 
502 — 511). — The  values  obtained  for  the  internal  pressure  of  a 
liquid  differ  considerably  according  to  whether  these  are  calculated 
from  van  der  Waals'  equation  or  from  the  work  required  to  remove 
unit  volume  from  the  surface  layer  of  the  liquid  outside  the  range  of 
molecular  attraction.  This  divergence  is  supposed  to  be  due  to  the 
average  density  in  the  surface  layer  being  greater  than  the  ordinary 
bulk  density. 

From  Bakker's  equation  for  the  latent  heat  of  vaporisation,  the 
relationship  \i  =  a,vg  is  deduced,  in  which  X;  is  the  internal  heat  of 
vaporisation,  a  the  van  der  Waals'  constant,  and  Vg  the  average 
volume  of  one  gram  of  the  substance  in  the  surface  layer.  From  this 
relationship  the  average  surface  densities  of  sixteen  liquids  are 
calculated  for  their  respective  boiling  points.  The  values  thus 
obtained  are  approximately  2  5  times  the  bulk  densities  of  the 
liquids. 

In  the  case  of  water,  the  surface  density  has  been  calculated  for 
temperatures  between  0°  and  100=".  As  the  temperature  rises  the 
densities  converge  somewhat,  the  ratio  falling  from  2189  at  3'6^  to 
2'023  at  100°.  The  temperature  variations  of  the  internal  pressure, 
both  in  the  bulk  and  in  the  surface  layer,  are  also  tabulated. 

The  change  in  the  density  of  water,  which  is  involved  in  its 
transition  from  the  bulk  of  the  liquid  to  the  surface  layer,  is 
accompanied  by  a  heat  effect  which  is  calculated  to  be  00034  cil.  per 
unit  area  of  surface.  Thi.s  is  of  the  same  order  as  the  heat  effect  found 
by  Parks  on  moistening  powders  with  water.  H.  M.  D. 

Variation  with  Temperature  of  Viscosities  of  Gases  of  the 
Argon  Group.  A.  O.  Rankine  {Proc.  Roy.  Soc ,  1910,^1,  84, 
181 — 192.      Compare    this    vol.,   ii,    409). — In    comparing    gaseous 
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viscosities  at  100°  with  those  at  room  temperature,  a  correction 
(1  —  2-y^)  is  necessary,  where  y  is  the  coefficient  of  linear  expansion 
of  the  glass  capillary  tube,  and  6  the  temperature  interval.  The 
correction  due  to  altei-ation  of  the  mean  free  path  of  the  molecules  is 
negligible,  but  a  small  unknown  error  is  introduced  by  the  alteration 
in  surface  tension  of  the  mercury  pellet  which  constitutes  the  driving 
piston. 

The  viscosity  of  air  and  the  argon  gases  increases  by  about  20 — 25% 
when  the  temperature  is  raised  to  100°.  Assuming  that  the  increase 
follows  a  linear  law,  r]0  =  rjo{l  +  ^6),  where  rje  is  the  viscosity  at  tem- 
perature 6,  the  values  of  tlae  temperature-coefficient,  ft  x  10^,  are  :  air, 
266;  helium,  232;  neon,  221  ;  argon,  283;  krypton,  308;  xenon,  339. 
The  actual  viscosities  at  0°,  r/o  x  1 0'*,  are :  air,  1'879;  neon,  2*981; 
argon,  2102;  krypton,  2"334;  xenon,  2'107.  The  temperature- 
coefficients  of  viscosity  are  not  proportional  to  the  viscosities. 

According  to  Sutherland  the  temperature-coefficient  of  gaseous 
viscosity  is  JT  (l  +C/T),  where  ^  is  the  absolute  temperature  and  G 
a  constant  depending  on  the  attraction  between  the  molecules  of  the 
gas;  The  values  of  C  calculated  by  the  author  are  :  air,  116  ;  helium, 
70;  neon,  56;  argon,  142;  krypton,  188;  xenon,  252.  Certain  of 
these  are  in  fair  accord  with  values  obtained  by  Rayleigh  and  by 
Schultze.  A  simple  ratio,  about  1'14,  exists  between  C  and  the 
critical  temperature  in  the  case  of  argon,  krypton,  xenon,  nitrogen, 
oxygen,  carbon  dioxide,  ethylene,  and  nitrous  oxide.  With  helium 
and  hydrogen,  the  value  of  C  is  much  higher  than  this  relation 
indicates,  although  for  a  perfect  gas  C  should  be  zero. 

The  mutual  attraction  between  the  molecules,  C,  which  has  the  effect 
of  making  collisions  more  frequent  may  be  expressed  in  terms  of  an 
increase  in  cross  sectional  area  of  the  molecule,  1  :  {1  +  C/T).  The 
author  calculates  the  molecular  volume  and  molecular  density  of  the 
argon  group  relative  to  helium.  The  size  and  density  of  the  atoms 
appai*ently  increase  with  increase  in  atomic  weight.  R.  J.  C. 

The  Internal  Friction  of  Albumin  Solutions.  W.  Pauli  and 
R  Waqnee  {Biochem.  Zeitsch.,  1910,  27,  296— 303).— The  internal 
friction  of  serum  albumin  solutions  in  the  presence  of  varying  quanti- 
ties of  hydrochloric  acid  was  determined,  and  found  to  attain  a 
maximum  when  the  latter  was  0"02/iand  when  the  concentration  of  the 
protein  was  1*7%.  This  shows  a  deviation  for  the  number  obtained  by 
Michaelis  and  Mostynski  (this  vol.,  ii,  592).  The  authors  criticise  the 
investigations  of  Michaelis  on  the  determination  of  the  isoelectric 
point  of  proteins,  and  maintain  that  the  solutions  employed  were  not 
sufficiently  pure,  that  the  globulins  had  been  separated  by  half- 
saturation  with  ammonium  sulphate,  and  that  the  solution  containing 
the  albumin  had  not  been  dialysed  for  a  sufficient  length  of  time,  and 
contained  a  certain  amount  of  combined  ammonia,  showing  there- 
fore the  isoelectric  point  in  the  presence  of  a  higher  concentration 
of  acid.  S.  B.  S. 

Anomalous  Adsorption.  Wilhelm  Biltz  and  Hans  Steiker 
{Zeitsch.  Chem.  Ind.  Kolloide,  1910,  7,  113— 122).— It  is  found  that 
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the  adsorption  of  night-blue  by  cotton  wool  increases  at  first  with  the 
concentration  of  the  solution  and  then  decreases  in  more  highly 
concentrated  solutions  of  the  colouring  matter.  This  behaviour  is 
not  in  accordance  with  the  exponential  adsorption  formula,  and  is 
regarded  as  an  example  of  anomalous  adsorption.  The  relationships 
are  essentially  the  same  whether  technical  or  dialysed  night-blue  is 
used  in  the  experiments ;  they  are  qualitatively  the  same  whether  the 
absorption  takes  place  at  the  ordinary  temperature  or  in  boiling 
solutions.  Similar  effects  have  also  been  observed  in  the  adsorption 
of  night-blue  by  animal  charcoal  and  of  "v^ictoria-blue  and  Congo-red 
by  cotton  wool,  and  it  is  pointed  out  that  like  deviations  fpom  the 
exponential  formula  have  also  been  found  in  the  adsorption  of  copper 
sulphate  by  clay  and  of  agglutinin  by  bacteria. 

In  the  case  of  night-blue,  victoria-blue,  and  copper  sulphate,  the 
observed  effects  are  supposed  to  be  due  to  hydrolysis  of  the  substance 
in  solution,  the  hydrolysed  base  being  adsorbed.  The  relatively  large 
amount  of  adsorption  in  dilute  solution  is  attributed  to  the  increased 
hydrolysis,  and  the  effect  of  temperature  in  reducing  the  degree  of 
abnormality  is  shown  to  be  consistent  with  this  hypothesis.  Observa- 
tions relating  to  the  adsorption  of  benzopurpurine,  alizarincyanine 
green-G  extra,  and  acid-alizarin-blue  are  also  recorded  which  show 
that  in  these  cases  the  adsorption  is  more  or  less  normal. 

H.  M.  D. 

Thermal  Dissociation  of  Calcium  Carbonate.  Johx  Johnston 
(J.  Amer.  Chem.  Soc,  1910,  32,  938— 946).— The  work  of  previous 
authors  on  the  equilibrium  pressure  of  the  reaction  CaCOg  Zl  CaO  +  COo 
has  been  rendered  somewhat  inaccurate  by  a  lack  of  definiteness  in 
the  temperature  of  the  reacting  system.  In  the  present  investigation 
this  error  has  been  obviated  by  using  a  very  small  quantity  (O'l  gram) 
of  material,  so  that  the  extreme  variation  throughout  the  charge  did 
not  exceed  2^  The  apparatus  employed  and  the  mode  of  determining 
the  temperature  are  described. 

The  results  of  four  series  of  measurements  are  expressed  by  the 
equation  \ogp  ={~93iO/T)+Vl  log  T -0-00\2T+8-SS2,  where  p  is 
the  equilibrium  pressure  in  mm.  of  mercury  at  the  absolute  tempera- 
ture T.  This  equation  represents  the  results  much  better  than 
Riesenfeld's  formula  (this  vol.,  ii,  126).  E.  G. 

Thermodynamics  of  the  Capillary  Layer  of  a  Pure  Sub- 
stance between  the  Homogeneous  Liquid  and  Vapour 
Phases,  Gkkrit  Bakkek  {Zeitsch.  physikal.  Cliem.,  1910,  73, 
641 — 666.  Compare  Abstr.,  1907,  ii,  434). — A  mathematical  paper. 
Rjuations  are  deduced  which  give  the  relationships  between  the 
different  factors  determining  the  nature  of  the  capillary  layer  separating 
the  vapour  and  liquid  phases  of  a  pure  substance  for  different  degrees 
of  curvature  of  that  layer.  An  expression  is  deduced  for  the  internal 
heat  of  evaporation,  and  it  is  shown  that  when  the  capillary  layer 
becomes  flat  (that  is,  of  infinite  radius)  the  expression  reduces  to  the 
well-known  Clapeyron-Ciausius  equation.  Another  equation  gives  the 
mean  thickness  of  a  cylindrical  capillary  layer  in  terms  of  the  curvature, 
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surface  tension,  and  other  factors  concerned,  and  it  is  shown  that  when 
the  radius  of  the  layer  is  infinite,  liquid  and  vapour  contribute  to  the 
capillary  layer  in  quantities,  proportional  to  their  densities.  When 
the  law  of  Cailletet  and  Mathias  (law  of  the  rectilinear  diameter)  holds, 
the  mean  thickness  of  a  flat  capillary  layer  is  a  diminishing  linear 
function  of  the  temperature.  G.  S. 

Surface  Tensions  of  Some  Unsaturated  Organic  Com- 
pounds. Frederick  H.  Getman  (Amer.  Chem.  J.,  1910,  44, 
145 — 158). — On  account  of  the  value  of  surface-tension  measurements 
for  the  determination  of  molecular  complexity,  the  author  is  carrying 
out  a  systematic  investigation  of  the  surface  tension  of  a  series  of 
closely  related  unsaturated  organic  compounds.  The  present  paper 
deals  with  mesityl  oxide,  /3-dimethylacrylic  acid,  styryl  methyl  ketone, 
styryl  ethyl  ketone,  and  benzylidenepinacolin.  The  measurements 
were  made  by  the  capillary  method,  the  apparatus  employed  being 
a  modification  of  that  used  by  Przyluska  (this  vol.,  i,  106). 

The  results  are  arranged  in  tables,  which  record  the  observed 
capillary  elevation,  the  density,  the  surface  tension,  and  the  coeflicients 
of  variation  of  molecular  surface  tension  at  various  temperatures. 
Curves  have  been  constructed  in  which  the  surface  tensions  are 
plotted  as  ordinates  and  the  temperatures  as  abscissae.  All  the 
substances  examined,  except  dime  thy  lacry  lie  acid,  have  been  found  to 
be  non-associated.  The  values  of  n  (the  number  of  atoms  in  the 
molecule)  obtained  by  this  method  agree  closely  with  those  calculated 
by  means  of  Longinescu's  formulae  (Abstr.,  1903,  ii,  531)  correlating 
the  number  of  atoms  in  the  molecule  of  a  substance  with  the  absolute 
boiling  or  melting  point  and  the  density.  The  average  values  of  the 
coefficient  k  in  Ramsay  and  Shields'  formula  for  the  non-associated 
compounds  are  in  all  cases  greater  than  2'12,  the  mean  value 
assigned  by  flamsay  and  Shields.  The  association  of  ^-dimethyl- 
acrylic  acid  decreases  slowly  with  increase  of  temperature.         E.  G. 

Studies  of  the  Processes  Operative  in  Solutions.  XI.  The 
Displacement  of  Salts  from  Solution  by  Various  Precipi- 
tants.  Henry  E.  Armstrong  and  J.  Vargas  Eyre  {Proc.  Boy.  Soc, 
1910,  A,  84,  123—136.  Compare  Abstr.,  1907,  ii,  848).— Previous 
measurements  of  the  precipitating  influence  of  ethyl  alcohol  and 
hydrogen  chloride  on  various  salts  have  been  repeated,  and  the  study 
has  been  extended  to  methyl  and  propyl  alcohols,  dextrose,  etc.  The 
new  determinations  made  at  25°  and  0°  reveal  small  errors  in  the 
previous  work,  but  do  not  affect  the  general  conclusions. 

Particular  care  was  taken  to  obtain  pure  salts,  which  were  centri- 
fugalised  to  remove  occluded  mother  liquors,  and  graded  to  obtain 
particles  of  uniform  size  and  remove  fine  powder.  Slight  differences  in 
solubility  between  different  samples  of  the  same  salt  render  it  necessary 
to  compare  each  solubility  in  presence  of  a  precipitant  with  the  original 
solubility  of  the  same  sample  of  salt. 

As  before,  the  effect  of  precipitants  is  calculated  as  if  it  were 
a  simple  dehydrating  one  and  expressed  as  "  apparent  molecular 
hydration  "  of  the  precipitant.  The  value  obtained  denotes  the  amount 
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of  water  thrown  out  of  action  as  solvent  water  without  postulating 
any  particular  mechanism  by  which  the  precipitant  acts. 

The  action  of  the  non-electrolytes,  methyl  alcohol,  ethyl  alcohol,  and 
propyl  alcohol,  is  exactly  comparable  with  that  of  hydrogen  chloride, 
although  less  intense.  Of  the  three  alcohols,  methyl  is  the  least 
and  propyl  the  most  active  precipitant.  Of  the  chlorides,  ammonium 
chloride  is  least  and  potassium  chloride  most  affected.  Sodium  chloride 
occupies  an  intermediate  position,  and  exhibits  the  peculiarity  that  at 
0°  small  amounts  of  precipitant  produce  less  effect  than  at  25^.  In 
all  other  cases  the  precipitants  are  more  active  at  0°  than  at  25°. 
Although  the  superior  effect  produced  by  hydrogen  chloride  must  be 
attributed  to  a  direct  dehydrating  action,  the  precipitants  do  not  act 
merely  by  attracting  water.  Methyl  alcohol,  which  is  the  more 
soluble  and  presumably  more  hydrated,  is  not  so  active  a  precipitant 
as  propyl  alcohol.  The  effect  of  the  precipitant  is  to  increase  the 
proportion  of  hydrone  (H^O)  and  the  other  simpler  molecules  present 
in  water,  which  in  virtue  of  their  tendency  to  polymerise  and 
form  water  condition  the  dehydration  of  the  hydrolated  solute 
molecules.  The  greater  effectiveness  of  the  precipitant  at  0*^  may  be 
due  to  the  greater  complexity  of  the  water,  giving  more  opportunity 
for  the  precipitant  to  depolymerise  it ;  also  to  the  larger  proportion  of 
complex,  easily  precipitated,  salt  molecules. 

The  reduction  of  molecular  conductivity  of  the  salts  by  the  three 
alcohols  is  exactly  parallel  to  the  reduction  in  solubility.  In  all  cases 
the  effect  is  greater  at  0°  than  at  25°.  Increased  solubility  is  noticed 
with  potassium  chloride  in  presence  of  potassium  nitrate  and 
potassium  and  sodium  chlorides  in  presence  of  dextrose.  In  the  latter 
case  a  compound  of  salt  with  sugar  is  held  responsible,  whereas  in  the 
former  it  is  supposed  that  the  nitrate  has  a  depolymerising  effect  on 
the  chloride.  Potassium  chloride  acts  as  a  precipitant  of  the  nitrate. 
In  general,  the  nitrates  are  more  easily  precipitated  than  chlorides,  in 
accordance  with  the  view  that  nitrates  have  less  affinity  for  water  than 
chlorides. 

The  precipitation  of  salts  from  solution  is  mainly  due  to  dehydration 
changes,  conditioned  not  only  by  the  direct  removal  of  water  from  the 
solution  by  the  precipitant,  but  also,  in  the  case  of  neutral  precipitants 
particularly,  by  the  agency  of  the  increased  proportion  of  hydrone 
molecules  produced  in  the  water  by  the  mechanical  interposition  of  the 
molecules  of  the  precipitant.  R.  J.  C. 

Ib  the  Iron-Nickel  Meteorite  Stable  or  Metastable?  W. 
GuKRTLEB  {Zeilsch.  physikal.  Chevi.,  1910,  74,  428— 442).— Fraenkel 
and  Tammann  (Abstr.,  1909,  ii,  157)  have  brought  forward  evidence 
to  show  that  meteoric  iron-nickel  is  unstable,  but  the  author  attempts 
to  show  from  the  available  data  that  this  is  not  the  case.  The  different 
structure  of  the  meteoric  alloy  is  ascribed  to  the  action  of  a  force 
tending  to  draw  similar  constituents  together,  corresponding  with  the 
tendency  of  small  crystals  in  contact  with  a  saturated  solution  to  pass 
into  larger  crystals.  It  is  shown  that  the  formation  of  the  characteristic 
meteoric  structure  can  occur  only  at  low  temperatures,  and  as  the 
"collective  crystallisation"  process  is  extremely  slow  under  such  con- 
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ditions,  it  can  only  be  fairly  complete  when  unlimited  time  is  available, 
as  in  the  case  of  a  meteorite.  G.  S. 

Transformation  of  Amorphous  into  Crystalline  Substances. 
CoRNELio  DoELTER  {Zeitsch.  Chem.  Ind.  KoUoide,  1910,  7,  86 — 92. 
Compare  this  vol.,  ii,  696). — In  reference  to  the  view  that  the 
"  amorphous  "  and  crystalline  forms  of  a  substance  are  not  essentially 
different,  the  author  discusses  the  influence  of  the  size  of  the  particles 
on  the  physical  properties.  Experiments  are  described  which  show 
that  slightly  soluble  mineral  substances,  which  have  been  precipitated 
in  "  amorphous  "  form,  can  be  readily  converted  into  a  definite  crystal- 
line form  by  shaking  with  water  for  considerable  periods  of  time.  The 
same  effect  is  produced  without  shaking  if  the  amorphous  substances 
are  heated  in  contact  with  water  at  60 — 70°  H.  M.  D. 

Crystallisation  from  Aqueous  Solutions.  IV.  Robert  Marc 
{Zeitsch.  physikal.  Chem,,  1910,  73,  685—723.  Compare  Abstr.,  1908, 
ii,  160  ;  1909,  ii,  798,  983). — Many  of  the  experiments  described  in  the 
previous  papers  have  been  repeated  by  more  accurate  methods,  and  the 
majority  of  the  earlier  results  are  confirmed.  The  conductivity  method 
of  following  the  results  has  proved  to  be  inaccurate,  more  particularly 
in  the  early  stages  of  the  reaction,  and  in  the  present  series  of 
experiments  the  concentrations  have  mostly  been  determined  by  direct 
analysis. 

The  reaction  is  of  the  second  order  only  up  to  13° ;  above  that  tem- 
perature the  speed  of  crystallisation  is  simply  proportional  to  the 
supersaturation  of  the  solution. 

Further  evidence  is  adduced  that  the  retarding  effect  of  dyes  is 
connected  with  adsorption.  It  is  shown  that  the  dyes  retard  crystal- 
lisation proportionally  to  the  extent  to  which  they  are  adsorbed,  and, 
further,  they  act  by  diminishing  the  active  mass  in  the  surface  layer. 
In  the  presence  of  dyes,  the  solutions  approach  an  apparent  point  of 
equilibrium  with  the  same  velocity  constant  as  they  approach  the  true 
equilibrium  point  in  the  absence  of  dyes. 

The  results  are  not  suflUciently  accurate  to  admit  of  the  establish- 
ment of  a  relationship  between  concentration  and  amount  adsorbed. 
The  rate  of  crystallisation  in  the  presence  of  dyes  is  also  of  the  first 
order  at  relatively  high  temperatures.  G.  S. 

Classification  of  Disperse  Systems.  P.  P.  von  Weimarn 
{Zeitsch.  Chem..  Ind.  KoUoide,  1910,  7,  155— 157).— A  modification 
of  Ostwald's  classification  of  the  various  types  of  colloidal  solutions  is 
suggested.  H.  M.  D. 

Examples  of  Compound  Disperse  Systems.  P.  P.  von 
Weimarn  {Zeitsch.  Chem.  Ind.  KoUoide,  1910,  7,  157— 158).— When 
concentrated  solutions  of  the  thiocyanates  of  the  alkaline  earth  metals 
are  mixed  with  a  concentrated  solution  of  manganese  sulphate,  the 
alkaline  earth  sulphates  are  precipitated  in  a  colloidal  (gelatinous) 
form  having  a  cellular  structure.  If  the  containing  vessels  are 
rapidly  cooled  in  liquid  air,  the  intercellular  solution  solidifies  to  a 
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clear  glas?,  and  the  systems  thus  obtaioeJ  are  regarded  as  examples  of 
compound  disperse  systems.  H.  M.  D. 

Theory  of  the  Production  and  the  Stability  of  Colloidal 
Solutions.  I.  P.  P.  vox  Weimarn  {KoU.  Chem.  Beihefte,  1910,  1, 
396 — 422). — A  theoretical  paper  in  which  the  author  discusses  the 
so-called  dispersion  and  condensation  methods  for  the  production  of 
colloidal  solutions.  Condensation  methods  are  regarded  as  dependent 
on  the  retardation  of  crystallisation  processes,  and  dispersion  methods 
on  the  retardation  of  processes  of  solution.  H.  M.  D, 

Coexistence  of  the  Crystalline  and  Colloidal  States. 
H.  ScHADE  {Koll.  Chem.  Beihefte,  1910,  1,  391 — 395). — Microscopic 
observations  show  that  the  formation  of  crystals  of  cholesterol  from 
an  alcoholic  solution  is  preceded  by  a  separation  of  the  substance  in 
the  form  of  liquid  drops.  Similar  effects  are  found  in  the  case  of 
solutions  in  ethyl  ether  and  in  oils,  and  also  when  the  pure  molten 
substance  is  rapidly  cooled.  The  freshly-formed,  needle-shaped  crystals 
are  very  plastic,  but  this  plasticity  diminishes  with  time.  The  plastic 
condition  is  supposed  to  be  associated  with  the  presence  of  a  portion  of 
the  cholesterin  in  the  colloidal  state,  the  colloidal  form  being  gradually 
transformed  into  the  crystalline  modification.  H.  M,  D, 

Moulding  of  Gels  by  Crystals.  Raphael  E.  Ltesegang  {Zeitsch. 
Chem.  Ind.  Kolloide,  1910,  7,  96 — 98). — Observations  are  recorded 
which  show  that  the  crystallisation  of  substances  from  jellies,  in  con- 
sequence of  the  removal  of  water,  frequently  leads  to  the  foimation  of 
characteristic  gelatin  aggregations.  H.  M.  D. 

Formation  of  Concretions  in  the  Process  of  the  Separation 
of  Emulsion  Colloids.  H.  Scuade  {Koll.  Chem.  Beihe/te,  1910,  1, 
375 — 390). — The  author  discusses  the  part  played  by  colloids  in  the 
formation  of  the  special  structures  which  are  found  in  gall-stones, 
pearls,  and  hail-stones.  H.  ^I.  D. 

Influence  of  the  Degree  of  Dispersion  on  the  Stability  of 
Chemical  Compounds  and  the  Decomposition  of  the  Elements. 
P.  P.  voK  Weimakn  {Zeitsch.  Ghent.  Ind.  Kolloide,  1910,  7,  93—96). 
— A  theoretical  paper  in  which  the  author  examines  the  influence 
of  the  degree  of  dispersion  of  a  dissolved  or  volatile  substance  on 
the  equilibrium  between  the  liquid  or  vapour  containing  the  disperse 
substance  and  the  corresponding  solid  phase.  Conditions  under  which 
compounds  and  elements  must  dissociate  as  a  consequence  of  the 
character  of  the  disperse  phase  are  indicated.  H.  M.  D. 

Alkali  Hydroxides.  I.  The  Binary  Systems:  Sodium  and 
Potassium  Hydroxides  ;  Potassium  and  Rubidium  Hydroxides, 
and  Sodium  and  Rubidium  Hydroxides.  Geoug  von  Hevesy 
{Ztilach.  physikal.  C/usm.,  1910,  73,  667— 684).— The  complete 
equilibrium  curves  of  the  three  binary  systems  in  question  have  been 
determined.      The  substances  were  heated  in  a  silver  vessel  in   an 
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atmosphere  of  nitrogen,  and  the  temperature  measurements  were  made 
with  a  silver-nickel  thermocouple,  which  is  very  suitable  for  working 
between  -  80°  and  920°.  All  four  alkali  hydroxides  have  a  transition 
point  at  temperatures  below  the  respective  melting  points,  and  the 
positions  of  these  transition  points  in  the  binary  systems  have  also 
been  determined  and  are  represented  graphically. 

The  melting  points  and  transition  points  of  the  pure  substances 
are  as  follows  :  sodium  hydroxide,  318-4  ±0'2°,  299'6±0"5°;  potassium 
hydroxide,  3604 ±0-7°,  248 ±0-5°;  rubidium  hydroxide,  301  ±0-9°, 
245  ±0-5°;  cajsium  hydroxide,  272-3  ±0-3°,  223  ±0-5°.  Rubidium 
hydroxide  has  D^^  3-203  ;  for  caesium  hydroxide,  D"  3*675. 

Sodium  and  potassium  hydroxides  are  completely  miscible  both  in 
the  liquid  and  solid  states ;  the  freezing-point  curve  has  a  minimum  at 
187°  and  38-7  atom  per  cent,  of  potassium  hydroxide.  The  transition 
curve  is  of  the  same  form  as  the  freezing-point  curve. 

Potassium  and  rubidium  hydroxides  are  also  completely  miscible  both 
in  the  liquid  and  solid  states,  but  the  freezing-point  curve  shows  two 
maxima  at  399°  and  87  atom  per  cent,  and  351°  and  22-3  atom  per 
cent,  of  potassium  hydroxide,  as  well  as  a  minimum  at  306°  and  65  6 
atom  per  cent,  of  potassium  hydroxide,  The  transition  diagram  is  of 
similar  form.  There  is  no  definite  evidence  as  to  whether  the 
maxima  correspond  with  definite  compounds  of  the  two  hydroxides. 

Sodium  hydroxide  and  rubidium  hydroxide  are  not  miscible  between 
808  and  37*6  atom  per  cent,  of  the  latter  compound.  There  is  a 
maximum  on  the  curve  at  278°  and  30*7  atom  per  cent,  of  rubidium 
hydroxide,  which  may  correspond  with  the  formation  of  a  compound, 
(NaOH)2,IlbOH,  although  the  evidence  is  not  conclusive.  There  is  no 
maximum  on  the  transition  diagram  of  this  system. 

From  the  thermal  data,  the  latent  heat  of  fusion  and  the  heat  of 
transition  have  been  calculated  by  methods  given  by  Tammann 
(compare  Abstr.,  1905,  ii,  229  ;  this  vol.,  ii,  17).  The  latent  heats  of 
fusion  per  mol.  are  1602,  1606,  1614,  and  1609  cal.,  and  the  heats  of 
transition  per  mol.  are  990,  1522,  1702,  and  1763  cal.  for  sodium, 
potassium,  rubidium,  and  csesium  hydroxides  respectively.  G.  S. 

The  Equilibrium  of  the  Reciprocal  Salt  Pairs  :  KCl  +  NaNOj  :::=i 
KNOg  +  NaCl.  Kenjiro  Uyeda  (Mem.  Coll.  Sci.  Eng.  Kyoto, 
1909 — 1910,  2,  245 — 261). — The  following  measurements  have  been 
made,  the  temperature  being  25°  :  (1)  The  composibion  of  the  saturated 
solution  when  both  sodium  and  potassium  chloride  are  present  as  solid 
phases.  One  hundred  grams  of  water  contain  29  88  grams  of  sodium 
chloride  and  16-28  grams  of  potassium  chloride  (compare  Soch,  Abstr., 
1899,  ii,  84).  (2)  The  solubility  in  solutions  of  varying  concentrations 
of  potassium  chloride  in  sodium  chloride,  and  vice  versa.  (3)  The 
composition  of  the  saturated  solution  when  both  potassium  chloride 
and  nitrate  are  present  as  solid  phases.  One  hundred  grams  of  water 
contain  34*62  grams  of  potassium  chloride  and  22-88  grams  of  potassium 
nitrate  (compare  Soch,  loc.  cit.).  (4)  The  solubility  in  solutions  of 
varying  concentrations  of  potassium  nitrate  in  potassium  chloride,  and 
vice  versa.  (5)  The  composition  of  the  saturated  solution  when  both 
potassium  and   sodium   nitrates   are   present   as   solid  phases.     One 
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hundred  grams  of  water  contain  100 -10  grams  of  sodium  nitrate  and 
46-35  grams  of  potassium  nitrate.  (6)  The  solubility  in  solutions  of 
varying  concentrations  of  sodium  nitrate  in  potassium  nitrate,  and 
vice  versa.  (7)  The  composition  of  the  saturated  solution  when  both 
sodium  nitrate  and  chloride  are  present  as  solid  phases.  One  hundred 
grams  of  water  contain  23-74:  grams  of  sodium  chloride  and  56*56  grams 
of  sodium  nitrate  (compare  Soch,  loc.  cit.).  (8)  The  solubility  in  solu- 
tions of  varying  concentrations  of  sodium  chloride  in  sodium  nitrate,  and 
vice  versa.  (9)  The  composition  of  the  saturated  solution  when  sodium 
chloride,  sodium  nitrate,  and  potassium  nitrate  are  together  present  as 
solid  phases.  One  hundred  grams  of  water  contain  23-59  grams  of  sodium 
chloride,  6326  grams  of  sodium  nitrate,  and  42-55  grams  of  potassium 
nitrate.  (10)  The  solubilities  in  solutions  of  varying  concentrations 
of  sodium  nitrate  and  potassium  nitrate  together  in  sodium  chloride, 
of  sodium  chloride  and  sodium  nitrate  together  in  potassium  nitrate, 
and  of  sodium  chloride  and  potassium  nitrate  together  in  sodium  nitrate. 
(11)  The  solubilities  in  solutions  of  varying  concentrations  of  sodium 
chloride  and  potassium  chloride  together  in  potassium  nitrate,  and  of 
potassium  nitrate  and  potassium  chloride  together  in  sodium  chloride. 
The  results  are  expressed  graphically  in  various  diagrams. 

T.  S.  P. 

Equilibrium  Solid-Liquid-Gas  In  Binary  Systems  which 
Present  Mixed  Crystals.  Hugo  R.  Kbuyt  (/'roc.  K.  Akad.  Wetensch. 
Amsterdam,  1910, 13,206 — 210). — The  equilibrium  between  ;)-dichloro- 
and  />-dibromo-benzene  when  mixed  crystals,  liquid,  and  vapour  are 
present  has  been  investigated.  Data  are  recorded  which  show  the 
dependence  of  the  initial  melting  point  and  the  initial  solidifying 
point  on  the  composition  of  the  mixed  crystals,  and,  further,  the 
pressure  and  composition  of  the  vapour  which  is  in  equilibrium  with 
mixed  crystals  of  varying  composition  and  the  corresponding  liquid 
phase. 

In  the  estimation  of  the  composition  of  the  saturated  vapour,  a 
measured  volume  of  this  was  passed  through  a  heated  tube  containing 
calcium  oxide  ;  the  calcium  chloride  and  bromide  thus  obtained  were 
determined  by  adding  a  known  excess  of  silver  nitrate  to  the  nitric 
acid  solution,  weighing  the  precipitate  obtained,  and  estimating  the 
excess  of  silver  by  Volhard's  method.  H.  M.  D. 

Equilibrium  in  the  Ternary  System :  Water,  Potassium 
Carbonate,  Potassium  Ethyl  Dipropylmalonate.  J.  W.  M  David 
{Froc.  Roy.  Soc.  Edin.,  1910,  30,  440 — 447).— When  a  concentrated 
aqueous  solution  of  potassium  ethyl  dipropylmalonate  is  shaken  with 
a  concentrated  aqueous  solution  of  potassium  carbonate,  two  distinct 
layers  are  formed  (compare  Crichton,  Trans.,  1906,  89,  929).  The 
peculiarity  of  this  case  lies  in  the  fact  that  both  substances  are  salts 
of  the  same  metal. 

The  composition  of  the  two  layers  bos  been  determined  for  different 
concentrations  of  the  three  components.  The  percentage  of  potassium 
ethyl  dipropylmalonate  was  determined  by  precipitating  a  weighed 
quantity  of  the  solution  with  dilute  sulphuric  acid,  and  titrating  the 
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hydrogen  ethyl  dipropylmalonate  with  baryta.  The  potassium  carbonate 
was  determined  by  titration  with  acid,  using  phenol phthalein  as 
indicator. 

In  order  to  produce  equilibrium  when  a  mixture  is  diluted,  some 
potassium  carbonate  passes  from  the  lower  to  the  upper  layer.  In 
concentrated  solutions  there  is  a  considerable  quantity  of  potassium 
carbonate  in  the  upper  layer,  whereas  the  amount  of  potassium  ethyl 
dipropylmalonate  in  the  potassium  carbonate  (lower)  layer  is  very 
small,  and  it  is  only  when  the  solutions  are  comparatively  dilute  that 
there  is  any  appreciable  increase  in  the  amount  of  ester  salt  in  the 
lower  layer.  At  25°  the  two  layers  become  identical  when  the  solution 
contains  1 1  '6%  of  potassium  ethyl  dipropylmalonate,  20*6%  of  potassium 
carbonate,  and  67 "8%  of  water. 

The  effect  of  temperature  on  the  equilibrium  was  determined, 
experiments  being  carried  out  at  2°,  25°,  and  56°.  When  the  mixture 
is  such  that  the  upper  layer  contains  about  48%  of  potassium  ethyl 
dipropylmalonate,  the  effect  of  temperature  is  very  small.  The  critical 
solution  at  25°  becomes  opalescent  at  25*4°,  but  there  is  no  apparent 
change  on  cooling  to  zero. 

The  temperature  at  which  the  two  solid  phases  and  the  two  liquid 
phases  are  present  at  the  some  time  is  probably  in  the  vicinity  of  46°  ; 
it  could  not  be  determined  exactly,  owing  to  the  extreme  viscosity  of 
the  liquid.  Owing  to  the  same  cause,  the  solubility  of  the  pure 
potassium  ethyl  salt  could  not  be  determined. 

Solutions  of  sodium  ethyl  dipropylmalonate  have  the  same  properties 
with  regard  to  a  solution  of  sodium  or  potassium  carbonate  as  the 
potassium  ethyl  salt  has  to  either  of  these  solutions.  T.  S.  P. 

Conditions  for  the  Precipitation  of  Uric  Acid  and  its  Salts 
from  Solutions.  Wiluelm  E.  ^i^ger  (Zeitsch.  physiol.  Chem.,  1910, 
67,  332—40.3.  Compare  His  and  Paul,  Abstr.,  1900,  i,  591 ;  Gudzent, 
ibid.,  1909,  i,  434,  435;  Little,  ibid.,  1909,  ii,  331).— The  system 
water,  phosphoric  acid,  sodium  hydroxide,  and  uric  acid  has  been 
examined  ;  the  concentration  of  the  phosphoric  acid  was  kept  constant, 
so  that  the  system  could  be  regarded  as  one  of  three  components, 
and  the  results  represented  graphically  in  a  triangle.  Phosphoric  acid 
was  never  found  in  the  solid  phase. 

A  series  of  solubility  determinations  were  made  with  the  phosphoric 
acid  of  given  concentration  (2-076  grams  of  phosphoric  oxide  per  litre) 
as  solvent.  All  experiments  show  that  uric  acid  readily  tends  to  form 
supersaturated  solutions,  but  after  some  time,  or  in  the  presence  of 
air,  the  supersaturation  disappears,  and  it  may  be  due  to  the  presence 
of  metastable  lactamurates  (Gudzent). 

Attempts  made  to  determine  the  concentration  of  the  solution  in 
equilibrium  with  uric  acid  and  monosodium  urate  in  the  presence  of 
the  given  amount  of  phosphoric  acid  showed  that  the  same  solution  is 
not  obtained  when  uric  acid  is  shaken  with  a  solution  of  dihydrogen 
phosphate  as  is  formed  when  uric  acid  is  shaken  with  the  disodium 
phosphate.  The  equilibrium  solution  was  calculated,  however,  with 
the  aid  of  Gudzent's  and  His  and  Paul's  determinations.  The  value 
found  waF,  for  100,(00  molecu'cs,  34  2  mok.  'isa.p,  176  nicls.  uric 
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acid,  and  263  mols.  P2O5.  The  solubility  curves  of  uric  acid  and  of 
monosodium  urate  are  giveo. 

The  results  are  given  in  the  form  of  diagrams,  and  the  meaning  of 
these  is  discussed.  It  is  pointed  out  that  the  solid  phase  which  is 
deposited,  its  amount,  and  the  concentration  of  uric  acid  in  the  final 
solution  are  all  given  by  means  of  the  diagram. 

Similar  experiments  have  been  made  with  the  potassium  compounds. 
The  equilibrium  solution  contains  3S67  mols.  K^O,  3"20  uric  acid, 
and  26-3  Ffi^. 

The  results  give  some  idea  of  the  behaviour  of  uric  acid  in  urine, 
but  in  this  case  the  phenomena  are  more  complex,  owing  to  the  presence 
of  neutral  salts,  for  example,  sodium  chloride,  and  of  colloids. 

The  sedimentum  lateritium,  which  consists  mainly  of  quadurate,  is 
metastable  in  the  system  sodium  (potassium)  oxide,  phosphoric  acid, 
uric  acid,  water.     In  urine  it  is  rather  more  stable. 

The  quadurate  is  formed  frequently  when  uric  acid  is  precipitated, 
owing  to  rapid  cooling. 

Solubility  determinations  in  the  system  sodium  oxide,  uric  acid,  and 
water  have  been  made,  and  the  solubility  curve  of  monosodium  urate 
determined.  Even  in  the  presence  of  strongly  alkaline  liquids  the 
disodium  urate  is  never  met  with  as  the  solid  phase.  J,  J.  S. 

Velocity  of  the  Reaction  between  Colloidal  Sulphur  and 
Silver  Sulphate.  M.  Raffo  and  A.  Pieroni  {Zeitsch.  Chem.  Ind. 
Kolloide,  1910,  7,  158 — 160). — Colloidal  sulphur,  obtained  by  the 
action  of  sulphuric  acid  on  sodium  thiosulphate,  reacts  with  a  solution 
of  silver  sulphate  according  to  the  equation  :  3AgoS04  +  4HoO  + 4S  = 
4H2SO4  +  3 AgoS.  In  dilute  solution  the  precipitate  first  formed  has 
a  yellow  colour,  but  this  quickly  changes  to  red,  and  finally  to  black. 
Measurements  of  the  rate  at  which  the  silver  sulphate  is  reduced 
show  that  the  reaction  proceeds  according  to  the  equation  for  a  uni- 
molecular  change.  From  this  it  is  evident  that  the  reaction  takes 
place  in  stages,  and  the  differently  coloured  precipitates  are  supposed 
to  represent  the  intermediate  products. 

Colloidal  sulphur  reacts  with  a  solution  of  stannous  chloride  on 
warming,  with  the  evolution  of  hydrogen  sulphide  and  the  precipita- 
tion of  stannous  sulphide.  It  liberates  iodine  from  a  solution  of  iodic 
acid,  and  yields  hydrogen  sulphide  quite  readily  with  nascent  hydrogen. 
These  experiments  show  that  colloidal  sulphur  is  much  more  reactive 
than  other  forms  of  sulphur.  H.  M.  D. 

Velocity  of  Sacchariflcation  of  Starch.  I.  Henri  van  Laer 
{BtUl.  Acad.  roy.  Belg.,  1910,  611— 641).— Brown  and  Glendiuning 
have  shown  (Trans.,  1902,  81,  388)  that  the  hydrolysis  of  starch  by 
diastase  does  not  take  place  in  accordance  with  the  logarithmic  law, 
whilst  V.  Henri  (Lois  generaUs  de  V action  des  diastases,  Paris,  1903) 
takes  the  view  that  it  does,  and  sugge.sts  that  the  discrepancy  in  results 
may  be  due  to  differences  in  (1)  method  of  determining  the  limiting 
value  of  the  hydrolysis ;  (2)  temperature,  or  (3)  the  ferment  used. 
The  present  investigation  has  been  undertaken  to  determine  the  origin 
of  the  discrepancy,  and  in  this  part  the  hydrolysis  of  starch  by  dilute 
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acids  is  dealt  with,  and  it  is  shown  that  this  follows  the  same  law  as 
the  hydrolysis  of  sucrose  by  dilute  acids,  whatever  may  be  the  physical 
condition  of  the  stai'ch  employed. 

Special  precautions  were  taken  to  guard  against  initial  alkalinity 
of  the  starch  used.  It  was  observed  that  an  opalescent  starch  solution 
(2%),  prepared  under  a  pressure  of  4  atmospheres,  showed  no  reducing 
power,  passed  easily  through  filter  paper,  was  retained  completely  by 
parchment  paper,  gave  a  filtrate  containing  0'37o%  of  starch  when 
filtered  through  collodion  membrane,  underwent  no  apparent  change 
even  under  a  pressure  of  2  atmospheres  at  atmospheric  temperature 
when  mixed  with  hydrochloric  acid,  but  became  less  opalescent  and  in 
time  as  limpid  as  water  (although  it  still  gave  a  blue  colour  with 
iodine)  when  mixed  with  diastase. 

The  results  of  the  quantitative  experiments  made,  which  are 
tabulated  in  detail  in  the  original,  showed  that  (1)  k  varied  very  little 
with  the  time ;  (2)  hydrolysis  proceeded  in  the  same  manner  whether 
starch  mucilage,  "  soluble  starch,"  or  "  soluble  starch  filtered  through 
a  collodion  membrane  "  was  the  initial  product  used ;  (3)  the  rate  of 
hydrolysis  remained  proportional  to  the  concentration  of  starch  when 
this  did  not  exceed  5*5%,  but  fell  off  for  higher  concentrations  ;  (4) 
the  hydrolytic  power  of  different  acids  for  starch  was  proportional  to 
their  hydrolytic  power  for  sucrose  or  their  electric  conductivity  ;  (5) 
the  rate  of  hydrolysis  by  sulphuric  acid  always  increased  with  the 
concentration  of  the  acid,  but  more  slowly  than  this  for  dilute  starch 
solutions,  and  more  rapidly  than  this  for  concentrated  starch 
solutions.  T.  A.  H. 

Specific  Stereochemical  Behaviour  of  Catalysts.  Leopold 
RosENTHALER  {Zeitsch.  physikal.  Chem.,  1909,  73,  760 — 761). — Fajans 
(this  vol.,  ii,  599)  has  suggested  that  the  "asymmetric  synthesis"  of 
rf-benzaldehydecyanohydrin  discovered  by  the  author  is  really  due  to 
an  asymmetric  decomposition  of  the  symmetrical  nitrile  assumed  as 
the  primary  product  of  the  reaction,  but  it  is  now  shown  that  this 
suggestion  is  untenable.  G.  S. 

The  Relative  Principle  and  the  Representation  of  Physical 
Phenomena  in  Space  of  Pour  Dimensions.  Philipp  Fbank 
(Zeitsch.  physikal.  Chem.,  1910,  74,  466 — 495), — A  theoretical  paper 
in  which  a  method  of  representing  phenomena  in  space  of  four 
dimensions  is  described,  and  the  advantages  illustrated  by  application, 
to  optical  phenomena  in  moving  bodies  and  to  certain  electrodynamic 
phenomena.  G.  S. 

Shape  of  the  Molecule.  Richard  D.  Kleeman  (Phil.  Mag., 
1910,  [vi],  20,  445 — 450). — If  a-^  is  the  radius  of  the  sphere  of  action 
of  a  molecule  of  a  liquid,  the  molecular  volume  of  which  is  V,  then  at 
corresponding  temperatures  the  ratio  Vjcr-^  should  be  the  same  for  all 
liquids  if  the  molecules  are  spherical  in  shape. 

An  examination  of  a  number  of  different  organic  compounds  from 
this  point  of  view  indicates  that  the  molecules  are  not  spherical.  The 
relationships  involved  are,  however,  consistent  with  the  assumption 
that  the  molecules  consist  of  oblate  spheroids.  H.  M.  D. 
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Gas  Washing  Bottles  with  Very  Slight  Resistance  to  the 
Passage  of  a  Gas.  Alexander  Cuarles  Gumming  {Trans.  Faraday 
Soc,  rJlO,  6,  10 — 13). — Three  modified  forms  of  gas  washing 
apparatus  are  described  which  are  designed  to  produce  the  maximum 
washing  effect  with  the  minimum  back  pressure.  In  all  of  these  the 
gas  passes  through  a  by-pass  arranged  near  the  surface  of  the  washing 
liquid,  and  by  its  passage  causes  the  liquid  to  circulate,  so  that  the 
by-pass  is  continuously  refilled  from  the  main  reservoir.         E,.  J.  C. 


Inorganic    Chemistry. 


The  Constitution  of  ^  Water  (Trans.  Faraday  Soc.,  1910,  6, 
71 — 123). — The  following  five  papers  formed  the  basis  of  a  general 
discussion  on  the  constitution  of  water. 

Constitution  of  Water.  Is  Water  an  Electrolyte  ?  Paul 
Walden  (Trans.  Faraday  Soc,  1910,  6,  71 — 78). — According  to  the 
Thomson-Nernst  rule,  liquids  with  a  dielectric  constant  as  high  as 
water  (D  =  80)  should  have  great  dissociating  power  on  dissolved  water, 
and  enable  it  to  function  as  an  electrolyte.  Water  dissolved  in 
liquid  hydrogen  cyanide  (D  =  95)  has  a  very  small  or  zero  conductivity, 
whereas  the  conductivities  of  binary  salts  in  the  same  solvent  are  very 
high.  The  conductivity  of  water  dissolved  in  formamide  (D  >84) 
is  very  small,  and  practically  does  not  increase  with  dilution.  la 
foimic  acid  (Z>  =  58"5)  the  conductivity  of  water  is  at  least  ten  times 
as  great,  although  the  ionising  power  of  the  solvent  is  less.  Nitroso- 
diraethylamine  (Z>  =  53-3),  although  of  less  viscosity  than  formic  acid, 
gives  water  solutions  of  less  conducting  power. 

The  conductivity  of  water  dissolved  in  sulphuric  acid  (D  >8-t)  is  of 
a  much  higher  order  than  any  of  the  above,  but  the  conductivities  of 
all  the  substances  mentioned  dissolved  in  water  are  parallel  to  the 
conductivities  when  water  is  the  solute. 

The  physical  theory  failing  to  account  for  the  above  facts,  a  chemical 
hypothesis  is  necessary.  The  author  suggests  that  water  becomes  a 
good  electrolyte  when  its  solvent  is  distincll  /  acidic  or  basic.  The 
amphoteric  water  must  previously  form  wit  the  solvent  a  kind  of 
salt.  The  same  chemical  forces  act  when  water  is  the  ionising 
solvent.  R.  J.  C. 

The  Chemical  Nature  of  Molecular  Association :  a  Special 
Study  of  the  Case  of  Water  Phii.lipe  A.  Guye  (Trans.  Faraday 
Soc,  1910,  6,  78 — 85). — Estimates  of  the  degree  of  polymerisation 
of  liquids  based  on  the  surface-tension  values  are  subject  to  an  unknown 
error,  due  to  the  difference  in  composition  between  the  surface  layer 
and  the  main  bulk  of  the  liquid. 

Dutoit   and   Mojoiu's  formula   connecting   molecular  weight    with 
VOL.  XCVill    ii.  57 
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surface  tension  gives  a  lower  association  factor  than  that  of  Ramsay 
and  Shields,  and  leads  to  the  conclusion  that  water  at  0°  is  mainly 
trihydrol,  and  at  the  boiling  point  dihydrol.  Since  polymerisable 
substances  are  the  more  associated  the  greater  the  number  of  centres 
of  association  they  contain,  dihydrol  should  polymerise  more  readily 
than  monohydrol.  The  formation  of  highly  complex  stable  poly- 
hydrols  may  accompany  the  phenomena  of  colloidal  hydrates.  The 
equilibrium  of  hydrol  (HgO)  and  dihydrol  (H^Og)  in  the  liquid  phase  is 
subject  to  the  equation  C^  =  KC^,  where  C^  and  C^  are  the  con- 
centrations of  hydrol  and  dihydrol  respectively.  In  the  gaseous 
phase  C^  =  K}{C^)'^.  Assuming  that  E?-  has  the  same  value  as  K, 
it  may  be  calculated  that  the  association  factor  of  the  liquid  phase 
X  =  [2tj(l  ■\-y)-y^-y  J{^v{\  +y)  +  y^}] -^  {v{\  +y)-  22/2},  where  y  is  the 
ratio  of  concentration  of  hydrol  to  dihydrol  in  the  gaseous  phase,  and 
V  the  volume  of  vapour  formed  from  unit  volume  of  liquid  at  the  same 
temperature.  From  the  published  values  of  y  and  v ,  the  author 
calculates  that  the  association  factor  of  liquid  water  is  1"90  at  80°, 
1*86  at  100°,  and  1*82  at  120°,  values  very  close  to  those  obtained  by 
Dutoit  and  Mojoiu, 

According  to  the  above  equation,  the  polymerisation  of  only  1% 
of  the  vapour  molecules  corresponds  with  an  association  factor  1  '58  in 
the  liquid  phase.  As  little  as  1  in  10,000  polymerised  gaseous 
molecules  corresponds  with  an  appreciable  polymerisation  of  the  liquid. 
Pressure  has  but  little  influence  on  the  degree  of  association,  but  since 
the  pressure  in  the  surface  film  is  greater  than  in  the  bulk  of  the 
liquid,  the  polymerisation  in  the  surface  layer  will  be  higher,  as 
indicated  by  the  values  calculated  by  Ramsay  and  Shields. 

R.  J.  C. 

Liquid  Water  a  Ternary  Mixture:  Solution  Volumes  in 
Aqueous  Solutions.  William  R,  Bousfield  and  Thomas  M. 
LowRY  (Trans.  Faraday  Soc,  1910,  6,  85 — 104.  Compare  Abstr,, 
1905,  ii,  135). — It  has  been  shown  that  the  abnormal  contraction  in 
water  between  0°  and  4°  is  eliminated  when  2%  or.  more  of  dissolved 
sodium  hydroxide  is  present,  and  also  that  the  solution  volumes  of 
moderately  concentrated  sodium  hydroxide  attain  a  maximum  value  at 
about  70°. 

Solution  volumes  represent  the  actual  volume  occupied  by  the  solute 
minus  the  contraction  Avhich  takes  place  during  dissolution,  and  are 
more  symptomatic  of  <  langes  in  the  solvent  (depolymerisation  and 
association  with  solute)  :han  in  the  solute.  The  simpler  character  of 
the  solution-volume  curves  of  concentrated  solutions  suggests  that 
changes  in  hydration  are  of  less  importance  than  changes  in  the 
molecular  weight  of  the  solvent,  and  that  the  observed  diminution  in 
solution  volumes  at  the  higher  temperatures  takes  place  in  spite  of 
progressive  dehydration  which  would  lead  to  an  increase  in  volume. 
The  authors  have  already  suggested  that  not  only  is  dissolved  ice 
present  in  liquid  water  at  low  temperatures,  but  dissolved  steam 
molecules  at  temperatures  approaching  the  boiling  point.  The  same 
suggestion  was  made  by  Callendar  {Phil.  Traits.,  1902,  A,  199,  147) 
in  discussing  the  specific  heat  and  thermal  expansion  of  water,  and  the 
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compressibility  values  strengthen  this  view.  The  density  of  combined 
water  is  calculated  to  be  1"1  in  the  case  of  potassium  chloride  associated 
with  about  10  molecular  proportions  of  water.  This  is  taken  as  the 
density  of  dihydrol,  ice  (Hg03)  and  steam  (HoO)  occupying  greater 
bulk. 

Measurements  have  been  made  of  solution  volumes  of  chloral 
hydrate,  sucrose,  acetic  acid,  silver  nitrate,  and  potassium,  sodium, 
lithium,  and  calcium  chlorides.  The  salts  all  show  a  maximum  in  the 
solution-volume  curve,  which  is  the  more  pronounced  the  lower  the 
concentration,  that  is,  the  greater  the  relative  disturbance  of  the  con- 
dition of  the  solvent.  The  solutes,  acetic  acid,  chloral  hydrate,  and 
sucrose,  with  small  affinity  for  water  exhibit  no  maxima,  but  the  solu- 
tion-volume curves  have  a  distinct  tendency  to  droop.  Passing  to  the 
more  hydrated  solutes,  the  maximum  occurs  at  lower  and  lower  tempera- 
tures until  with  lithium  chloride  it  is  at  35°.  This  appears  to  be 
almost  the  limit  possible,  since  any  further  lowering  would  be  rendered 
difficult  by  the  increasing  proportions  of  ice  molecules  in  the  solvent. 

R.  J.  C. 

Constitution  of  Water.  "William  Sutherland  {Trans.  Faraday 
Soc.,  1910,  6,  105—116.  Compare  Abstr.,  1906,  ii,  603).— The  author 
maintains  his  view  that  liquid  water  is  a  mixture  of  dihydrol  and 
trihydrol.  A  geometrical  structure  representing  a  trihydrol  molecule, 
the  atomic  diameter  of  oxygen  and  hydrogen  being  derived  from  the 
gas  constants,  gives  1*2  as  the  density  as  compared  with  0*917,  the 
actual  density  of  ice.  If  the  molecule  were  spinning  in  every  plane 
it  would  sweep  out  a  sphere,  and  its  density  would  work  out  at  a 
much  lower  figure  than  0"917,  so  that  a  molecule  of  ice  must  be 
relatively  fixed  and  its  energy  internal. 

Since  ionisation,  when  possible,  is  supposed  to  be  complete,  the 
proportion  of  hydrol  in  water  (completely  ionised)  must  be  very  small, 
the  proportion  of  H"^  and  OH"  ions  being  known  to  be  very  small. 
Highly  polymerised  chains  of  hydrol  molecules  probably  occur  in 
colloidal  hydrosols  and  hydrogels,  each  end  of  the  chain  being 
electrically  attached  to  an  amphoteric  nucleus  which  the  author 
terms  a  "semplar." 

The  density  of  water  of  crystallisation  in  thirty-one  salts  examined 
by  Clarke  is  practically  constant,  18  grams  occupying  13*76  c.c.  In 
LiSO^.HjO  the  volume  of  water  (13*3  c.c.)  is  very  near  the  mean.  It 
is  argued  that  water  of  crystallisation  is  always  in  the  same  form  as 
in  lithium  sulphate,  that  is,  solid  hydrol  of  density  1*31.  Liquid 
hydrol  would  have  density  about  1  -26,  that  is,  higher  than  dihydrol. 
Water  of  crystallisation  has  a  dielectric  capacity  of  the  same  order  as 
sodium  chloride,  whereas  that  of  liquid  water  is  twelve  times  as  great. 
The  "molecular  refraction  of  water  of  crystallisation  is  about  4*22, 
whereas  in  liquid  water  and  ice  the  value  is  about  6  0.  The  specific 
heat  of  water  of  crystallisation,  of  ice  and  steam  at  constant  pressure 
are  each  about  0*5,  so  that  liquid  water  is  abnormally  high. 

In  melted  crystals  the  water  has  specific  heat  about  10,  indicating 
that  a  profound  change  occurs  in  water  of  crystallisation  on  melting. 

R.  J.  C. 
57—2 
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The  Specific  Heat  of  Ice,  Water,  and  Water  Vapour.  Walther 
Neunst  {Trans.  Faraday  Soc,  1910,  6,  117 — 119.  Compare  this  vol., 
ii,  263). — The  molecular  heat-temperature  curves  of  ice,  water,  and 
steam  are  mapped  from  the  most  recent  data.  The  water  and  ice 
curves  are  enterpolated  to  absolute  zero  (molecular  heat  =  0). 

In  the  case  of  steam,  assuming  that  the  molecules  possess  energy  of 
rotation  in  three  planes  at  right  angles,  the  molecular  heat  cannot  be 
less  than  8^/2  =  7'94,  and  this  value  is  pi'actically  reached  at  room 
temperature.  The  molecular  heat  is,  therefore,  supposed  to  remain 
constant,  and  the  curve  is  a  straight  line  from  350°  abs.  to  absolute 
zero. 

The  course  of  the  molecular  heat  curves  is  in  agreement  with  the 
hypothesis  of  a  polymerisation  :  2H30  =  (H20)2  +  2519  cal.  By  means 
of  the  data  given  it  is  possible  to  calculate  the  vapour-pressure  curves 
of  ice  and  water  down  to  very  low  temperatures.  R.  J.  C. 

Ultra-microscopy  of  Iodine  Solutions.  II.  J.  Amann  (Zeitsch. 
Chem.  Ind.  Kolloide,  1910,  7,  67—70.  Compare  this  vol.,  ii,  496).— 
Further  observations  are  recorded  relating  to  the  appearance  of  iodine 
solutions  when  examined  by  the  ultra-microscope,  and  to  the  changes 
which  are  brought  about  by  the  action  of  light.  The  solvents  uted 
were  chloral,  molten  chloral  hydrate,  phosphorus  chloride,  phosphoryl 
chloride,  iodine  trichloride,  amyl  acetate,  pyridine,  nitrobenzene, 
acetaldehyde,  chloral  alcoholate,  propylamine,  sulphuric  acid,  and 
peppermint  oil.  On  the  basis  of  the  colour  of  the  solutions  and  the 
ultra-microscopic  observations,  the  solvents  examined  in  this  and 
the  previous  paper  are  divided  into  six  groups,  and  these  are  then 
subdivided,  so  that  in  all  seventeen  different  types  of  iodine  solutions 
can  be  distinguished.  H.  M.  D. 

Some  Analogies  between  Derivatives  of  Oxygen  and 
Nitrogen.  Angelo  Angeli  {Atii  R.  Accad.  Lincei,  1910,  [v],  10,  ii, 
29 — 36). — Attention  is  drawn  to  the  analogy,  displayed  in  many 
of  their  reactions,  between  hydrogen  peroxide,  hydroxylamine,  and 
hydrazine.  R.  V.  S. 

Exact  Atomic  Weights  of  Oxygen  and  Silver.  Gustav 
D.  HiNRiCHS  (Compt.  rend.,  1910,  151,  513 — 515.  Compare 
Abstr.,  1907,  ii,  945;  Dubreuil,  Abstr.,  1909,  ii,  653,  654).— la 
a  previous  paper  (Abstr.,  1909,  ii,  653)  the  author  has  described  a 
method  for  calculating  the  analytical  excess  ( =  e),  or  difference  between 
the  experimental  and  absolute  values  of  the  atomic  weights.  A  table 
is  now  given  containing  a  resum6  of  the  values  of  «  calculated  from 
656  determinations  of  the  atomic  weights  of  oxygen  and  silver  "made 
between  1810 — 1910.  The  conclusion  is  drawn  that  the  true  atomic 
weights  of  these  elements  are  16  and  108  respectively,  since  in  70%  of 
the  determinations  e  is  negligibly  small.  W.  O.  W. 

Solubility  of  Oxygen  in  Molten  Silver.  Frederick  G.  Donnan 
and  T.  W.  A.  Shaw  (J.  Soc.  Chem.  Ind.,  1910,  29,  987— 990).— The 
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solubility  of  oxygen  in  fused  silver  was  determined  by  measuring  the 
contraction  occurring  when  silver  is  fused  in  an  atmosphere  of  oxygen. 
Ten  grams  of  melted  silver  at  1020^^  and  under  a  pressure  of  751  mm. 
absorb  20*5  c.c.  of  oxygen  (measured  at  0*^  and  760  mm.),  a  result 
which  is  practically  identical  with  that  obtained  by  Sieverts  and 
Hagenacker  (Abstr.,  1909,  ii,  1004),  From  the  results  of  Sieverts 
and  Hagenacker  it  is  calculated  that  the  freezing  point  of  silver 
saturated  with  air  (only  the  oxygen  is  absorbed)  should  be  lowered  by 
lO-i*';  the  experimental  number  is  7°.  T.  S.  P. 

Complexity  of  Tellurium.  William  R.  Flint  (Amer.  J.  Sci., 
1910,  [iv],  30,  209—219.  Compare  Browning  and  Flint,  Abstr., 
1909,  ii,  996). — Five  hundred  grams  of  purified  tellurium  were  oxidised 
by  nitric  acid  and  converted  into  the  tetrachloride  by  repeated  evapora- 
tion with  hydrochloric  acid.  The  solution  was  diluted  with  a  large 
volume  of  boiling  water,  and  the  precipitated  dioxide  dissolved  in  slight 
excess  of  hydrochloric  acid  and  reprecipitated  by  further  addition  of  a 
large  volume  of  water.  After  a  series  of  ten  fractionations  by  this 
hydrolytic  method,  23  grams  of  dioxide  were  obtained.  By  the  basic 
nitrate  method,  the  atomic  weight  of  the  metal  in  this  sample  of  dioxide 
was  found  to  be  124"32,  whereas  the  same  method,  applied  to  the  original 
material,  gave  127 "45.  The  author  considers  that  the  complexity  of 
tellurium,  purified  by  the  usual  methods,  has  been  definitely  established 
by  these  results,  and  the  value  124'3  represents  the  nearest  approach 
which  has  yet  been  made  to  the  true  atomic  weight  of  tellurium.  In 
support  of  the  view  that  fractional  hydrolysis  of  the  chloride  leads  to  a 
gradual  separation,  it  is  found  that  the  product  obtained  after  four 
fractionations  gave  an  atomic  weight  126  "59,  and  after  eight 
fractionations  1 25*37. 

Preliminary  experiments  relating  to  the  less  readily  hydrolysed 
fraction  are  also  described.  The  tellurium  in  the  filtrates  from  the 
above  hydrolytic  processes  was  recovered  by  treatment  with  ammonia 
and  acid,  the  dioxide  dissolved  in  hydrochloric  acid,  and  the  solution 
diluted  with  a  large  volume  of  boiling  water.  The  filtrate  from  the 
precipitated  dioxide  was  then  heated  to  boiling,  ammonia  and  acetic 
acid  added,  and  the  less  easily  hydrolysed  fraction  thus  obtained  was 
subjected  to  three  further  operations  of  the  same  kind.  By  this 
series  of  fractionations  a  sample  of  dioxide  weighing  about  10  grams 
was  obtained.  On  fractionating  this  by  addition  of  successive  quan- 
tities of  ammonia  to  the  boiling  hydrochloric  acid  solution,  8  grams  of 
an  orange-coloured,  crystalline  substance,  2  grams  of  a  yellow,  crystal- 
line substance,  and  0"1  gram  of  a  pale  green,  substance  were  obtained. 
These  substances  were  tested  for  iron,  copper,  bismuth,  and  antimony 
with  negative  results.  In  hydrochloric  acid  solution  all  three  give 
black  precipitates  with  stannous  chloride  similar  to  that  obtained  with 
ordinary  tellurium.  On  addition  of  excess  of  ammonia  to  the 
solution  of  the  green  substance,  the  precipitate  obtained  is  not  com- 
pletely dissolved  by  the  excess  of  alkali.  Both  the  soluble  and 
insoluble  |x)rtions,  when  dis.solved  in  hydrochloric  acid,  give  a  black 
precipitate  with  stannous  chloride.  These  results  indicate  that 
tungsten  is  not  present.  H.  M.  D. 
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Relations  between  White  Phosphorus,  Red  Phosphorus, 
and  Pyromorphic  Phosphorus.  Pieree  Jolibois  {Compt.  rend., 
1910, 151,  382—384.  Compare  Cohen  and  Olie,  Abstr.,  1909,  ii,  998).— 
The  author  denies  the  validity  of  Cohen  and  Olie's  conchision  that  red 
phosphorus  is  not  an  individual  modification.  This  view  is  not  in 
agreement  with  the  observations  already  published  (Abstr.,  1909, 
ii,  726)  or  with  new  experiments  described  in  the  present 
communication. 

The  vapour  pressure  at  different  temperatures  has  been  determined 
for  red  and  white  phosphorus,  and  for  the  new  pyromorphic  form 
(loc.  cit.).  The  results  are  plotted  in  logarithmic  curves,  from  which 
the  conclusion  is  drawn  that  th6  latter  is  stable  below  450°,  the 
ordinary  red  modification  between  450 — 610°,  whilst  white  phosphorus 
is  in  equilibrium  above  610°  (compare  Chapman,  Trans.,  1899,  75,  734). 
The  same  results  were  obtained  in  direct  determinations  of  the  transi- 
tion points.  Hittorf's  phosphorus,  obtained  by  crystallisation  from 
lead,  appears  to  be  a  mixture  of  ordinary  crystallised  phosphorus  with 
the  pyromorphic  variety.  The  abnormally  high  density  is  due  to  the 
presence  of  lead.  W.  0.  W. 

The  Hydrates  of  Disodium  Hydrogen  Phosphate.  Ichitaro 
KiTAWAKi  {Mem.  Coll.  Sci.  Eng.  Kyoto,  1909—1910,  2,  237—239).— 
Sbiomi  (Abstr.,  1909,  ii,  573)  has  observed  three  breaks  in  the  solu- 
bility curve  of  disodium  hydrogen  phosphate,  namely,  at  36 "45°,  48*0°, 
and  95'2°.  The  break  at  36-45°  corresponds  with  the  transition  from 
dodecahydrate  to  heptahydrate,  and  it  is  now  found  that  the  two 
other  breaks  correspond  with  the  transitions  from  heptahydrate  to 
dihydrate,  and  from  dihydrate  to  anhydrous  salt  respectively. 

The  dihydrate  was  isolated  by  fusing  the  dodecahydrate  in  its  water 
of  crystallisation  and  evaporating  the  resulting  solution  at  a  tem- 
perature of  70 — 75°.  The  anhydrous  salt  was  obtained  from  a 
similar  experiment  carried  out  in  the  neighbourhood  of  9  9  5°. 

T.  S.  P. 

The  Boiling  Point  of  Sodium  Chloride.  Friedrich  Emich  ( Verh. 
Ges.  deut.  Naturforsch.  Aerzte.,  1910,  ii,  65). — Using  Burgess'  method 
(Abstr.,  1908,  ii,  41),  the  boiling  point  of  sodium  chloride  was 
found  to  be  1750°.  T.  S.  P. 

Action  of  Sodium  Carbonate  on  Insoluble  Carbonates. 
William  Oechsner  de  Coninck  {Bull.  Acad.  ray.  Belg.,  1910, 512 — 515). 
— The  experiments  were  made  on  the  same  lines  as  with  solutions  of  the 
alkali  nitrates  (see  following  abstract),  boiling  aqueous  solutions  of 
sodium  carbonate  being  used.  Barium  and  strontium  carbonates 'are 
not  attacked.  Cadmium  carbonate  is  only  affected  by  strong  solutions 
of  sodium  carbonate,  some  cadmium  oxide  being  formed.  Dolomite 
and  magnesium,  lead,  and  zinc  carbonates  are  all  attacked.  With 
calcium  carbonate  (washed  chalk)  concordant  results  could  not  be 
obtained. 

Calcium  phosphate  is  attacked  by  boiling  solutions  of  either  sodium 
or  potassium  carbonate.  T.  A.  H. 
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Action  of  Lithium  Nitrate  on  Insoluble  Carbonates. 
"William Oechsner DE  GoyiscK{Bull.  Acad.  roy.  Belg.,  1910,  332 — 334). 
— In  previous  papers  the  results  of  investigations  on  the  action  of 
sodium  or  potassium  nitrate  on  carbonates  insoluble  in  water  have 
been  given  (this  vol.,  ii,  411,  612).  On  applying  the  same  methods 
with  boiling  aqueous  solutions  of  lithium  nitrate,  it  was  found  that 
barium,  calcium,  magnesium,  zinc,  and  lead  carbonates  were  all 
attacked,  whilst  strontium  and  cadmium  carbonates  were  not  affected. 
It  was  necessary  to  use  dilute  solutions  in  the  case  of  barium  and 
very  dilute  solutions  in  the  case  of  magnesium  in  order  to  detect  these 
metals  in  presence  of  lithium.  T.  A.  H. 

Bolognian  Stones.  II.  Ludwig  Vanino  and  Emilie  Zumbusch  (J^. 
pr.  Chem.,  1910,  [ii],  82,  193—204.  Compare  Abstr.,  1909,  ii,  731).— 
It  has  been  shown  previously  that  the  quantity  of  sulphur  employed  in 
the  preparation  of  Bolognian  stones  affects  their  luminescence.  The 
quality  of  the  sulphur  is,  however,  immaterial,  since  at  a  high  tempera- 
ture all  varieties  of  sulphur  are  changed  into  the  same  modification. 
The  quality  of  the  lime  is  of  prime  importance.  Ordinary  builder's 
limo  and  Kahlbaum's  "  calcium  oxide  'pro  ancdi/si"  are  useless ;  ignited 
limestone  forms  good  stones,  but  the  best  results  are  obtained  with 
Kahlbaum's  lime  prepared  from  marble.  The  three  last-mentioned 
limes  are  shown  to  be  alike  chemically,  to  exhibit  the  same  flame 
spectrum,  and  in  solution  to  have  practically  the  same  alkalinity  and 
electrical  conductivity.  The  difference  in  their  efficiency  must  be 
attributed,  therefore,  to  their  difference  in  physical  structure,  on 
account  of  which  the  limes  have  different  velocities  of  reaction.  This 
explanation  can  Jae  tested  experimentally,  since  it  is  well  known  that 
calcium  oxide  prepared  from  the  nitrate  is  remarkably  inactive  towards 
chemical  reagents,  whilst  the  oxide  prepared  from  the  carbonate  or  the 
hydroxide  is  easily  attacked,  and  also  since  it  has  been  shown  {loc.  cit.) 
that  the  phosphorescence  of  Bolognian  stones  is  mainly  due  to  the 
presence  of  polysulphides  ;  thus  it  is  found  that  stones  manufactured 
from  calcium  oxide  prepared  from  the  nitrate  are  of  poor  quality,  and 
contain  very  little  polysulphide,  whilst  similar  stones  made  from  the 
oxi'Je  prepared  from  the  hydroxide  or  carbonate  phosphoresce  ex- 
tensively, and  exhibit  a  strong  polysulphide  reaction.  So  also  stones 
prepared  from  Kahlbaum's  oxide,  from  marble,  or  from  ignited  lime- 
stone give  immediately  a  white  turbidity  when  treated  with  sodium 
carbonate  and  then  acidified,  whilst  the  inefficient  stones  prepared  from 
oxide  "pro  analysi"  give  only  a  feeble  polysulphide  reaction  many 
seconds  after  acidification. 

The  oxides  of  barium  and  of  strontium,  which  are  too  fusible  to  be 
used  alone  in  the  preparation  of  Bolognian  stones,  have  a  very  bene- 
ficial effect  when  employed  in  conjunction  with  the  carbonates.  Good 
stones  are  obtained  from  a  mixture  of  strontium  carbonate  (20  grams), 
sulphur  (3  grams),  lithium  carbonate  (0*5  gram),  and  thorium  nitrate 
(1  CO.  of  0'5%  alcoholic  solution),  or  from  a  mixture  of  barium  carbonate 
(20  grams),  sulphur  (3  grams),  lithium  carbonate  (05  gram),  and 
rubidium  carbonate  (0  3  gram),  but  the  phosphorescence  of  stones 
produced  when  one-half  of  the  strontium  or  of  the  barium  carbonate  is 
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replaced  by  the  corresponding  hydroxide  is  still  more  intense,  and 
exhibits  a  very  much  slower  rate  of  decay. 

Attention  has  also  been  given  to  the  effects  produced  by  the  addition 
of  minerals,  containing  rare  earths  or  radioactive  substances,  to  the 
mixtures  used  in  the  preparation  of  Bolognian  stones.  The  addition 
of  pitchblende,  cleveite,  or  monazite  almost  or  entirely  destroys  the 
phosphorescence ;  from  mixtures  containing  fergusonite,  moderately 
good  stones  can  be  prepared,  but  their  quality  is  very  much  inferior  to 
that  of  stones  prepared  from  mixtures  containing  the  usual  salts  of 
bismuth,  thallium,  etc. 

Stones  exceeding  any  others  previously  made  in  the  intensity  and 
duration  of  their  phosphorescence  have  been  prepared  by  the  ignition, 
for  three-quarters  of  an  hour  in  a  Rossler  furnace,  of  the  following 
mixture  :  calcium  oxide  (10  grams),  strontium  carbonate  (10  grams), 
barium  carbonate  (10  grams),  magnesium  oxide  (10  grams),  sulphur 
(6  grams),  potassium  sulphate  (1  gram),  sodium  sulphate  (1  gram), 
lithium  carbonate  (2  grams),  starch  (2  grams),  bismuth  nitrate  (2  c.c. 
of  0"5%  solution),  and  thallium  sulphate  (2  c.c.  of  0  5%  solution). 
The  stones  exhibit  a  pale  blue  phosphorescence,  which  decays  very 
much  more  slowly  than  that  of  even  the  best  violet  stones.  When  the 
ignition  is  prolonged  to  two  hours,  the  phosphorescence  is  very  intense 
and  greenish-yellow  ;  after  three  hours'  ignition,  the  stones  are  no 
longer  luminous.  The  finest  and  most  intense  green  phosphorescence 
hitherto  obtained  is  exhibited  by  stones  prepared  by  igniting  the 
following  mixture  for  three-quarters  of  an  hour :  calcium  hydroxide 
(10  grams),  strontium  oxide  (10  grams),  sulphur  (3  grams),  potassium 
sulphate  (0*5  gram),  sodium  sulphate  (0*5  gram),  lithium  carbonate 
(1  gram),  starch  (1  gram),  bismuth  nitrate  (1  c.c),  rubidium  nitrate 
(1  c.c).  The  persistence  of  the  phosphorescence  is  such  that  it  is 
possible  to  read  in  darkness  by  the  light  of  these  stones  one  hour 
after  their  preparation. 

Unsuccessful  attempts  have  been  made  to  intensify  the  phosphores- 
cence of  Bolognian  stones  by  rubbing  them  with  fluorescent  substances, 
by  keeping  them  in  fluorescent  solutions  or  in  an  atmosphere  of  hydrogen, 
carbon  dioxide,  or  oxygen,  and  by  gently  warming  them  with  potassium 
chlorate,  potassium  perchlorate,  or  barium  peroxide. 

The  prejudicial  effect  of  heat  on  Bolognian  stones  is  shown  by 
heating  them  in  a  fusible  alloy  of  tin  and  lead,  in  molten  zinc,  and  in 
molten  silver ;  the  phosphorescence,  which  is  violet  at  lower  tempera- 
tures, becomes  blue  and  then  pale  blue  at  higher  temperatures,  and 
finally  is  changed  to  green  shortly  before  its  disappearance.  Calcium 
stones  can  be  kept  at  80 — 100°  for  eight  to  ten  hours  without 
injury. 

The  sulphides  of  all  the  metals  of  the  alkaline  earths  exhibit  phos- 
phorescence ;  stones  prepared  from  magnesium  oxide  or  sulphide, 
however,  do  not  phosphoresce  unless  some  calcium  compound  is 
present.  C.  S. 

Hydration  and  Constitution  of  Portland  Cement.  Sender 
Keiseuman  {KoU.  Chem.  Beihefle,  1910, 1,  423 — 453). — A  summary  is 
given  of  the  more  important  views  which  have  been  put  forward  in 
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reference  to  the  constitution  and  the  hydration  of  Portland  cement, 
and  a  new  method  of  investigating  the  nature  of  the  constituents  of 
the  material  is  described.  This  is  based  on  the  specific  absorptive 
capacity  which  particular  constituents  possess  for  certain  colouring 
matters.  As  the  result  of  the  examination  of  a  large  number  of 
colouring  substances,  the  author  recommends  patent-blue  for  the 
detection  of  alumina,  alcoholic  anthrapurpurin  for  free  lime,  neutral 
methylene-blue  for  free  amorphous  silica,  and  an  acetic  acid  solution 
of  methylene-blue  for  combined  silica.  From  observations  made  with 
these  reagents  on  the  hydrated  cement,  the  following  conclusions  are 
drawn.  The  fine  needle-shaped  crystals  consist  of  hydrated  calcium 
monosilicate  ;  these  are  coloured  by  anthrapurpurin,  but  not  by  patent- 
blue.  The  amorphous  constituent  of  the  cement  consists  also  of 
calcium  monosilicate  containing  a  larger  proportion  of  water.  The 
large,  hexagonal  crystals  are  calcium  hydroxide,  and  the  small, 
hexagonal  plates  are  hydrated  tricalcium  aluminate.  Experiments 
with  the  unhardened  material  (klinker)  indicate  that  this  in  all 
probability  consists  of  a  conglomerate  of  dicalcium  silicate  and 
tricalcium  aluminate  in  the  ratio  :  4(2CaO,Si02)  -i-  SCaOjAIgOg. 

H.  M.  D. 

The  Solubility  of  Alkali  Sulphates  in  Alkaline  Solutions, 
and  of  Calcium  Sulphate  in  Solutions  of  AJkali  Sulphate  and 
Free  Alkali.  Joh.  D'Ans  and  0.  Schreixer  {Zeitsch.  anorg.  Chem., 
1910,  67,  437 — 441.  Compare  this  vol.,  ii,  125). — The  isotherms  at 
25°  have  been  determined  for  certain  solutions  of  alkali  sulphates 
containing  an  excess  of  alkali  hydroxide.  The  solubility  of  sodium, 
potassium,  and  ammonium  sulphates  is  progressively  lowered  by  the 
addition  of  increasing  quantities  of  the  corresponding  alkali.  Basic 
salts  are  not  formed. 

Gypsum  is  the  stable  solid  in  contact  with  a  saturated  solution  of 
sodium  sulphate  at  25°,  but  when  sodium  hydroxide  is  added,  calcium 
hydroxide  becomes  the  stable  solid,  the  limit  being  at  1*41  mols. 
NajSO^  and  1  "48  mols.  NaOH  in  1000  grams  of  solution.  In  solutions 
of  potassium  sulphate,  the  corresponding  limit  is  between  syngenite  and 
calcium  hydroxide.  The  change  in  concentration  produced  by  adding 
ammonia  to  the  limiting  solution  ammonium  syngenite-gypsum  is  also 
determined.  C.  H.  D. 

The  Reaction  between  Strontium  Sulphate  and  Sodium 
Carbonate.  Walter  Herz  {Zeitsch.  anorg.  C/mn.,  1910,  68, 
69— 72).— The  ratio  [Na2C03]/[Na2SOJ  in  contact  with  strontium 
sulphate  is  found  to  be  00676  at  25°.  The  dissociation  of  the  two 
salts  may  be  neglected,  being  the  same  for  both.  From  the  above 
ratio,  [SrC03]/[SrS04]  is  0'26.  Calculation  from  the  known  solubilities 
of  strontium  sulphate  and  carbonate  gives  0*13,  a  result  of  the  .«ame 
order.  Freshly  precipitated  and  washed  strontium  sulphate  gives  the 
same  result  as  when  dried  at  70°  or  heated  to  redness,  C.  H.  D. 

Barium  Nitride  and  its  Relation  to  Nitrogen  in  Presence 
of  Irou.  Dakfy  Wolk  {Ihill.  So.  chim.,  1910,  [iv],  7,  830—832. 
Compare  Maquenne,  Abstr.,  1892,  776,  and  Guntz  and  Mentrel, 
Abstr.,    1903,    ii,   546). — It   is  tfhown  that    barium   nitride   may  be 
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prepared  by  the  direct  action  of  nitrogen  on  heated  barium  amalgam. 
The  amalgam  used  was  prepared  by  Guntz'  process  (A.bstr.,  1902,  ii, 
138).  It  was  heated  in  an  iron  crucible,  surrounded  by  a  nickel  shell, 
the  whole  being  placed  in  a  porcelain  tube,  which  was  then  thoroughly 
dried  by  passing  in  pure  dry  nitrogen  and  evacuating  the  tube.  The 
temperature  of  the  tube  was  gradually  raised  to  800°  in  the  course  of 
three  hours  and  then  to  1000°,  when  the  nitrogen  was  rapidly  absorbed, 
forming  barium  nitride,  BagNg,  as  a  brown  powder,  which  was  unstable 
in  moist  air,  furnishing  barium  hydroxide  and  ammonia.  The  product 
contained  a  trace  of  ferric  nitride,  and  the  proportion  of  the  latter  was 
materially  increased  by  (1)  more  rapid  heating;  (2)  heating  the  barium 
amalgam  in  contact  with  a  fragment  of  sheet  iron.  In  such  a  mixed 
product  the  ferric  nitride  dissociated  towards  the  end  of  the  reaction, 
unless  the  quantity  of  barium  nitride  present  was  relatively  high. 

T.  A.  H. 

Colloidal  Barium  Sulphate.  Yogoro  Kato  {Mem.  Coll.  Sci. 
Eng.  Kyoto,  1909—1910,  2,  187— 215).— Colloidal  barium  sulphate 
(compare  Feilmann,  Abstr.,  1909,  ii,  482)  was  obtained  by  adding  an 
alcoholic  solution  of  sulphuric  acid  (obtained  by  diluting  a  molar 
aqueous  solution  with  twice  its  volume  of  alcohol)  to  the  equivalent 
quantity  of  a  molar  solution  of  barium  acetate  diluted  with  six  times 
its  volume  of  alcohol.  The  resulting  precipitate  and  milky  solution 
were  evaporated  to  dryness  under  diminished  pressure,  keeping  the 
temperature  below  40°,  giving  a  translucent,  casein-like  residue,  which 
was  readily  and  completely  soluble  in  water  to  a  fluorescent  colloidal 
solution. 

Barium  sulphate  is  a  positive  colloid,  and  the  solution  shows  the 
usual  precipitation  reactions  towards  anions.  Cations  of  higher 
valency  hinder  the  coagulation.  Barium  chloride  and  nitrate  do  not 
cause  coagulation  except  in  highly  concentrated  solutions ;  moreover, 
the  presence  of  barium  ions  hinders  the  coagulation  by  potassium 
chloride.  Highly  dissociated  electrolytes  have  generally  the  stronger 
coagulating  eifect,  but  sodium  citrate  has  a  much  lower  coagulating 
power  than  citric  acid.  Barium  chloride  and  ferric  sulphate,  which 
are  known  to  be  much  occluded  by  precipitated  barium  sulphate,  have 
comparatively  small  coagulative  power.  Electrolytes  which,  owing 
to  hydrolysis,  contain  colloids  in  solution  have  an  abnormal  coagulat- 
ing power,  which  is  strong  when  the  colloid  is  negative  and  weak  when 
it  is  positive. 

The  adsorption  by  the  barium  sulphate  gel  in  solutions  of  potassium 
niti-ate,  potassium  sulphate,  and  barium  chloride  was  determined  by 
measuring  the  specific  conductivity  of  their  solutions  in  which  the 
gel  was  suspended.  The  adsorption  was  very  small,  but  was  found  to 
be  in  fair  agreement  with  the  ordinary  adsorption  formula.  Measure- 
ments of  the  electrical  conductivity  before  and  after  coagulation 
showed  that  slight  adsorption  took  place  when  the  barium  sulphate 
was  coagulated  by  potassium  sulphate.  T.  S.  P. 

Double  Chlorides  and  Iodides  of  Zinc.  Fritz  Ephraim  and 
Samuel  Model  {Zeitsch.  anorg.  Chem.,  1910,  67,  379 — 386.  Compare 
Abstr.,  1908,  ii,  693). — Two  calcium  zinc  chlorides,  CaZnCl^jS-SHjO 
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and  CagZnCIgjGHgO,  may  be  obtained  by  mixing  the  components  in 
suitable  proportions,  and  form  very  hygroscopic  crystals.  The  corre- 
sponding strontium,  SrZnCl^.lHgO,  and  barium  salts,  BaZnCl4,4HoO, 
are  described,  the  latter  being  only  obtained  when  a  warm  solution  is 
evaporated. 

In  addition  to  Rammelsberg's  salt,  KZnIg,  a  second  potassium  ziric 
iodide,  K2ZnI^,2H20,  may  be  obtained  by  evaporating  the  solution  on 
the  water-bath  until  crystallisation  begins,  and  then  allowing  it  to 
remain  for  several  days  over  sulphuric  acid.  It  forms  rather 
hygroscopic,  transparent  crystals,  melting  above  100'^.  Two  sodium 
zinc  iodides,  Na2ZnI^,3H.,0  and  NaZnl3,2HoO,  of  which  the  first  was 
described  by  Rammelsberg,  may  be  obtained.  A  second  ammonium 
zinc  iodide,  NH^ZnIg,4'5IIoO,  forms  very  hygroscopic,  hexagonal 
tablets.  The  calcium,  strontimn,  and  barium  salts,  CaZnl^.SHqO, 
SrZnl^.gHgO,  and  BaZnI^,4H20,  are  described.  C.  H.  D."" 

Behaviour  of  Solid  and  Fused  Copper  towards  Gases. 
Adolf  Sieverts  and  Wilhelji  Krumbhaar  {Zeitsch.  physikal.  Chem., 
1910,  74,  277—307.  Compare  Stahl,  Metallurgie,  1907,  4,  769).— 
At  high  temperatures  (1200^)  oxygen  is  taken  up  by  fused  copper 
with  the  formation  of  cuprous  and  cupric  oxides,  and  is  not  given  up 
when  solidification  takes  place  in  an  atmosphere  free  from  oxygen 
because  of  the  small  dissociation  pressure  of  the  oxides.  Nitrogen, 
carbon  monoxide,  and  carbon  dioxide  are  insoluble  both  in  solid  and 
fused  copper. 

Both  solid  and  fused  copper  absorb  hydrogen.  At  constant  pressure 
the  solubility  of  hydrogen  in  solid  copper  increases  in  a  linear  manner 
as  the  temperature  rises;  at  the  melting  point  there  is  a  sudden 
increase  in  solubility,  and  beyond  that  point  the  solubility  again 
increases  linearly  with  the  temperature  as  far  as  the  measui'ements 
were  carried  (1500°).  At  623%  919°,  and  the  melting  point,  100 
grams  of  solid  copper  absorbs  0084,  0287,  and  041  milligram  of 
hydrogen,  and  at  1123°,  1276°,  and  1520°,  0  608,  0-862,  and  1-350 
milligrams  of  hydrogen  respectively  are  absorbed  by  100  grams  of 
fused  copper :  in  each  case  at  760  mm.  pressure.  At  constant 
temperature  the  amount  of  hydrogen  absorbed  by  fused  copper  is 
proportional  to  the  square  root  of  the  pressure.  As  even  at  650° 
hydrogen  diffuses  slowly  out  of  a  copper  tube,  it  is  assumed  that 
copper  and  hydrogen  form  solid  solutions. 

Sulphur  dioxide  is  insoluble  in  solid  copper,  but  dissolves  readily  in 
fused  copper,  and  in  this  ca.se,  also,  the  solubility  increases  as  the  temper- 
ature rises.  At  1123°,  1276°,  1327°,  and  1500°,  100  grams  of  copper 
dissolve  0453,  0  627,  0705,  and  0-950  gram  respectively  of  sulphur 
dioxide  at  760  mm.  pressure.  It  is  remarkable  that  in  this  case  also 
the  solubility  is  proportional  to  the  square-root  of  the  pressure.  In 
the  case  of  hydrogen,  it  is  usually  assumed  that  the  gas  is  present 
in  the  copper  in  the  atomic  condition,  but  a  similar  explanation  is 
excluded  for  sulphur  dioxide.  G.  S, 

Conditions  which  Determine  the  Composition  of  Electro- 
deposited  Alloys.  II.  Silver-Copper.  Sa.muel  Field 
{Trans.  Faroilay  Soc.,  1910,  6,  1—9.  Compare  this  vol.,  ii,  38).— 
Copper    and    silver   are   electrodeposited   together  only  within  very 


ii.   852  ABSTRACTS   OF   CHEMICAL   PAPERS. 

narrow  ranges  of  concentration,  temperature,  etc.  With  sulphates 
and  nitrates,  solutions  containing  an  enormous  preponderance  of  copper 
yield  practically  pure  silver.  With  cyanides,  copper  begins  to  be 
deposited  when  the  amount  of  silver  is  reduced  to  about  0"4  gram  per 
litre.  By  further  reduction  of  the  silver  concentration,  deposits  con- 
taining any  proportion  of  copper  are  obtainable.  The  deposition  of 
copper  along  with  silver  is  promoted,  not  only  by  large  excess  of  copper, 
but  by  decrease  in  the  proportion  of  free  potassium  cyanide,  increased 
current  density,  and  low  temperature  of  deposition.  The  conditions 
favourable  to  the  deposition  of  copper  in  presence  of  silver  are 
analogous  to  those  necessary  for  the  deposition  of  zinc  in  presence 
of  copper.  The  silver  compound  used  in  the  above  experiments  was 
prepared  by  dissolving  washed  precipitated  silver  cyanide  in  a 
minimum  of  potassium  cyanide.  The  copper  compound  had  the 
composition  CuCN,KCN.  The  deposits  were  always  of  a  powdery 
character,  usually  on  account  of  the  high  current  density  used. 

R.  J.  C. 


Ternary  Alloys  of  Copper,  Antimony,  and  Bismuth.  Nicola. 
Parravano  and  E.  Viviani  {Atli  R.  Accad.  Lincei,  1910,  [v],  19, 
ii,  69 — 75.  Compare  this  vol.,  ii,  779). — Owing  to  the  existence  of  the 
compound  CugSb,  which  melts  without  decomposition,  the  ternary 
system  Cu-Bi-Sb  is  divided  into  two  others,  namely,  Cu-CugSb-Bi 
and  CugSb-Sb-Bi.  From  their  experimental  results  given  in  the 
present  paper,  the  authors  have  constructed  the  diagram  of  the  binary 
system  CugSb-Bi,  which  is  necessary  for  the  study  of  the  ternary 
systems  mentioned  above.  The  compound  CugSb  and  bismuth  are  only 
partly  miscible  in  the  liquid  state,  and  they  form  neither  compounds 
nor  solid  solutions.  At  640°  two  layers  are  formed,  one  rich  in 
CugSb  (87%),  and  the  other  rich  in  bismuth  (92%).  The  eutectic 
is  nearly  pure  bismuth.  In  all  the  alloys  there  is  an  indication 
at  390 — 400°  of  the  transformation  of  yS-CugSb  into  a-CugSb.  Alloys 
which  solidify  below  400°  deposit  only  a-CugSb.  In  conclusion,  the 
general  form  of  the  diagram  of  the  ternary  system  CugSb-Sb-Bi 
is  discussed.  R.  V.  S. 


Preparation   of   a   Cuprous   Nitrate,   CuN03,2NH,.      W.   H. 
Sloan  {J.  Amer.  Chem.  Soc,  1910,  32,  972— 973).— The  salt, 

CuNOs,2NH3, 
has  been  prepared  by  leaving  a  solution  of  cupric  nitrate  in  liquid 
ammonia  in  contact  with  copper  foil  until  it  became  colourless.  On 
allowing  the  ammonia  to  distil  gradually  from  the  solution,  the  cuprous 
nitrate  crystallised.  It  was  not  obtained  quite  pure,  but  contained 
a  few  blue  crystals  of  cupric  nitrate.  The  salt  rapidly  undergoes 
oxidation  in  the  air.  E.  G. 


The  Ammonia  Compounds  of  Mercuric  Bromide.  Hagnar 
WiDMAN  {Zeitsch.  anorg.  Chem.,  1910,  68,  1 — 25.  Compare  Gaudechon, 
Abstr.,  1909,  ii,  670 ;  this  vol.,  ii,  296). — The  following  compounds 
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can    exist    in  contact   with    solutions   containing   mercuric  bromide, 
ammonium  bromide,  and  ammonia  in  diiierent  concentrations : 

HgBr,,2NH3;  NH.HgBr;  NH(HgBr)2 ;  Hg^N^Bre ;  and  NHgaBr, 
and  probably  no  others. 

The  compound  HgBr2,2N'H3  is  formed  on  adding  an  excess  of 
ammonia  to  a  solution  of  mercuric  bromide  and  much  ammonium 
bromide.  The  compound  NH^HgBr  is  obtained  from  it  by  loss  of 
ammonium  bromide,  in  contact  with  a  solution  containing  little  of  this 
salt.  When  the  bromide  concentration  falls  still  lower,  NHggBr 
is  obtained.  This  compound  is  partly  decomposed  by  water,  yielding 
mercuric  oxide.  Concentrated  ammonium  bromide  liberates  ammonia 
from  HgBr._,,2NH3,  whilst  water  converts  it  into  NHoHgBr,  which 
may  further  decompose  according  to  the  equation  : 

9NH2HgBr  =  Hg^N^Brg  +  SNH^Br  +  2NH3 ; 
or,  if  sufficient  ammonia  is  present :  2NH2HgBr  =  NHg.,Br  +  NH^Br. 
Similarly,  in  ammoniacal  solution  : 

2Hg9N,Br.  +  4NH3  =  QNHg^Br  +  SNH^Br. 
It  is  not  found  possible  to  obtain  Hg^N^Br^  by  the  action  of  mercuric 
bromide  on  NHgoBr.     Mercuric  oxide  and  ammonium  bromide  react 
according  to  the  equation  : 

9HgO  +  GNH^Br  =  HggN^Brg  +  2NH3  +  9H,0. 
In  the  presence  of  an  excess  of  mercuric  bromide,  the  following 
reaction  takes  place:  3NH2HgBr  +  HgBr.2  =  2NH(HgBr)2  +  NH4Br. 
This  product  is  new.  It  is  white,  but  differs  from  the  other  com- 
pounds in  being  sensitive  to  light.  It  is  not  converted  into  Hg^N^Br^ 
by  the  action  of  water.  It  is  formed  by  the  action  of  ammonium 
bromide  and  mercuric  bromide  on  mercuric  oxide  : 

3HgO  +  2NH4Br  +  HgBr2  =  2NH(HgBr)2  +  3H2O. 

C.  S.  D» 

Colour  Suddenly  Assumed  by  Colourless  Solutions  of 
Coloured  Substances  at  the  Moment  of  Solidification  of  the 
Colourless  Solvent.  Desire  Gernez  (Compt.  rend.,  1910,  151, 
272—276;  Ann.  Chim.  Phys.,  1910,  [viii],  21,  283—288.  Com- 
pare Abstr.,  1903,  ii,  428,  481). — The  red  modification  of  mercuric 
iodide  behaves  like  metallic  mercury  with  molten  phosphorus  (this 
vol.,  ii,  707),  forming  a  solution  which  remains  colourless  if  kept  in  a 
superfused  condition.  If  solidification  is  induced,  however,  the  yellow 
form  is  deposited.  Solutions  of  mercuric  iodide  in  formanilide,  salol, 
menthol,  thymol,  or  benzophenone  behave  in  the  same  way.  Solutions 
in  liquid  naphthalene,  spermaceti,  or  the  higher  fatty  acids  are  colour- 
less, but  become  yellow  if  rapidly  cooled.  Such  solutions,  however, 
slowly  become  red  if  kept  below  the  transition  temperature  of   126"^. 

W.  0.  w. 

Scandium.  II.  Richard  J.  Meyer  and  Herbert  Winter  {Zeitsch. 
anm-g.  Chem.,  1910,  67,  398—417.  Compare  Meyer,  Abstr.,  1909, 
ii,  45  ;  Crookes,  ibid.,  44;  this  vol.,  ii,  714). — The  mixture  of  rare 
earths  obtained  from  the  Zinnwald  wolframite  contains  564%  of 
scandium  oxide,  whilst  direct  precipitation  with  sodium  pilicofluoride 
yields  a  product  containing  93*3%  of  scandium  oxide,  equivalent   to 
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0-1%  of  the  whole  mineral  I  and  II.     A  similar  proportion  is  found 
in  the  wolframite  from  Sadisdorf,  near  Schmiedeberg  (analysis  III). 


TiO,+ 

PbO  + 

Rare 

^    WOs. 

FeO. 

MnO. 

Ta^Oj. 

SnOj. 

CaO. 

earths. 

I.    75-41 

9-34 

14-00 

0-50 

0-18 

0-55 

0-15 

II.      — 

9-36 

14-15 

0-47 

0-35 

0-70 

015 

III.    73-47 

15-13 

9-81 

0-63 

0-47 

0-54 

0-20 

Analysis  IV  represents  an  ancient  tin  slag  from  Zinnwald,  con- 
taining 0'09%  of  scandium  oxide.  The  part  not  estimated  is  mainly 
calcium  phosphate. 


Metallic 

Sn. 

SnOa. 

SiOa. 

WO3. 

FeO. 

MnO, 

IV.    6-5 

8-6 

16-0 

30-0 

18-4 

9-0 

Specimens  of  wiikite  examined  are  free  from  scandium. 

For  the  separation  of  thorium  from  scandium,  extraction  of  the 
ignited  oxides  with  hydrochloric  acid  results  in  complete  solution, 
although  thorium  oxide  is  ordinarily  insoluble.  Hydrogen  peroxide 
also  fails  to  remove  thorium,  whilst  the  separation  by  extracting  the 
oxalates  with  hydrochloric  acid  is  incomplete.  Most  of  the  thorium 
may  be  removed  by  precipitation  with  iodic  acid,  and  fractional 
sublimation  of  the  anhydrous  chloride  also  gives  good  results, 
scandium  chloride  being  the  less  volatile, 

[With  M.  Speter.] — The  best  separation  is  obtained  by  boiling  the 
carbonates  with  a  solution  of  sodium  carbonate,  when  a  sparingly 
soluble  scandium  salt  separates  at  a  concentration  at  which  thorium 
remains  completely  dissolved.  The  purity  of  the  scandium  oxide  is 
tested  spectroscopically  and  by  its  freedom  from  radioactivity. 

Scandium  sodium  carbonate  has  the  composition 
Sc2(C03)3,4Na2C03,6H20, 
and  the  ammonium  salt,  2Sc2(C03)3,(NH4)2C03,6H20.  A  potassium 
salt  is  not  obtainable  under  similar  conditions.  Two  precipitations  of 
the  double  carbonate  yield  a  product  of  atomic  weight  45,  which 
is  not  changed  by  further  precipitation.  Crystallisation  of  the 
acetylacetonate  from  alcohol  yields  a  product  of  the  same  atomic 
weight,  thorium  remaining  in  solution.  The  atomic  weight  is  still 
44-9  after  six  crystallisations,  a  result  higher  than  that  adopted  on 
the  basis  of  Nilson's  older  determinations.  C.  H.  D. 

Preparation  and  Fusion  of  Aluminium  Nitride.  Daffy 
WoLK  {Compt.  rend.,  1910,  151,  318—319.  Compare  Kohn-Abrest, 
this  vol.,  ii,  506,  715  ;  Serpek,  this  vol.,  ii,  615). — In  connexion  with 
the  question  of  priority,  the  author  draws  attention  to  his  own 
communications.  Aluminium  begins  to  unite  with  nitrogen  at 
820— 850° ;  absorption  is  rapid  at  1000°,  but  at  1100°  decomposition 
occurs.     Ammonia  has  no  specific  action  on  aluminium       W.  O,  W. 

Double  Bromides  of  Manganese.  Fkitz  Ephraim  and  Samuel 
Model  {Zeitsch.  anorg.  Chem.,  1910,  67,  376 — 378). — Manganous 
bromide  has  little  tendency  to  form  double  bromides.  Negative 
results  are  obtained  with  potassium,  barium,  and  strontium  bromides. 
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Sodium  and  ammonium  bromides  appear  to  form  mixed  crystals  with 
manganous  bromide. 

Calcium  manganous  bromide,  CaMnBr^.iHgO,  forms  pink  crystals, 
and  readily  breaks  up  into  its  components.  C.  H.  D. 

Complex  Compounds  of  Manganese  Salts  with  Hydroxy- 
acids.  Olof  Tamm  (Zeitsck.  physikal.  Ckem.,  1910,  74,  496—502)- 
— As  Euler  aud  Bolin  (Abstr.,  1909,  i,  863)  have  shown  that  the 
laccase  from  Medicago  sativa  consists  largely  of  salts  of  organic 
hydroxy-acids,  the  author  has  investigated  the  complexes  formed  with 
manganese  salts  by  determining  the  constant  of  the  equation 
[Mn(OH)2][hydroxy-acid  ion]/[complex  ion]  =  ^  for  different  hydroxy- 
acids  at  room  temperature.  The  method  employed  was  to  shake 
freshly- precipitated  and  washed  manganous  hydroxide  with  equivalent 
normal  solutions  of  the  sodium  salts  of  the  respective  acids  until 
equilibrium  was  reached,  and  to  determine  the  amount  of  manganese 
dissolved.  The  solubility  of  the  hydroxide  in  water  was  also 
determined;  it  amounts  to  2'10~*  mol.  per  litre.  From  the  results, 
the  following  values  of  k  were  obtained:  citric  acid,  2'4xl0~^; 
tartaric  acid,  7*1  x  10"^,  and  malic  acid,  ir6  x  10"^. 

It  was  found,  however,  that  when  manganous  hydroxide  is  formed 
in  the  presence  of  the  sodium  salt  of  the  hydroxy-acid  a  much  greater 
amount  remains  dissolved.  In  the  case  of  sodium  citrate,  about  nine 
times  as  much  hydroxide  remained  in  solution  as  when  the  citrate 
was  shaken  with  precipitated  and  washed  manganous  hydroxide. 

G.  S. 

The  Spontaneous  Decomposition  of  Permanganates  and 
Permanganic  Acid.  Akton  Skrabal  [Zeiisch.  anorg.  Chem.,  1910, 
68,  48 — 51). — The  author  considers  that  the  evolution  of  oxygen  in 
the  decomposition  of  permanganates  is  chiefly  due  to  the  reaction 
Mn"  +  Mn'"  -^  Mn^"  -^  Mn'»4-0.,  (Abstr.,  1905,  ii,  804;  1906, 
ii,  658),  whilst  Sirkar  and  Dutta  (Proc.,  1909,  25,  249;  Zeitsch. 
anorg.  Chem.,  1910,  67,  225)  regard  it  as  arising  from  the  reaction 
Mn'^  — y  Mn"  -H  0.-^.  The  velocity  of  the  latter  reaction  is,  however, 
very  small,  whilst  the  evolution  of  oxygen  is  most  rapid  during,  and 
not  after,  the  reduction  of  the  permanganate  by  manganous  salt  or  by 
organic  matter.  C.  H.  D. 

Action  of  Mixtures  of  Carbon  Monoxide  or  Carbon  Dioxide 
with  Hydrogen  on  Oxides  of  Iron.  Armand  Gautieu  and  P. 
Clausmann  {Compt.  rend.,  1910,  151,  355—359.  Compare  Abstr., 
1906,  ii,  538  ;  this  vol.,  ii,  607,  709). — A  mixture  of  carbon  monoxide 
(3  molg.)  and  hydrogen  (1  mol.)  passed  over  heated  magnetic  oxide  of 
iron  converts  it  into  a  mixture  of  the  carbide,  Fe,oC,  with  ferric  oxide 
and  free  carbon.  The  product  yields  methane  and  hydrogen  when 
heated  in  a  vacuum  at  100°.  Similar  results  are  obtained  when  carbon 
monoxide  and  hydrogen  are  passed  over  freshly -reduced  iron  at  1250°  ; 
the  mixture  of  gases  evolved  contains  small  amounts  of  methane. 

Carbon  monoxide  and  hydrogen  saturated  with  water  vapour  were 
passed  over  iron  at  250—300''.     The  aqueous  distillate  contained  a 
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trace  of  formaldehyde,  and  held  in  suspension  colourless,  highly 
refractive  spangles.  Extraction  with  ether  resulted  in  the  isolation 
of  a  substance  resembling  vaselin  in  general  properties.  After  a 
time  it  partly  solidified,  and  then  had  m.  p.  35 — 36°;  on  heating 
it  evolved  a  fatty  odour. 

The  bearing  of  these  observations  on  the  formation  of  petroleum  is 
discussed.  W.  O.  W. 

Negative  Ferric  Hydroxide.  I.  The  Preparation  and 
Properties  of  Negative  Ferric  Hydroxide.  Hermann  W. 
Fischer  {Biochem.  Zeitsch.,  1910,  27,  223— 237).— The  investigations 
were  undertaken  with  the  view  of  finding  an  antidote  to  arsenic 
poisoning,  such  as  occurs  in  treatment  with  atoxyl  and  other  similar 
drugs.  The  colloidal  iron  hydroxide,  as  ordinarily  prepared,  has  a 
positive  charge,  and  as  serum  proteins  are  negatively  charged,  such  a 
preparation  when  injected  can  lead  to  embolisms.  If  sodium  hydr- 
oxide be  added  to  ferric  chloride  solution  containing  glycerol,  at 
a  certain  point  precipitation  takes  place,  and  the  solution  remains 
neutral ;  en  further  addition  of  the  base,  the  precipitate  redissolves. 
This  "  protective  "  action  of  glycerol  in  causing  colloidal  solution  is 
characteristic  of  other  hydroxyl-containing  substances,  such  as  Isevulose, 
mannitol,  etc.,  and  the  author  summarises  the  literature  on  this 
subject.  The  "  protection "  is  probably  of  chemical  nature.  The 
weak  basic  ferric  hydroxide  hydrosols  form  a  transparent,  ruby-red 
solution,  which  can  be  made  to  contain  a  high  percentage  of  metal. 
On  prolonged  dialysis,  the  solution  forms  a  gel,  which  will  liquefy  on 
addition  of  alkali  or  "  protective  "  substance.  A  gel  containing  only 
1%  iron  is  quite  firm.  The  author  points  to  certain  analogies  in  the 
properties  of  iron  in  this  form  to  the  iron  in  haemoglobin.       S.  B.  S. 

Negative  Ferric  Hydroxide.  II.  Ferric  Hydroxide  and 
Serum.  Hermann  W.  Fischer  {Biochem.  Zeitsch.,  1910,  27, 
238 — 245). — Positively-charged  ferric  hydroxide  forms  precipitates 
with  the  negatively-charged  serum  proteins.  The  negative  colloidal 
ferric  hydroxide  (see  preceding  abstract)  was  found  to  be  very  toxic  to 
rabbits  after  intravenous  injection.  If  such  hydrosols  contain  excess 
of  alkali  and  sufficient  amount  of  "  protective  "  substance,  they  will 
not  form  precipitates  with  serum,  and  are  not  immediately  toxic. 
They  act,  however,  toxically  (if  intravenously  injected)  after  some 
hours.     A  figure  is  given  of  an  apparatus  for  rapid  dialysis. 

S.  B.  S. 

Chromic  Chloride.  III.  ^i-Eh^^s^ViViVii {Zeitsch.  physikal.  Chem., 
1910,  73,  724—759.  Compare  Abstr.,  1907,  ii,  554,  622).— There 
are  two  distinct  classes  of  basic  chromium  compounds,  the  manifestly 
basic,  which  are  formed  momentarily  in  aqueous  solution  at  the 
ordinary  temperature,  and  the  latent  basic,  which  are  only  formed 
slowly  in  aqueous  solution.  The  present  paper  is  concerned  with  the 
manifestly  basic  compounds  formed  from  the  bluish-violot  chromic 
chloride  hexahydrate.  The  degree  of  hydrolysis  of  solutions  of  the 
chloride  in  the  presence  of  varying  proportions  of  alkali  was 
determined  with  the  hydrogen  electrode  in  the  usual  way. 
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tt  is  shdwn  that,  contrary  to  the  statement  of  Sand  and  Grammling 
(Abstr;,  1908,  ii,  293),  the  chloride  itself  is  unimolecular.  On  progres- 
sive hydrolysis,  it  gives  rise  to  two  soluble,  manifestly  basic  chlorides, 
Cr(0H)C]2  and  Cr(0H)2Cl,  and  an  insoluble,  grey-green,  manifestly 
basic  hydroxide.  The  compound  Cr(0H).2Cl  is  never  present  in  any 
large  proportion,  and  the  hydroxide  is  formed  only  on  addition  of 
alkali.  The  hydroxyl  in  these  compounds  is  United  directly  to  the 
chromium  atom.  The  amounts  of  water  associated  with  the  molecules 
have  not  been  determined,  but  the  respective  formulae  are  probably 
as  follows  :    [Cr(H20)5(OH)]C]2  ;  [Cr(H20),(0H),]Cl ;  Cr(H20)3(OH)3. 

The  relative  amounts  of  these  substances  in  solution  under  varying 
conditions  are  given  by  the  following  equations  : 
yfcj  =  [Cr(0H)Cl.,][xJ/[CrCl3] 
=  0-22  at  0°,  0-62  at  17°,  and  0-98  at  25°. 

ifcj  =  [Cr(OH)2Cl][x-]/[Cr(OH)C]2] 
=  0-0025  (in  iV/lO-solution  of  potassium  chloride)  at  O'^  and  0-0059  at 
17°.   h^  =  OT{OU.)r,QV.x^  is  36,000  in  iV/10-potassium  chloride  solution  at 
0°  and  10,200  at  17^.     In  the  above  equations,  x  is  the  concentration 
of  free  acid,  and  the  unit  of  concentration  is  1/10,000  molar  throughout. 

From  the  displacement  of  the  equilibria  with  temperature,  the 
heats  of  reaction  are  calculated  in  the  usual  way.  The  reaction 
Cr(OH)3  +  3HCl-CrCl3  +  3H,0  gives  out  21,200  cal.,  the  reaction 
Cr(OH)2Cl-l-HCl  =  Cr(6H)Cl2  +  H.,0  at  least  8060  cal.,  and  the 
reactions  Cr(OH)CJ2  +  HCl  =  CrCl3  +  H20  gives  9600  cal. 

Freshly  precipitated  chromic  hydroxide  is  a  well-defined  chemical 
compound,  the  solubility  product  of  which  is  4*2  x  10~^°  at  0°  and 
54  X  10-1*^  at  17°  in  1/10,000  molar  units.  G.  S. 

Complex  Metal  Ammonias.  X.  Alfred  Werner  {Annalen, 
1910,  375,  1—144.  Compare  Abstr.,  1909,  ii,  49).— The  author's 
investigations  on  the  complex  metal  ammonias  have  now  reached  such 
a  stage  that  a  summary  of  the  results  obtained  can  be  given.  Such  a 
summary  of  the  complex  cobalt  ammonias  is  given  in  the  present 
paper,  together  with  the  results  of  hitherto  unpublished  investigations  ; 
there  is  also  a  detailed  account  of  the  methods  used  for  deducing  the 
constitation  of  these  complex  compounds. 

The  general  results  arrived  at  may  be  briefly  summarised  as 
follows  : 

(A).  Theoretical  Results  in  Connexion  with  Valency. — ( I )  The  oxygen 
of  an  hydroxyl  group  linked  to  one  cobalt  atom  can  enter  into  com- 

H 

bination  with   a  second   cobalt  atom,   thus  :    Co — O  •  Co.      (2)    The 

nitrogen  of  an  amino-group  can  act  similarly,  thus  :  Co — N-.Co. 
This  linking  is  very  stable,  and  plays  the  chief  part  in  the  formation  of 
complex  cobalt  ammonias.  (3)  The  oxygen  molecule  can  form  the 
connecting  link  between  two  cobalt  atoms,  Co*0,'Co  ;  these  atoms 
may  be  both  tervaleut  (dicobalti-compounds),  or  the  one  tervalent  and 
the  other  quadrivalent  (cobalticobalt  compounds).  (4)  In  the  complex 
cobalt  ammonias  two  cobalt  atoms  ai*e  never  directly  linked  one  with 
the  other.  (5)  If  two  cobalt  atoms  are  already  linked  by  the  'OH 
VOL.  XCVlll.  ii.  58 
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or  'NHg  groups,  the  following  atomie  groups  may  also  form  additional 
bridged  linkings  :  NOg ;  SOg ;  0-COMe;  O-COR  ;  CgO^.  (6)  Two 
cobalt  atoms  may  be  linked  to  each  other  by  one,  two,  or  three  bridged 
linkings.  The  following  combinations  have  been  proved  to  exist ; 
(a)    Dicobalt   ammonias :    (a)    with    one    bridged    linking,    Co'X'Co, 

where  X  =  NH2   or  0^;    {(3)    with   two   bridged   linkings,   Co.y.Co, 

•  NTT  • 
where  X  =  -OH  or  •NH2,  and  Y  =  OH,  NHg,  O^,  NOg ;  also,  Co.  ^  2  Co, 

•NH,- 
where  ¥  =  80^  or  CoO,;  (y)  with  three  bridged  linkings,  Co  •  OH  -Co, 

.    X  • 
•OH- 
where  X  =  OH,  NO^,  0-COMe,  or  0^ ;  Co-OH-Co,  where  Y  =  OH,  NOg, 

.  Y  • 
•OH- 
or  O'COMe  ;  and  Co-NOg'Co.     (b)  Tricobalt  ammonias  :  (a)  with  four 
♦NO^- 

•OTT  •      'OTT* 

bridged  linkings,  Co.^tt  .Co.^tj.Co  ;    (/8)  with  six  bridged   linkings, 

•OH-     •OH- 
Co-OH-Co-OH-Co.    (c)  Tetra-cobalt ammonias  with  six  bridged  linkings, 
•OH-     -OH^ 

^-(oh:^«), 

(7)  In  all  the  compounds  investigated  the  maximum  co-ordination 
number  of  ter-  and  quadri-valent  cobalt  is  six,  as  with  the  simple 
cobalt  ammonias. 

(B).  A^ew  Results  with  Respect  to  Inorganic  Isomerism. — Three  kinds 
of  isomerism  are  distinguished  :  (1)  Polymerism  or  nuclear-polymer  ism ; 
for  example,  hexamminetrioldicobalti-sa.\ts, 

r        '^^'        1 

(H3-N)3Co.OH^Co(NH3)3    X3, 
L  -OH^  J 

and     dodeca-amminehexoltetracobalti-saAts,         Co(  ^ir.Co(NHg)4) 

(2)  Valency  isomerism  ;  for  example,  tetraethylenediamine-fi-aminoperoxo- 

cohalticohalte  salts,     engCo^^^^-jl  ^^-'Coeng  VK^.^nAtetraethylenediamine- 


Xe. 


fi-ammoniumperoxocobalticoballe      salts, 


en2Co<^^|j^Co  > 


X3. 


_  HX  _ 

The  salts  of  the  former  series  are  green  and  of  neutral  reaction,  those 
of  the  latter  being  red  and  of  acid  reaction.  (3)  Co-ordinative 
position-isomerism,  which  may  be  compared  with  the  organic  iso- 
merism :  CHg'CHXg  and  CHgX-CHgX  j  for  example,  symmetrical  and 
asymmetrical    dichlm'ohexammine-fi-aminoperoxocobalticobalte     chloride, 
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Both  series  of  salts  are  green  and   resemble  each  other  in  appearance, 
but  chemically  they  are  very  diffeient. 

Decajmnine-fx-aniinodicobalti  -  salts,  [(H3N)5Co'NHo*Co(NH3)5]Xg 
(compare  Abstr.,  1909,  ii,  49).  A  new  method  of  preparaton  is 
given.  When  a  freshly  prepared  solution  of  chloroaquo-octammine- 
/i.-aminodicobalti-chloride  is  treated  with  concentrated  nitric  acid  a  grey- 
ish-violet precipitate  of  chloronitrato-octavimhie-iJi-aminodicobaUi-nitrate, 

[CI  -r  NO  n 
/TT  y\  Co'NHo'Co.^X  ^  (NOg)^,  separates.  The  dry  salt  is  dis- 
solved in  liquid  ammonia,  and,  after  evaporating  off  the  ammonia,  the 
residue  is  covered  with  water  and  heated  on  the  water-bath  until  the 
greater  part  has  dissolved.  The  insoluble  part  is  filtered  from  the  hob 
solution  and  recrystallised  from  water  containing  acetic  acid,  when 
long,  bluish-red  needles  of  decammine-/ii-aminodicobalti-nitrate  are 
obtained. 

[With  Fjkanz  Salzek.] — The  following  compounds  derived  from  tho 
octammine-/x-amino-oI-dicobalti-salts  (compare  Abatr.,  1908,  ii,  42)  are 
described. 

C/ila)'oaqno-ociammine-fi-a7)iino  ol'dicobalti-ssAts,  YX^,  where 

L(H,N),  2      (NH3)J 

To  prepare  the  chloride,  YCl4,4H20,  10  grams  of  crude  sulphato- 
octammine-/i-amiuodicobalti-Ditrate  (Abstr.,  1908,  ii,  42)  are  covered 
with  150  c.c.  of  hydrochloric  acid  (D=l-19)  and  kept  at  room  tem- 
perature, the  mixture  being  well  shaken  at  intervals.  The  sulphato- 
nitrate  dissolves,  the  'OH  bridged  linking  being  destroyed,  and  then 
crystals  of  the  chloride  are  deposited.  After  twenty-four  hours  they 
are  collected,  dissolved  in  cold  water,  and  re-precipitated  by  concen- 
trated hydrochloric  acid ;  brownish- violet  needles,  readily  soluble  in 
water,  giving  an  acid  solution.  The  concentrated  solution  deposits, 
after    a    time,    prismatic,    reddish-brown     crystals    of     octanunine-fi- 

amino-oldicohalti-chloride,      \{^i^)^Go<]^i';;^Co(^Y{^)^   CI<  +  HCl. 

On  long  boiling  with  conceutx'ated  hydrochloric  acid  the  chloride 
(YCl^)  is  decomposed  completely  into  pentammine-  and  tetrammine- 
cobalti-salts.  The  freshly  prepared  aqueous  solution  gives  character- 
istic precipitates  with  solutions  of  chlorplatinic  acid,  mercuric 
chloride,  and  potassium  iodide.  Dilute  sulphuric  acid  produces  a 
quantitative  precipitation  of  the  sulphate,  Y(i^O^).^,\l.f> ;  pale  reddish- 
violet  crystals.  Sodium  dithionate  gives  a  voluminous,  greyish-violet, 
crystalliue  precipitate  of  the  dithionate,  Y{^.X>^).^. 

Chlorothiocyanato-octammine-fi-aminodicobaltitUiocyanate, 

[(H!N)>-'^H=-C°fNH3)J(SCN)3, 
18  obtained  as  a  brownish-rod,  crystalline  precipitate  when  a  saturated 
solution    of   the    corresponding  chloride  is  treated  with    a    saturated 
solution  of  ammonium  thiocyanate.     Chloronitratooctammine-fx-amino- 

dicobaitiiiitrate,    \_(^uJ^>ICo-:^H^'Co^^^^']{NO^)^,    is    prepared    by 

dissolving  3  grams  of  chloroaquo-octammine-/i-aminodicobalti-chloride 
in  50  c.c.  of  ice-cold  water,  filtering,  and  adding  15  c.c.  of  concentrated 
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nitric  acid.  A  reddish-violet  precipitate  is  produced,  which  rapidly 
changes  to  a  brownish-violet  colour.  The  fresh  solution  gives  no 
precipitate  with  silver  nitrate  at  first,  but  on  standing  silver  chloride 
is  formed.  From  the  warm  solution,  dilute  sulphuric  acid  precipitates 
octammine-/i,-amino-ol-dicobalti-su]phate. 

£romoaquo-octainmi7ie-fx-aminodicobaUi-ssi\is,  YX^,  where 

To  obtain  the  bromide,  YBr^,  octammine-/i,- amino- ol-dicobalti-sulphate 
(Abstr.,  1908,  ii,  42)  is  triturated  with  concentrated  hydrobromic  acid. 
The  resulting  product  is  washed  free  from  acid  with  alcohol,  dissolved 
in  ice-cold  water,  the  solution  filtered,  and  then  precipitated  with 
concentrated  hydrobromic  acid  ;  dark  brown,  flat  needles.  The 
aqueous  solution  is  acid,  and  after  a  time  deposits  red,  prismatic 
crystals  of  octammine-/A-amino-ol-dicobalti-bromide.  The  sulphate, 
Y(SO^)2,H20,  is  prepared  by  adding  a  freshly  prepared  solution  of 
the  bromide  in  ice-cold  water  to  dilute  sulphuric  acid ;  dark  brown 
crystals,  almost  insoluble  in  water. 

Suljihato-octammine-iiaminodicohalti-sdM^,  YXg,  where 

Y=  [(H3N),Co<^^2>Co(NH3),]. 

The  salts  of  this  series  were  formerly  described  as  hydrosulphatoimido- 
octatnminedicobalti-ssdts  (Abstr.,  1898,  ii,  224).  The  best  method  of 
preparation  is  now  found  to  be  as  follows  : — Solutions  of  pure  octam- 
mine-/L(.-amino-ol  salts  are  heated  with  sulphuric  acid.  The  pale  red 
sulphate  is  first  precipitated,  and  dissolves  again  to  a  reddish-violet 
solution,  from  which  the  required  salts  can  be  precipitated  by  suitable 
reagents.  The  acid  sulphate,  Y(S04)(HS04),  results  when  3  grams  of 
octammine-/x-amino-ol-dicobalti-chlorideare  heated  with  10  c.c.  of  water 
and  2  c.c.  of  concentrated  sulphuric  acid  until  a  clear  violet  solution 
is  obtained.  Purplish-violet,  prismatic  leaflets  separate  on  cooling. 
The  bromide,  YBrg.HgO,  and  nitrate,  Y(N03)3,  result  when  concentrated 
hydrobromic  acid  and  nitric  acid  respectively  are  added  to  a  solution  of 
the  sulphate.     The  nitrate  forms  violet-red  crystals. 

[With  FiiANz  Salzer  and  M.  Pieper.] — Octammine-fi-aminonitrodi- 

cobalti-ssAta,  YX^  where  Y=  r(H3N)4Co<^Q  2>Co(NH3),l.      The 

nitrate,  chloride,  and  sulphate  have  previously  been  described  as  hydro- 
nitritoimido-octamminedicobalti-salts  (Abstr.,  1898,  ii,  223),  but  since 
then  their  constitution  has  been  fully  investigated.  The  salts  are 
amongst  the  most  stable  of  the  complex  cobalt  ammonias.  The  nitrate, 
Y(N03)4,H20,  is  the  most  convenient  starting  point  for  the  prepara- 
tion of  the  other  salts.  New  methods  of  preparation  are  as  follows  : 
(1)  A  concentrated  solution  of  sodium  nitrite  is  added  drop  by  drop  to 
a  mixture  of  the  green  octammine-yn-aminoperoxocobalticobalte  nitrate 
with  excess  of  concentrated  nitric  acid.  The  green  nitrate  changes  to 
orange-yellow  crystals,  which  are  collected  and  recrystallised  from 
water  containing  nitric  acid.  (2)  Sodium  nitrite  is  added  to  a  warm 
concentrated  aqueous  solution  of  octammiue-/x-amino-ol-dicobalti- 
chloride  until  a  yellowish- brown  colour  is  obtained.  The  nitrate 
separates  on  cooling,  after  the  addition  of  nitric  acid.     (3)  A  con- 
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centrated,  fresh  solution  of  chloroaquo-octaminine-/x.-aminodicobalti- 
chloride  is  treated  with  sodium  nitrite  and  warmed  until  the  colour 
becomes  orange.  The  addition  of  concentrated  nitric  acid  then  gives 
a  precipitate  of  the  required  nitrate. 

With  ammonia  the  nitrate,  Y(N03)4,  does  not  lose  one  molecule  of 
acid  with  the  formation  of  imino-salts.  From  a  solution  containing 
pyridine,  it  crystallises  with  one  molecule  of  pyridine,  the  base  not  being 
contained  in  the  complex.  Besides  the  chloride,  YCl^.HoO  (loc.  cit.), 
there  is  also  a  chloride,  YC1^,4H20,  which  is  obtained  when  the  ordinary 
chloride  is  crystallised  from  a  solution  containing  pyridine.  The 
bromide,  YBr^,3HoO,  is  obtained  by  treating  a  solution  of  the  sulphate 
with  the  calculated  quantity  of  barium  bromide,  and  precipitating  the 
filtrate  from  the  barium  sulphate  with  hydrobromic  acid  ;  brownish- 
red,  rhombic  prisms  or  plates.  The  iodide,  YI^jHjO,  is  obtained  from 
the  nitrate  by  precipitation  with  potassium  iodide ;  large,  dark  red 
prisms.  When  recrystallised  from  water  containing  pyridine  it  contains 

[With  Adolf  GrIjn.] — Octammine-fJL-aminoperoxocohaUicobalte   salts, 

YX^,  where  Y  =  T  (H3N)4Co<^J^l>Co  (NHg),].  These  were  formerly 

described  as  oxodi-imido-octamminedicobalti-salts  (Abstr.,  1898,  ii,  223), 
but  further  investigation  has  shown  them  to  have  the  constitution 
given  above.  Reducing  agents,  such  as  hydriodic  acid,  give  octammine- 
/x-amino-ol-dicobalti-salts.  When  warmed  with  concentrated  sulphuric 
acid,  one  and  a-half  atoms  of  oxygen  are  liberated  for  every  two  atoms 
of  cobalt,  corresponding  with  the  change  from  quadri-  to  ter-valent 
cobalt.  On  further  strongly  heating,  one-third  atom  of  nitrogen  is 
evolved  for  each  atom  of  cobalt,  corresponding  with  the  change  from 
ter-  to  bivalent  cobalt. 

The  nitrate,  YX^,  is  obtained  by  treating  the  green  sulphate 
contained  in  Vortmann's  sulphate  (Abstr.,  1908,  ii,  42)  with  nitric 
acid  ;  it  forms  dark  green,  prismatic  crystals,  which  are  anhydrous.  A 
hydrated  nitrate  could  not  be  obtained  (compare  Abstr.,  1908,  ii,  223). 
The  aqueous  solution  rapidly  decomposes,  cobalt  oxide  being  deposited. 
The  sulphate,  Y(SO^).2,2H20,  is  precipitated  when  aqueous  solutions  of 
other  salts  are  treated  with  dilute  sulphuric  acid ;  greenish-grey, 
prismatic  crystals.  The  clUoride,  YCl^.H^O,  and  the  bromide,  YBr^.H^O, 
are  obtained  by  triturating  the  sulphate  with  concentrated  hydrochloric 
and  hydrobromic  acids  respectively,  and  forms  dark  green  crystals. 
Sodium  dithionate  precipitates  the  dilhioiiate,  Y(S20g)2,  from  an 
aqueous  solution  of  the  nitrate  containing  acetic  acid. 

The  central  group,  Co<l_^  i^Co,  of  this  series  is  very  stable.    By 

warming  the  nitrate  with  10%  ethylenediamine  all  the  ammonia 
molecules  can  be  replaced  by  ethylenediamine.  If  the  resulting  solu- 
tion is  then  neutralised  with  nitric  acid  at  the  ordinary  temperature, 
a  green  salt  is  obtained ;  when  the  neutralisation  is  carried  out  at  low 
temperatures  a  red  salt  is  obtained.  These  salts  only  differ  in  their 
molecular  composition,  in  that  the  former  is  anhydrous,  whereas  the 
latter  contains  2  mols.  of  water  of  crystallisation.  The  aqueous  solu- 
tion of  the  former  is  neutral,  whereas  that  of  the  latter  is  acid.     On 


^2 
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warming  a  nitric  acid  solution  of  the  red  salt,  it  changes  into  the 
green    salt.     The    green    salt    is    telraethylenediaviine-fx-aminoperoxo- 

cobalticohalte    nitrate,    Y  (NOg)^,    where    Y  =         '^    '"         " 

During  the  preparation  some  decomposition  also  takes  place,  with  the 
formation  of  triethylenediaminecobalti-ssAts.  Reduction  of  the  nitrate 
with  sodium  iodide  or  potassium  thiocyanate  gives  precipitates  of  the 
corresponding  tetraethylenediamine-/x-amino-ol-dicobalti- iodide  and 
thiocyanate.  The  bromide,  YBr4,5H20,  is  precipitated  as  yellowish- 
green  crystals  when  ammonium  bromide  is  added  to  a  cold  saturated 
solution  of  the  nitrate. 

The  red  salt  is   tetraethylenediamine-fji-ammoniumperoxocobalticobalte 

nitrate,    [Y-HN03](N03)3,2H20,   where    Y=  f  en2Co<^2^>Coen2l. 

The  h-omide,  [Y'HBrjBrgjSHgO,  obtained  by  precipitating  a  solution 
of  the  red  nitrate  with  potassium  bromide,  forms  red  crystals  giving  a 
brown  solution  in  water,  which  is  first  turned  red  and  then  green  by 
mineral  acids.     A  bromide  containing  IHgO  can  also  be  obtained. 

Under  the  action  of  ammonia  both   the  green  and  the  red  salts  lose 
a  molecule  of  acid,  forming  tetraethylenediaviine-fx-iminojieroxoGobaUi- 

cobalte  soXts.     T\\q  iodide,       en2Co<C._^  J^Co  eug    r2,5Il20,    is   readily 

obtained  from  tetraethylenediamine  -  fx  -  aminoperoxocobalticobalte 
bromide  by  triturating  the  mixture  with  ammonia  and  sodium  iodide. 
It  is  purified  by  solution  in  water  and  re-precipitation  with  potassium 
iodide  ;  small,  brown  needles.  On  shaking  the  aqueous  solution  with 
silver  chloride,  a  solution  of  the  chloride  results,  but  crystals  cannot  be 
obtained.  If  hydrochloric  acid  is  added  to  this  solution,  it  first 
becomes  red,  the  ammoniumperoxo-salt  being  formed,  and  then  green, 
isomerisation  to  the  aminoperoxo-salt  taking  place.  The  solution  of 
the  iodide  gives  characteristic  precipitates  with  potassium  platini- 
chloride  and  with  potassium  aurichloride.  Silver  nitrate  first  gives  a 
precipitate   of   silver  iodide,  and  then  an  additive  compound  -oi   the 


nitrate  with  silver  nitrate,  3 


2C'o<Mvr>C!o  en. 


(N03)3+5AgN03 


dark  brown  crystals.  Similar  addition  compounds  may  be  obtained 
with  copper  nitrate  (apple-green  crystals)  and  with  mercuric  chloride 
(brilliant  red  crystals). 

Both  the  red  and  the  green  salts  give  rise  to  tetraethylenediamine- 
fx,-amino-ol-dicobalti-sa,\ts   when   reduced   by  means  of  acetic  acid  and 

potassium  iodide.    The  iodide,  Y I^,  where  Y  =     en^o<-^,^  „  2j>Qo  eoj  , 

is  readily  obtained  from  the  aminoperoxodicobalt  nitrate  in  this  way. 
The  periodide  which  is  first  formed  is  destroyed  with  sodium  thio- 
sulphate,  and  the  iodide  separates  as  light  red  crystals  from  the 
resulting  solution.  The  bromide,  YBr4,4H20,  may  be  obtained  by 
adding  ammonium  bromide  to  the  solution  of  the  iodide ;  dark  red 
crystals. 

When  an  aqueous  solution  of  tetraethylenediamine-yii-aminoperoxo- 
dicobilt  nitrate  is  treated  with  glacial  acetic  acid  and  excess  of 
potassium  thiocyanate,  red  crystals  of  the  thiocyanate  are  obtained. 
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If  these  are  oxidised  with  concentrated  nitric  acid,  the  resulting 
solution  precipitated  with  alcohol,  and  ammonium  bromide  added  to  an 
aqueous  solution  of  the  precepitate,  red  crystals  of  stdphatotetraethylene- 

diamine-fx-aminodicobalti-bromide,         en2Co<C[gQ  £^0o  eug    Brg,       are 

obtained. 

[With  E.   KiNDSCHER  ] — Octamminedioldicohalli-ssilts,    YX^,  where 

Y=    (B3N)4Co<q|^>Co(NH3)^   X^.     The  chloride,  bromide,  nitrate, 

thiocyanate,  dithionate,  and  sulphate  of  this  series  have  been  described 
previously  (Abstr.,  1907,  ii,  965).  The  following  salts  have  all  been 
prepared  from  an  aqueous  solution  of  the  chloride  by  double  decom- 
position with  soluble  alkali  salts  of  the  various  acids.  Iodide,  Yl^,2^.2^y 
dark  violet  crystals  ;  chlorate,  YfClOg)^,  crimson  crystals ;  bromate, 
Y(Br03)4,  ruby-red  crystals;  iodate,  Y([03)4,  bright  violet  crystals; 
oxalate,  Y(C204)2,2H20,  ruby-red  crystals  ;  chromate,  Y(Cr04)2r  lig^it 
brown,  earthy  precipitate;  phosphate,  Y(nP04)2,6H20,  rose-red  crystals  ; 
platinochloride,  Y(PtCl^)2,  red  crystals  ;  platinichloride, 

Y(PtClfi)2.6H20, 
copper-red  needles;  aurichloride,  Y{k.\xG\^^,^'Ei.<f>,  red  crystals;  silico- 
fluoride,  Y(SiF.5)2,  light  violet  precipitate. 
[With  Jos.  Rapiport.] — Tetraethylenediamine-diol-dicobalti-sa.\t9,  YX^, 


where  Y  = 


en2Co<^j-.  rr^^Co  eng 


The  salts  of  this  series  were  pre- 


pared from  cis-hydroxoaqnodiethylenediaminecobaltidithionate, 

"HO 


jj^^Coen^ 


SoO, 


(Abstr.,  1907,  i,  189),  for  which  a  new  method  of  preparation  from 
hexaethylenediaminehexoltetracobalti-nitrate  (Abstr.,  1907,  i,  482)  is 
given.  By  the  action  of  concentrated  hydrochloric  acid  on  the  hexol- 
nitr.ite,  crystals  of  ctVdiaquodiethylenediaminecobalt  chloride  are 
obtained.  On  treating  an  aqueous  solution  of  these  crystals  with 
pyridine  and  sodium  dithionate,  crystals  of  the  ct«-hydroxoaquo- 
diethylenediaminecobaltidithionate  are  readily  formed.  When  this 
compound  is  heated  to  constant  weight  at  100 — 110°,  water  is  lost, 
with  the  formation  of  tetraethylenediamine-diol-dicobaltidithionate, 
^(SjOrt)^.  The  bromide,  YBr^,4H20,  may  be  obtained  from  the 
dithionate  by  triturating  with  ammonium  bromide  and  water,  and 
forms  reddish-violet  needles,  which  lose  2H2O  at  lOO'',  or  on  keeping 
over  concentrated  sulphuric  acid.  The  thiocyanate,  Y(SCN)^,3H20, 
forms  a  purple,  crystalline  precipitate  when  potassium  thiocyanate 
is  added  to  a  solution  of  the  bromide.  Under  similar  conditions, 
sodium  nitrate  gives  purple  crystals  of  the  nitrate,  Y(N08)^. 

Both  the  octammine-  and  the  tetraethylenediamine-diol-dicobalti- 
ealts  are  readily  decomposed  by  concentrated  hydrochloric  or  hydro- 
bromic  acids,  giving  rise  to  a  mixture  of  ci«-diaquo-  and  ct«-dichloro- 
aalts.  This  reaction  is  of  use  in  determining  tbecou6guration  of  stereo- 
isomeric  cobalt  ammonias. 

In  the  preparation  of  cw-dichlorotetraminecobalti-chloride  (violeo- 
chluride,  [(Jl2C'o(NH3)^]Ci)  from  octammine-diol-dicobalti-chloride,  the 
crude  substance  sometimes  assumes  a  superficial  red  colour  when  dried 
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over  phosphoric  oxide.  The  conditions  governing  this  change  are  not 
known,  but  if  the  partly  changed  salt  is  dissolved  in  water  and 
sodium  dithionate  added  after  half  an  hour,  orange-yellow  crystals  of 
octammine-fx-diaminodicobaltiditJiionate,  ^{^.fi6)z'  '^^lere 

Y  =  [(NH3),Co<gg2>Co(NH3),], 

are  precipitated.  On  rubbing  these  crystals  with  ammonium  bromide 
and  a  little  water,  red  crystals  of  the  bromide,  Y Br ^,4:13.20,  are 
obtained. 

[With  J.  FuRSTENBEBG.] — Melanochloride  (Abstr.,  1898,  ii,  226)  was 
used  as  the  starting  point  for  the  following  series  of  salts.  A  new 
and  quicker  method  of  preparation  of  this  chloride  is  described.  A 
mixture  of  650  grams  of  cobalt  chloride  with  400  c.c.  of  water  and  2 
litres  of  25%  ammonia  is  heated  to  boiling,  filtered  from  the  precipi- 
tated cobalt  oxide,  and  exposed  to  the  air  for  forty-eight  hours.  The 
resulting  brownish-red  solution  is  filtered  from  the  crystals  which  have 
deposited,  and  mixed  with  3  litres  of  concentrated  hydrochloric  acid. 
The  resulting  brownish-red  precipitate  is  quickly  collected  and  extracted 
with  cold  water  until  it  becomes  pure  grey  in  colour  and  the  wash 
water  is  coloured  a  brownish-violet.  One  kilo,  of  cobilt  chloride  gives 
about  60  grams  of  melanochloride. 

Diaquohexamviine-jiaminool-dicobalti-nitrate, 

[(HfN?3C»<0H-^>f'»°N%,](N03>.  +  2H,O. 

Twenty  grams  of  melanochloride  are  triturated  with  a  slightly  acid 
solution  of  36  grams  of  silver  nitrate  in  60  c.c.  of  water,  and  the 
mixture  heated  to  50°  for  some  time.  The  silver  chloride  is  collected 
and  heated  at  80°  with  separate  quantities  of  60  c.c.  of  very  weak 
nitric  acid  until  it  is  colourless.  To  the  united  red  extracts  is  added 
alcohol  until  incipient  crystallisation  ;  on  cooling  in  a  freezing  mixture, 
red  crystals  of  the  nitrate  separate.  After  solution  in  water  and 
re-precipitation  with  concentrated  nitric  acid,  garnet- red,  flat,  quadratic 
prisms  are  obtained.  The  aqueous  solution  is  acid. 
Jlexammine-n-amino-diol-dicobalti-fisdts,  YI3,  where 


Y=   (H3N)3Co^-OH— )Co(NH3)3 

give  neutral  aqueous  solutions.  The  iodide,  Ylg,  is  precipitated  by 
the  addition  of  solid  potassium  iodide  to  a  solution  of  diaquohexammine- 
/A-amino-ol-dicobalti-nitrate ;  brownish-red  needles.  The  bromide, 
YBrjjHgO,  results  when  ammonium  bromide  is  used  instead  of 
potassium  iodide ;  it  may  also  be  obtained  from  the  chloride  by  treat- 
ment with  silver  bromide;  dark  red  needles.     The  chloride, 

is  prepared  from  the  iodide  or  bromide  by  means  of  silver  chloride  ; 
bright  red    needles.      The  nitrate,   Y(N03)3,2H20,   results   from  the 
interaction  of  the  iodide  and  silver  nitrate ;  small  red  crystals. 
Nitratoaquoliexammine-fx-aviino-ol-dicobalti-SB.\ts,  YX3,  where 

^4(H:i°«°<oSi>°°(NV]- 

The  nitrate,  Y(N03)3,2H2O  (compare  Abstr.,  1899,  ii,  658),  is  best 
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prepared  as  follows :  One  gram  of  diaquohexammine-/>t-amino-ol- 
dicobalti-nitrate  is  dissolved  in  7  c.c.  of  hot  water  to  which  a  few  drops 
of  nitric  acid  have  been  added.  To  the  cooled  solution,  18  c.c.  of  con- 
centrated nitric  acid  are  added ;  after  a  few  minutes,  yellowish- 
brown,  flat  needles  of  the  required  nitratonitrate  separate.  The 
addition  of  concentrated  hydrochloric  acid  to  a  cold  solution  of  the 
nitrate  precipitates  yellowish-brown,  flat  needles  of  the  chlorule, 
YCl3,H20.  With  hydrobromic  acid  or  ammonium  bromide,  flesh- 
coloured,  flat  needles  of  the  bromide,  YBr3,H,0,  are  obtained. 

[With  Frl.  Signe  Malmgben.] — When  nitratoaquohexammine-/i- 
amino-ol-dicobalti-nitrate  is  dissolved  in  liquid  ammonia  and  the 
ammonia  allowed  to  evaporate,  a  reddish-brown  residue  is  obtained. 
If  this  is  extracted  with  cold  water  and  ammonium  sulphate  added  to 
the  extracts,  an  insoluble  sulphate  is  precipitated,  from  which  a  soluble 
nitrate  may  be  obtained  by  treatment  with  ammonium  nitrate.  The 
solution  of  the  nitrate  gives,  with  ammonium  bromide  a  red  precipitate 
of  octammine-fi-amino  ol-dicohalti-bromide.  This  reaction  proves  the 
presence  of  a  ^-amino-bridged  linking  in  the  hexammine  compound. 

[With  J.  FuRSTENBEEG.]  —On  adding  concentrated  hydrochloric  acid  to 
a  warm  solution  of  diaquohexammine-/x-amino-ol-dieobalti-nitrate, 
microscopic,  dark  violet,  hexagonal  leafl.ets  are  precipitated.  Wherh 
dried  at  60 — 65°,  it  consists  of  (elrachloroliexamniine-fjt-aminodicobalti- 

chloride,     /„  ^s^Co-NHg'Co.  J^tt  \     CI.     When  dried  at  the  ordinary 

temperature  only  three  of  the  chlorine  atoms  are  non-ionic,  the  salt 
then  being  trichloroaquoluxamniine-fi-cnninodicohalti-cMoride, 

r    CI  ^^    ^ 

m  v\  Co-NH,-Co  OHg        CI2, 

that  is,  the  pure  melanochloride.     When  this  salt  is  tritura^e^  with 
concentrated    nitric    acid,    dissolved    in  cold  water,  and  the  solution 
immediately   precipitated   with   nitric  acid,    violet-black    crystals  oL 
tric/Uoronilratohexammine-fji-aminodicoballi-nitrate, 
CI  CI         -1 

^HaN).  ^       (n4)3 

are  obtained. 

Tetrabromohexammine  fi-aminodicobalti-ssilts,      YX,      where      Y   = 

T/ff  ^""v*  Co-NH^-Co  ^2^  V  1.     The    bromide,    YBr,2H.,0,    is    formed 

on  warming  the  aqueous  solution  of  hexammine-/i-amino-diol-dicobalti- 
bromide  with  concentrated  hydrobromic  acid  ;  brownish-yellow, 
crystalline  powder,  which  becomes  anhydrous  at  70 — 80°.  The 
nitrate,  YN03,2H20,  resembles  the  bromide  in  appearance,  and  is 
prepared  from  the  latter  by  trituration  with  nitric  acid. 

The  salts  of  the  trichloro-,  tetrachloro-,  and  tetrabromo-series  are 
all  re-converted  into  tetraquohexamminedicobalti-nitrate  by  digestion 
with  a  slightly  acid  solution  of  silver  nitrate. 

Dichloroheaucmmine-fx-aminonitrodicobcUti-stihSf    YXj,     where    Y    = 

1  (H  N)  ^'^*^N0^'^      CI         \'      ^^    these    compounds    the     nitro- 


NO3, 
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group  is  very  firmly  combined.  The  chloride,  YOI2.H2O,  is  obtained 
by  warming  1  gram  of  tetraquohexammine-/A-amino-ol-nitrate  with 
0'25  gram  of  sodium  nitrite  and  a  little  water.  To  the  resulting 
orange-coloured  solution,  concentrated  hydrochloric  acid  is  added,  when 
nitrous  fumes  are  evolved  and  the  chloride  deposited  as  red  flakes. 
It  is  identical  with  the  hydronitritoimidohexamminedicobalti-chloride 
previously  prepared  from  melanochloride  (Abstr.,  1898,  ii,  226). 
The  nitrate,  Y(N03)2,  is  prepared  by  triturating  the  chloride  with 
concentrated  nitric  acid  ;  reddish-brown,  crystalline  powder. 

[  With  J.  FIJRSTENBERG.] — Ilexammine-ix-amino-ol-acetatodicobalti-ssilts, 

YXg,  where  Y=      (H3N)3Co(  OH— ^Co(NH3)3    .    In  these  compounds 

Me 
the  acetic  acid  residue  is  very  firmly  combined.  Their  properties  are 
very  different  from  the  ol-compounds,  from  which  they  are  derived, 
as  they  no  longer  show  the  so-called  melano-reaction.  Their  aqueous 
solutions  are  neutral.  The  iodide,  YI3,  is  prepared  by  warming  a 
solution  of  diaquohexammine-/x-amino-ol-dicobalti-nitrate  with  acetic 
acid,  and  then  adding  excess  of  potassium  iodide.  On  cooling,  it  is 
deposited  as  vivid-red,  prismatic  needles  or  plates.  The  bromide, 
YBrg,  and  the  chloride,  YCI3,  are  obtained  from  the  iodide  by 
treatment  with  silver  bromide  and  chloride  respectively ;  bright  red 
needles.  The  nitrate,  Y(N03)3,  results  fi*om  the  interaction  of  the 
iodide  and  silver  nitrate.  With  potassium  platinochloride,  the 
solution  of  the  chloride  gives  bright  red  crystals  of  the  platinochloride, 

Y2{PtCl,)3. 

When  solutions  of  these  salts  are  precipitated  with  nitric  acid  they 
do  not  give  the  corresponding  nitrate,  but  the  nitrate  of  the  diaquo- 
hexammine- fi-aminoacetatodicobalti- f^erie^,  YX^,  where 


(H3N)3^<OCO>^^(NH3)3]^ 


Me 
the  nitric  acid  breaking  one  of  the  ol-linkings. 

The  nitrate,  Y(N03)4,  is  best  prepared  by  warming  a  solution  of 
hexammine-/A-amino-diol-dicobalti-nitrate  with  acetic  acid  at  70*^,  and 
then  adding  concentrated  nitric  acid  to  the  cooled  solution  ;  bright 
red  leaflets,  with  acid  reaction.  The  bromide,  YBr^.  is  precipitated 
from  a  solution  of  the  nitrate  on  the  addition  of  40%  hydrobromic 
acid ;  red  crystals. 
[WithFRL.  Marie  Grigorieff.] — Hexammine-jx-amino-ol-peroxocobalti- 

r~  IV  /^"2^    III  ~1 

coballe  salts,  YX3,  where  Y  =     (H3N)3Cof -OH--)Co(NH3)3    .     These 

L  \_02-/  J 

salts  belong  to  the  same  series  as  the  ozoimidohexamminedicobalti-salts 
(Abstr.,  1899,  ii,  658).  The  starting  point  is  a  black  chloride,  obtained 
by  the  action  of  silver  nitrate  on  melanochloride  (see  diaquohexammine- 
/A-amino-ol-dicobalti-nitrate).     The  filtrate   from   the  silver    chloride, 
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after  the  addition  of  a  little  ammonium  nitrate,  is  kept  for  a  quarter 
of  an  hour.  The  resulting  crystals  are  collected,  and  the  filtrate  mixed 
with  concentrated  hydrochloric  acid  and  warmed  at  40^^.  The  black 
chloride  then  separates  ;  it  contains  one  chlorine  atom  less  and  two 
atoms  of  oxygen  more  than  melanochloride.  To  prepare  the  bromide, 
YBr3,2H20,  the  black  chloride  is  triturated  with  a  concentrated 
solution  of  silver  nitrate  ;  the  filtrate  from  the  silver  chloride  gives 
dark  green  crystals  of  the  bromide  on  saturation  with  ammonium 
bromide.  The  chlm-ide,  YCl3,H20,  results  from  the  interaction  of  the 
bromide  and  silver  chloride,  and  the  nitrate,  Y(N03)3,H20,  from  the 
double  decomposition  of  the  bromide  and  silver  nitrate.  The  latter 
forms  dark  green  scales. 

The  above  series  of  salts  also  result  from  the  degradation  of  the 
octammine-/A-aminoperoxocobalticobalte  salts ;  aqueous  solutions  of  the 
latter  are  heated  with  ammonium  chloride,  and  the  reaction  mixture 
saturated  with  hydrogen  chloride,  when  the  hexammine  chloride 
separates.  Also,  on  reduction  with  potassium  iodide  and  acetic  acid 
they  give  rise  to  hexammine-/A-amino-diol-dicobalti-salts. 

When  an  aqueous  solution  of  hexammine-jU.-amino-ol-peroxocobalti- 
eobalte  chloride  is  warmed  with  concentrated  hydrochloric  acid,  small, 
black     crystals     of      s-dichlorohexa7nniine-/ji.-a7ninoperoxocobalticobalte 

chloride,    YC1.„    where   Y=  T^  Jr'co<5fe>Co^i„  ,  1,  separate. 

The  nitrate,  Y(N03)2,  resembles  the  chloride  in  appearance,  and 
is  obtained  from  the  latter  by  trituration  with  concentrated  nitric 
acid.  From  the  corresponding  hexammine  bromide  and  hydrobromic 
acid,   small,  greenish-black  crystals   of   s-dibromohexammine-fi-aminO' 

peroxocohalticohalte  bromide,  /tt  v\  ^^''^^n  ^^^^/vtt  \  ^**'>»  ^^^ 
obtained.  The  action  of  liquid  ammonia  on  this  bromide  gives  rise  to 
octammine-)[i-aminoperoxocobalticobalte  bromide,  thus  proving  that  the 
above  octammine-  and  hexammine-peroxo-salts  both  contain  the  same 

nucleus,  Co<Cn  i>Co. 

2 

Reduction  of  hexammine-/x-aminopei*oxo-ol-cobalticobalte  bromide 
with  sulphurous  acid  and  addition  of  concentrated  hydrobromic  acid 
to  the  resulting  .solution  gives  greenish-black  crystals  of  tetrabromo- 
hexammine-/Lc-aminodicob:ilti-bromide  (q.v.),  which  with  silver  nitrate 
in  dilute  nitric  acid  solution  gives  diaquohexammine-/x-amino-ol-di- 
cobaltinitrate. 

When  solutions  of  octammine-fi-aminoperoxocobalticobalte  citrate 
are  heated  with  excess  of  ammonium  carbonate  instead  of  ammonium 
chloride,  and  the  cold  reaction  mixture  then  treated  with  hydrochloric 
acid, dark  olive-green  crystals  of  a  chloride  are  obtained,  which  is  isomeric 
with  the  .symmetrical  dichloro-chloride  just  described.  It  is  readily 
soluble  in  water,  however,  whereas  the  symmetrical  chloride  is  sparingly 

soluble.     It  contains  the  nucleus  Co<^p.  i!x*C!o,  since  liquid  ammonia 

transforms  it  again  into  the  octammine-/x-aminoperoxo-ol-cobalticobalte 
salt,  and  therefore  differs  from  the  symmetrical  chloride  only  in  the 
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position  of  the  ammonia  molecules.  It  is  a.s-dichlorohexammine- 
jx-aminoperoxocobalticohcdte  chloride,  YClg,  where 

On  heating  with  dilute  hydrochloric  acid,  it  is  decomposed,  with  the 
formation  of  chloropentamminecobalti-chloride.  The  bromide,  YBrg, 
is  obtained  by  saturating  a  solution  of  the  chloride  with  ammonium 
bromide  ;  small,  glistening,  dark  brown  needles. 

Ilexammine-fi-aceiato-diof-dicobalti  salts,  YX3,  where 

Me 

(H3N)3Co^OH^Co(NH3)3 

These  salts  are  derived  from  the  hexamminetrioldicobalti-salt?,  the 
preparation  and  constitution  of  which  have  been  previously  described 
(Abstr.,  1908,  ii,  43).  The  chloride,  YCl3,4H20,  is  prepared  by 
evaporating  a  concentrated  aqueous  solution  of  hexamminetrioldi- 
cobalti-chloride  on  the  water-bath  with  glacial  acetic  acid  ;  long,  red 
needles;  SHgO  are  lost  at  100—110°.  The  bromide,  YBr3,H20,  is 
prepared  in  a  similar  way  from  the  corresponding  triol  bromide ; 
violet-red  prisms,  which  become  anhydrous  at  110°.  It  dissolves  in 
saturated  hydrochloric  acid  at  0°,  and  the  blue  solution  then  deposits 
crystals  of  trichlorotriammine  cobalt,  (H3N)3CoCl3  (compare  Abstr.» 
1906,  ii,  760).  The  iodide,  Ylg.HoO,  and  the  thiocyanate,  Y(SCN')3,H20, 
are  precipitated  when  a  solution  of  the  bromide  is  saturated  with 
potassium  iodide  and  thiocyanate  respectively  ;  red  plates  and  slender^ 
red  crystals.  The  nitrate,  Y(N03)3,2HO,  is  prepared  from  the 
hexamminetriolnitrate  by  evaporation  with  glacial  acetic  acid ;  shining 
red,  monoclinic  prisms,  which  lose  IH2O  at  100 — 110°.  The  bromide 
dithionate,  YBr(S20Q),H20,  forms  as  a  red,  crystalline  precipitate  when 
sodium  dithionate  is  added  to  a  concentrated  solution  of  diacetato- 
diaquohexamminedicobalti-bromide. 

J)iacetatoaquohexamniine-ol-dicobalti-bromide, 

Me 

L(H3N)3^°<OH-^^^NH3)3  J^^' 
is  obtained  in  red  needles  when  a  saturated  solution  of  hexammine- 
triol-dicobalti-bromide  is  mixed  with  half  its  volume  of  glacial  acetic 
acid  and  the  solution  evaporated  to  half  its  original  volume  on  the 
water-bath.  It  is  very  unstable  in  aqueous  solution,  salts  of  the 
metals  always  giving  precipitates  of  the  hexammine-/x-acetato-diol- 
dicobalti-series. 

[With  Adolf  GrUn  and  Emil  Bindschkdleb]. — Hexammine-diol-fi- 

r  /OH  X 

nitrodicobalti-s&lts,  YX3,  where   Y=     (H3N)3Cos;  OH -7Co(NH3)3 

These  salts  are  formed  by  the  action  of  nitrous  acid  on  the 
hexamminetrioldicobalti-salts  in  acetic  acid-aqueous  solution.  They 
are  deep  orange  in  colour,  and  the  nitro-group  is  very  lirmly  combined. 


INORGANIC   CHEMISTRY.  ii.   869 

On  warming  with  hydrochloric  or  hydrobromic  acids,  an  ol-linking  is 
broken,  two  halogen  atoms  entering  into  the  complex  radicle. 

The  chloride,  YClg.HgO,  is  formed  from  the  hexamminetriol  chloride 
in  the  way  indicated,  and  precipitated  from  solution  by  the  addition 
of  concentrated  hydrochloric  acid  ;  felted,  orange-red  needles.  The 
bromide,  YBrgjHgO,  forms  orange-red,  felted  leaflets.  The  nitirite, 
Y(N03)3,H20,  is  precipitated  in  orange-red,  rhombic  plates  on  adding 
nitric  acid  to  a  solution  of  the  chloride.  Sodium  sulphate  precipitates 
the  sulphate,  Y^i^O^)^,  in  orange-red,  rhombic,  prismatic  crystals. 

[With  Emil  Bindschedler  and  £.  Welti]. — Dichlorohexammine- 
fjL-mtrool-dicobalti-sa.\ts,  YX.2,  where 

The  chloride,  Y  CI,  is  obtained  as  a  dark  violet,  crystalline  compound 
when  hexaramine-/x-nitro-diol-dicobalti-chloride  is  heated  on  the  water- 
bath  with  concentrated  hydrochloric  acid.  It  is  sparingly  soluble  in 
cold  water,  and  the  violet  solution  in  warm  water  changes  to  a  red 
colour,  from  which  the  original  hexammine-/i.-nitrodiol  chloride  is 
precipitated  by  hydrochloric  acid.  The  nitrate,  Y[^0^).^,  may  be 
obtained  from  the  chloride  either  by  the  action  of  concentrated 
nitric  acid  or  sodium  nitrate ;  dark  violet  crystals.  With  sodium 
sulphate,  the  sulphate,  YSO^jHgO,  is  produced,  and  with  sodium 
dithionate,  violet  crystals  of  the  dithionate,  YSgO^. 

[With       E.       Welti.] — Dibromohexammine-n-nitro-ol-dicobalti-sa.lt8f 

YXg,  where  ^  =    /tt -nj\  ^o<o^^  ^Co.-^^tt  \     >  are   obtained    from 

the  hexammine-/i,-nitrodiol  salts  in  a  similar  manner   to  the  dichloro- 
salts.     The  bromide,  YBrj,  is  a  greyish-black,   crystalline  powder,  as 
also  are  the  nitrate,  Y(N03)2,  ^^^  ^^^  dithionate,  YSgOg. 
Ilexammine-fi-ol-dinitrodicobalti-chloride, 

/OHx  -1 

(H3N)3Co<^^  NO,-^Co(NH3)3   CI3  +  pi^O, 
\N0,  '  J 

is  formed  from  dichlorohexammine-/Lt-nitro-ol-dicobalti-chloride  by  the 
action  of  nitrous  acid  in  acetic  acid  solution.  It  is  precipitated  from 
solution  in  reddish-orange  needles  by  the  addition  of  nitric  acid. 
Both  the  ol-  and  the  nitro-linkings  are  very  stable,  since  the  salt  can 
be  recrystallised  from  hydrochloric  acid. 

Uydroxoaquohexammine-iL-peroxo-ol-cobalticobalte   salts,    YXj,    where 

Y=  I  ,„  „  ^^^^ok^^^^'NTT  ^  ■  ^^^6^  melanochloride  is  prepared 
by  the  exposure  of  ammoniacal  cobalt  chloride  solutions  to  the  air  at  tem- 
peratures below  5°,  and  then  worked  up  with  silver  nitrate,  it  yields  a 
browni.sh- black  nitrate  in  addition  to  the  salt.«?  of  the  hexamraine- 
/A-aminoi>eroxo-ol-cobalticobalte  series.  From  this  brownish-black 
nitrate,  the  pure  sulphate,  Y(S0^)3,  may  be  obtained  by  a  complicated 
process ;  shining  brown  crystals.  On  heating  with  concentrated 
sulphuric  acid,  it  is  decomposed  with  evolution  of  oxygen  and  nitrogen, 
the  volumes  of  these  gases  obtained  showing  that  the  compound  con- 
tains  a  peroxo-group  and  tervalent  and  quadrivalent  cobalt.      The 
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double  salt  with  ammonium  sulphate,  Y(S04)2NH4,f3'20>  is  precipitated 
when  glacial  acetic  acid  is  added  to  a  solution  of  the  nitrate  saturated 
with  ammonium  sulphate  ;  black  crystals.  The  following  salts  are  pre- 
pared by  double  decomposition  of  the  sulphate  with  various  ammonium 
salts.  The  chloride,  YCI3,  brown  needles ;  bromide,  YBrg.HoO, 
greenish-brown  needles ;  nitrate,  Y(N03)3,  blackish-brown  leaflets. 
When  a  cold  solution  of  the  nitrate  in  water  containing  acetic  acid  is 
mixed  with  concentrated  hydrochloric  acid,  small,  greyish-black  crys- 
tals of   irichlorohydroxohexammine-fx-peroxocobalticobalte  chloride,  YCl, 

where    Y  =  I        HOCo-Oa'CoJ^^ 

I  (H3N)3  (^^3) 


are    obtained.      The    nitrate, 


Y  = 


YNO3,  is  obtained  from  the  chloride  by  precipitation  with  concen- 
trated nitric  acid.  By  the  action  of  liquid  ammonia  on  the  chloride, 
hexammine-  and  chloropentammine-cobalti-chloride  are  obtained, 
proving  that  the  two  cobalt  atoms  of  the  original  substance  cannot 
be  joined  by  a  ;u,-amino-linking,  since  such  a  linking  is  not  severed  by 
the  action  of  ammonia. 

When  hydroxoaquohexammine-/x,-peroxo-ol-cobalticobalte  sulphate 
is  reduced  with  acetic  acid  and  sodium  iodide,  and  the  liberated  iodine 
destroyed  with  sodium  thiosulphate,  pale  red  crystals  are  obtained, 
which  on  treatment  with  ammonium  bromide  give  bluish-red  plates  of 
hexammine-/i,-aeetato-diol-dicobalti-bromide  (q.v.).  The  arrangement 
of  the  ammonia  molecules  in  the  two  series  of  salts  is  thus  proved  to 
be  the  same. 

Hexamminehexolto'icobalti-aa,\ts,  YX3,  where 

/OHx      /OHv  n 

(H3N)3Co^OH  ;Co-v--  OH-^Co( ^^3)3    . 
\0H/        \0H/  J, 

In  the  preparation  of  hexamminetrioldicobalti-sulphate  from  chloro- 
diaquotriamminecobalti-sulphate  (A.bstr.,  1908,  ii,  43),  a  reddish-brown 
mother  liquor  is  obtained,  which,  when  strongly  cooled,  gives  a  green 
precipitate  on  the  addition  of  concentrated  hydrochloric  acid.  The 
green  precipitate  is  dissolved  in  water,  acidified  with  acetic  acid,  and 
precipitated  as  the  impure  sulphate  by  the  addition  of  sodium  sulphate. 
From  the  sulphate,  by  treatment  with  ammonium  chloride,  greenish- 
brown  crystals  of  pure  hexamminehexoltricobalti- chloride,  YClgjSHgO, 
can  be  obtained.  The  bromide,  YBrg,  is  obtained  from  the  chloride  by 
the  action  of  ammonium  bromide,  and  the  dithionate,  Y2(S,,0^)3,2H2(3, 
by  the  action  of  sodium  dithionate  ;  brown  crystals  in  both  cases. 
When  these  salts  are  decomposed  by  hydrochloric  acid,  the  products 

are  dichloroaquotriamminecobalt  chloride,  M-JlgCo/^^Ti  \     CI,  cobaltous 

chloride,  and  chlorine.  The  formation  of  triammine  salts  shows  that 
the  six  ammonia  molecules  are  divided  equally  between  two  cobalt 
atoms,  and  the  chlorine  is  a  result  of  the  reduction  of  the  third  cobalt 
atom  from  torvalent  to  bivalent  cobalt.  There  are  no  /x-amino-linkings, 
and  hence  the  constitution  given  above. 

When  solutions  of  hexamminehexoltricobalti-palts  are  precipitated 
with  concentrated  hydrochloric  acid  in  the  cold,  one  of  the  ol-liukings 
is  destroyed,  and  green   crystals  of   diaquohexamminepentollricobuUi- 
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-  ^       /0H\         /OH.  1 

chloride,     ,pr^ir^Co;   H.,0    :Co('OH^Co(NH3)3  ICI^,  are  obtained.  It 

^t's^-'s     \oH  /        --^OH/  J 

is   not   yet   certain   whether    all   the   chlorine    atoms    are    ionic   in 
character. 

For  other  complex  metal  ammonias,  see  Abstr.,  1907,  i,  482,  1012. 

T.  S.  P. 

Tungstic  Acid  Hydrosol.  Alfued  Lottermoser  (Verh.  Ges.  deut. 
Xaturforsch.  Airzte.,  1910,  II,  70 — 71). — "When  a  not  too  dilute  solu- 
tion of  hydrochloric  acid  is  added  to  a  concentrated  solution  of  sodium 
turjgstate,  a  voluminous,  gelatinous,  white  precipitate  is  formed. 
More  dilute  solutions  remain  clear  at  tirst,  and  afterwards  slowly 
deposit  the  white  precipitate  in  a  more  voluminous  form.  If  the  pre- 
cipitate formed  from  very  dilute  solutions  is  repeatedly  decanted  with 
distilled  water,  a  clear  hydrosol  may  be  obtained,  which,  however,  is 
unstable,  as  it  gradually  becomes  cloudy,  and  changes  to  a  hydrosol 
which  is  yellow  in  reflected  light.  When  more  concentrated  solutions 
are  used,  the  voluminous,  white  precipitate  gradually  decreases  in  bulk, 
at  the  same  time  turning  \ellow;  finally,  the  same  yellow  hydrosol  is 
obtained  as  previously.  If  this  yellow  hydrosol  is  shaken,  a  silky 
lustre  is  noticeable  in  reflected  light,  although  it  appeal's  clear  in 
transmitted  light ;  it  is  a  suspension  of  relatively  large  particles,  and 
gradually  clears  on  keeping. 

The  above  phenomena  illustrate  the  gradual  and  continuous  change 
from  a  solution,  or  molecular-disperse  system,  through  a  hydrosol, 
which  is  clear  in  both  transmitted  and  reflected  light,  to  a  jelly.  The 
jelly  is  not  stable,  however,  and  undergoes  an  irreversible  trans- 
formation into  a  suspension.  T.  S.  P. 

Mutual  Influence  of  Colloidal  Tungstic  and  Molybdic  Acids. 
LoTHAR  WoHLER  and  W.  Engels  {KoU.  Chevi.  Beilufte,  1910,  1, 
454 — 476). — Experiments  are  described  which  show  that  the  precipi- 
tation which  occurs  when  solutions  of  molybdates  are  acidified  is  due 
to  the  presence  of  tungstates.  The  readiness  with  which  precipitation 
takes  place  is  dependent  on  the  proportion  of  tungstic  acid  present, 
and  when  this  is  present  in  very  small  amount,  the  temperature  may 
be  raised  to  nearly  100°  before  a  precipitate  is  obtained.  The  precipi- 
tation is  primarily  due  to  the  tungstic  acid  in  the  solution,  and  when 
this  separates  out,  molybdic  acid  is  simultaneously  removed  from  the 
solution.  Experiments  have  been  made  to  determine  the  dependence 
of  the  composition  of  the  precipitate  on  that  of  the  solution.  It  is 
found  that  the  quantitative  extraction  of  tungstic  acid  in  presence  of 
large  quantities  of  molybdic  acid  can  be  effected  by  precipitation  with 
hydrogen  sulphide  in  tartaric  acid  solution. 

Dialysis  experiments  and  ultramicroscopic  observations  indicate  that 
molybdic  acid  can  be  obtained  in  colloidal  form,  and  that  colloidal 
molybdic  acid  is  present  in  solutions  of  the  molybdate-.  The  precipi- 
tation which  occurs  on  acidification  of  impure  molybdate  solutions  is 
due  to  the  mutual  influence  of  the  colloidal  forms  of  tungstic  and 
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■molybdic  acids.     'In  consequence  of  this  mutual  influence,  commercial 
tungstic  acid  always  contains  appreciable  quantities  of  molybdic  acid. 

H.  M.  D. 

Zirconium  Sulphates.  III.  The  4  :  3  Basic  Zirconium 
Sulphate  and  its  Hydrates.  Otto  Hausee  and  H.  Herzfeld 
{Zeitsch.  anorg.  Chem.,  1910,  67,  369— 375).— The  salt  4Zr02,3S03, 
containing  water  of  crystallisation  (Abstr.,  1905,  ii,  531),  is  so  well 
defined  as  to  be  suitable  for  atomic  weight  determinations.  Its  pro- 
perties have  therefore  been  further  studied.  The  ratio  ZrOg :  SOg  is 
Very  constant.  When  dried  over  dilute  sulphuric  acid,  D  1  -256,  the 
salt  contains  ISHgO.  It  forms  monoclinic,  microscopic  needles,  D  2*50, 
and  is  very  stable  towards  dilute  acids.  The  loss  of  water  when  dried 
over  sulphuric  acid  of  increasing  concentration  is  continuous  until  the 
hydrate  42r02,3S03,7H20  is  reached,  and  the  process  of  dehydration 
is  not  reversible.  Careful  heating  for  a  long  time  at  105 — 115°  yields 
a  salt  containing  SHgO,  and  the  anhydrous  salt,  D  4*1,  is  obtained  at 
300°.  The  pentahydrate  may  be  regarded  as  Zr^{80Q)^{0'H.)^Q,  and  as 
the  parent  substance  of  the  higher  hydrates.  An  attempt  to  replace 
the  hydroxyl  by  chlorine  gave  only  indefinite  products.         C.  H.  D. 

Compounds  of  Thorium  Chloride  with  Ammonia.  Edguard 
Chauvenet  {Compt.  rend.,  1910,  151,  387 — 389). — The  composition  of 
the  compounds  prepared  is  given  in  tabular  form,  together  with  their 
heat  of  dissolution  in  hydrochloric  acid,  the  approximate  temperature 
of  formation  and  decomposition,  and  in  each  case  the  heat  of  fixation  of 
INHg  on  the  preceding  member  of  the  series.  The  compounds 
mentioned  are  of  the  type  ThCl^.wNHg,  and  may  be  classified  into 
three  groups:  (l)n  =  4,  6,  7,  12,  and  18.  These  are  obtained  by  treating 
thorium  choloride  with  liquid  ammonia,  and  allowing  the  product  to 
remain  at  different  temperatures.  They  are  decomposed  by  water,  and 
in  a  vacuum  lose  ammonia,  forming  the  compound  ThCl^,4NH3.  (2) 
w  =  4,  6,  or  7.  The  members  of  this  group  are  prepared  by  leaving  the 
chloride  in  contact  with  gaseous  ammonia.  They  remain  unaltered 
when  placed  in  a  vacuum  or  treated  with  water.  (3)  n  =  6,  7,  12,  or  18. 
These  compounds  are  obtained  by  the  addition  of  liquid  ammonia  to 
members  of  the  second  group ;  the  first  two  terms  of  this  group  are 
identical  with  the  last  two  of  the  second. 

The  compound  ThCl4,4NH3  of  the  second  group,  is  the  only  one  in 
the  whole  series  stable  above  120°.  At  250 — 300°,  however,  this 
loses  hydrogen  chloride  and  forms  thorium  tetramide,  whilst  at  a  red 
heat  the  amide  Th(NH2)2  is  obtained.  W.  O.  \V. 

The  Equilibrium  Diagram  of  the  Gold-Magnesium  Alloys. 
G.  G.  Ukazoff  and  Rudolf  Vogel  [Zeitsch.  anorg.  Chem.,  1910,  67, 
442—447.  Compare  Vogel,  Abstr.,  1909,  ii,  896;  Urazoff,  this  vol., 
ii,  43). — The  differences  between  the  results  previously  obtained  by 
the  two  authors  are  discussed  and  explained.  The  existence  of  Urazoff 's 
compound,  AugMg^,  is  confirmed,  as  is  that  of  Vogel's  transformation 
to  AuMgg  and  AuNfgg  on  cooling  to  7 1 6°.     The  curve  representing  the 
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change  in  concentration  of  the  solid  solution  Au-AuMg  on  cooling  has 
the  form  given  it  by  Yogel ;  in  the  remaining  curves  Urazoff 's  data  are 
to  be  preferred.  C.  H.  D. 


Mineralogical    Chemistry. 


Ludwigite  from  Montana.  Waldemar  T.  Schaller  {Amer.  J. 
Sci.,  1910,  [iv],  30,  146 — 150). — Ludwigite,  a  mineral  hitherto  known 
only  from  Morawitza,  in  Hungary,  has  been  found  at  Philipsburg, 
Montana,  as  small  spherulites,  with  a  radiated  structure  and  a  dark 
green  or  nearly  black  colour,  in  metamorphosed  limestone  with  large 
bodies  of  magnetite.  Under  the  microscope  the  fibres  give  straight 
extinction  and  are  strongly  pleochroic  (sea-green  for  vibrations  parallel 
to  their  length,  and  chestnut-brown  perpendicular  to  this).  Embedded 
in  the  material  is  an  olivine  (perhaps  forsterite),  a  carbonate  (perhaps 
magnesite  or  chalybite),  and  a  colourless  fibrous  mineral.  The 
material  analysed  (anal.  I)  was,  therefore,  not  quite  pure ;  deducting 
forsterite,  etc.,  the  composition  is  as  given  under  II,  and  neglecting 
water  and  alumina,  the  formula  becomes  4(Fe,Mg)0,Fe203,B203. 

B4O.,.     MgO.     FeO.     FcjOs.     SiO^    A],©,.  (105=).  (>105°).  COa-  Total. 

I.     i:i-4S     3904      6-79     2973      8-85      TSl      097        0-90  0-36  100-93 

II.     16-94     33-78      7*27     3737       —        2-27      1-24        113  —  10000 

III. •  [17-02]  28-88     15-84     35-67       —         —        Q-ol        0-82  0-90  lOO'OO 

*  Also  insoluble,  0-36. 

A  new  analysis  of  the  Hungarian  ludwigite  is  given  under  III, 
agreeing  with  the  formula  previously  given  for  the  mineral,  namely, 
3MgO,FeO,Fe.,03,Br.203.  The  Montana  ludwigite  differs  from  this 
in  having  a  portion  of  the  ferrous  oxide  isomorphously  replaced  by 
magnesia.  L.  J.  S. 

The  Play  of  Colour  of  Alexandrite.  Otto  Hauser  {Zeitsch. 
angew.  Chem.,  1910,  23,  1464 — -1465). — Alexandrite,  a  variety  of 
chrysoberyl,  is  dark  green  in  daylight,  but  cherry-red  in  artificial 
light.  This  play  of  colour  is  independent  of  the  crystallographic  form 
of  alexandrite,  and  is  due  to  a  slight  admixture  of  chromic  oxide, 
which  is  present  partly  in  colloidal  solid  solution,  and  partly  as 
an  i.somorphou3  mixture. 

Solutions  of  chromium  sulphate  which  have  been  gently  boiled, 
of  chromium  thiocyanate,  and  alkaline  chromite  solutions  show  the 
eame  phenomenon,  being  green  in  daylight  and  red  in  artificial  light. 
Such  solutions  contain  chromium  oxide  partly  in  colloidal,  and  partly 
in  molecular  solution.  T.  8.  P. 

Effect  of  the  Presence  of  Alkalis  in  Beryl  on  its  Optical 
Characters.  William  E.  Ford  {Amer.  J.  Sci.,  1910,  [iv],  30, 
128 — 130). — The  following  analyses  are  of  pink  beryls  from  :  (I)  Mesa 
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Grande,     San    Diego     Co.,     California;    (II)    Pala,    San    Diego    Co. 
California  ;  (III)  Madagascar  : 


Igni- 

SiOo. 

AI2O.J.  MnO. 

GIO. 

CS2O. 

K2O. 

NaoO. 

LigO. 

tion. 

Total. 

I. 

64-98 

17-86       — 

13-42 

— 

0-18 

0"84 

0-46 

2-16 

99-90 

II. 

n.  d. 

n.  d.       — 

n.  d. 

0-57 

0-28 

1-59 

1-33 

n.  d. 

— 

II. 

6279 

17-73    trace 

11-43 

1-70 

— 

1-60 

1-68 

2-65 

99-58 

The  refractive  indices  of  this  material,  and  also  of  beryls  rich 
in  alkalis  from  Wiliimantic,  Connecticut,  and  from  Hebron,  Maine, 
analysed  by  Penfield  (1888)  and  by  Wells  (1892)  respectively  are  : 


Total 

Locality. 

(1). 

«. 

»  —  f. 

alkalis. 

Sp.  gr. 

Mesa  Grande.. , 

1  58157 

n.  d. 

— 

1-48 

2-714 

Wiliimantic  ... 

1-58455 

1-57835 

0-00620 

1-15 

2-73 

Pala    

1-59239 

1-58488 

0-00751 

3-77 

2-785 

Madagascar  . . . 

1  59500 

1-58691* 

0-00809  * 

4-98 

2-79 

Hebron  

1  •598-24 

1-59014 

0-00810 

6-33  t 

2-80 

*  Approximat 

e.    t  Namely 

,  CS2O,  3-60 

;  NagO,  1-13 

;  LigO,  1-60. 

It  is  thus  seen  that  -with  a  replacement  of  glucina  by  alkalis  there  is 
(with  the  increased  molecular  weight)  an  increase  in  the  values  of  the 
refractive  indices,  birefringence,  and  specific  gravity.  L.  J.  S. 

Chemical  and  Optical  Study  of  a  Labradorite.  William  E. 
Ford  and  W.  M.  Bradley  {Amer.  J.  Sci.,  1910,  [iv],  30,  151—153).— 
Perfectly  clear  and  almost  colourless  (the  larger  pieces  showing  a  faint 
tinge  of  yellow),  water-worn  pebbles  of  labradorite  from  the  Altai 
Mountains  in  Mexico  (close  to  the  New  Mexico  boundary)  gave  : 


SiOj. 

AlaOs. 

CaO. 

NagO. 

K2O. 

FeA- 

Ignition. 

Total. 

Sp.  gr. 

51-24 

30-84 

13-59 

3-76 

0-17 

0-73 

0  24 

100-57 

2-718 

This  corresponds  with  albite  :  anorthite=  1  : 1-918.  The  iron  is  due 
to  the  enclosure  of  minute  scales  of  hsematite  arranged  parallel  to  the 
cleavages ;  these^enclosures  produce  a  metallic  reflexion,  as  in  the  sun- 
stone  from  Norway.  The  angle  between  the  cleavages  is  ch  =  85°49'  ; 
the  cleavage  6(010)  is  imperfect  and  difficult  to  obtain.  The  angles  of 
optical  extinction  are  :  on  ft(OlO),  -24°37';  on  c(OOl),   -  12°13'. 

L.  J.  S. 

Axinite  from  California.  Waldemar  T.  Schaller  {Zeitsch. 
Kryst.  Min.,  1910,  48,  148 — 157). — Opaque,  smoke-grey  crystals 
of  axinite,  measuring  up  to  5  cm.  across,  are  found  loose  in  decomposed 
granite  at  Moosa  Canon,  near  Bonsall,  in  San  Diego  Co.  ;  the 
associated  minerals  are  quartz,  epidote,  and  laumontite.  Analysis  I 
agrees  with  the  formula  : 

8Si02,2Al203,2(Fe,Mn,Mg)0,4CaO,H20,B203. 
Several  analyses  previously  published  are  tabulated  and  found  to 
agree  closely  with  this  formula,  in  which  the  atomic  amount  of  calcium 
is  constant,  whilst  the  manganous  oxide  and  ferrous  oxide  replace 
each  other  isomorphously.  For  the  end  members  of  the  series,  the 
names  ferroaxinite,  AlaBHCagFeSi^Oj^,,  and  manganoaxinite, 
AlgBHCaj.MnSi^Oi^, 
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are   proposed.     It  is  pointed  out  that  the  sp.   gr.  (3  268    to    3-358) 
of  axinite  increases  progressively  with  the  percentage  of  manganese. 


SiO...    A1..0,. 

FcOj. 

FeO. 

MnO. 

MgO. 

CaO. 

HoO. 

B0O3. 

Total. 

L  42-61     17-43 

0-38 

7-53 

4-10 

0-44 

19-74 

l-'56 

6"04 

99-83 

IL  42-79     16-38 

— 

4-22 

8-76 

0-09 

19-21 

1-85 

[6-70] 

100-00 

Small,  transparent  crystals  of  axinite  from  the  Consumes  copper 
mine  in  Amador  Co.  are  associated  with  epidote  and  quartz.  Several 
new  crystal-forms  are  noted.  Analysis  II,  made  on  a  small  amount 
of  not  quite  pure  material,  also  agrees  with  the  above  formula. 

L.  J.  S. 


Physiological    Chemistry. 


Quantitative  Investigations  on  the  Absorption  of  Benzene 
from  the  Air  by  Men  and  Animals.  Karl  B.  Lehmann,  Karl 
GuNDERMANX,  Ottmar  Stuhk,  and  1\.  Kleiner  (Arch.  Hygiene,  1910, 
72,  307 — 326). — The  benzene  was  inhaled  mixed  with  air,  and  exhaled 
over  cooled  flasks  containing  liquid  paraffin.  The  latter  were  after- 
wards warmed  to  100°  in  a  current  of  air,  which  was  then  lead  through 
absorbers  containing  a  mixture  of  nitric  and  sulphuric  acids,  and  the 
benzene  thereby  converted  into  the  dinitro-derivative,  in  which  form 
it  was  weighed.  In  the  human  experiments,  about  80%  was  absorbed. 
Experiments  were  also  carried  out  with  rabbits  in  various  ways.  In 
the  majority,  the,  tracheotomised  animals  breathed  through  a  valve 
from  a  chamber  in  which  benzene  vapour  was  pressed  in  by  means  of  air, 
and  mixed  with  other  air  sucked  into  the  chamber  by  a  pump.  It  was 
also  expired  through  cooled  paraffin  absorption  flasks.  The  absorption 
in  the  first  half-hours  was  about  37 — 54*5%  of  the  benzene  inspired. 
There  is  in  most  animals  a  fall  in  the  percentage  absorbed  during  this 
period,  but  the  amount  taken  up  durihg  the  next  three  or  four  hours 
remains  constant  in  most  cases.  Individual  animals  showed,  however, 
considerable  variations,  just  as  Nencki  showed  that  there  are  con- 
siderable variations  in  the  amount  of  benzene  converted  into  phenol  in 
different  animals.  These,  perhaps,  bear  some  relationship  to  the 
benzene  absorbed  from  inspired  air.  S.  B.  S. 

Experiments  Made  on  Mont  Blanc,  in  1909,  on  Variations 
in  Qlycsemiaand  Heematic  Qlycolyfcis  at  a  Very  High  Altitude. 
Kaoul  Bayeux  (Compt.  rend.,  1910,  151,  449—451). — The  experiments 
were  carried  out  on  rabbits  at  Chamonix,  and  at  an  altitude  of  4350 
metres  on  Mont  Blanc,  under  a  pressure  of  450  mm.  In  each  animal 
blood  was  withdrawn  from  the  heart,  defibrinated,  and  the  sugar 
estimated  immediately  in  one  part,  and  in  the  other  after  glycolysis  had 
been  allowed  to  proceed  for  an  hour  at  39°.  The  conclusions  drawn 
are  that  the  amount  of  sugar  and  the  .speed  of  glycoly.sis  are  both 
diminished  at  high  altitudes,  but  that  the  variations  are  independent 
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of  alterations  in  the  animal   temperature.     Death  supervenes  when 
glycolysis  is  diminished  to  the  extent  of  60%.  W.  0.  W. 

Origin  and  Importance  of  the  Amylolytic  Blood  Ferment. 
KuKT  MoECKEL  and  Franz  Rost  {Zeitsch.  physiol.  Chem.,  1910,  67, 
433 — 485). — The  amount  of  amylase  in  the  blood  of  different  species  of 
animals  varies  considerably,  and  corresponds  with  the  digestive  power. 
The  amounts  present  in  the  urine  do  not  show  great  variations. 

The  amount  of  ferment  in  the  blood  may  be  increased  by  cold,  and 
tends  to  increase  under  the  influence  of  hunger.  Animal  diastase 
introduced  per  os,  per  rectum,  and  subcutaneously  does  not  increase 
the  blood  diastase. 

pilocarpin  causes  an  increase  both  of  amylase  and  of  maltase  in  the 
blood-serum.  Phloridzin  and  adrenaline  have  no  effect.  Strychnine 
poisoning  generally  results  in  an  increase  of  diastase  in  the  blood. 

Human  diabetes  is  usually  coincident  with  diminished  amounts  of 
diastase. 

The  diastase  is  partly  eliminated  in  the  urine,  and  a  part  becomes 
inactive  in  the  body.  Impermeability  of  the  kidneys  generally  gives 
rise  to  a  not  very  considerable  increase  of  diastase  in  the  body. 

N.  H.  J.  M. 

Question  as  to  the  Identity  of  Pepsin  and  Chymosin.  W. 
Sawitsch  {Zeitsch.  physiol.  Chem.,  1910,  68,  12 — 25.  Compare  Bang, 
Abstr.,  1900,  ii,  356;  Hammarsten,  ibid.,  1908,  i,  588).— In 
Hammarsten's  method  for  isolating  pepsin  from  chymosin.  the  latter  is 
not  destroyed,  but  the  properties  of  the  ferment  are  so  altered  that 
samples  usually  show  negative  coagulating  properties. 

Calves'  rennin  when  kept  in  a  thermostat  alters  in  properties  and 
then  resembles  Bang's  parachymosin. 

Although  ferment  solutions  from  different  kinds  of  animals  have 
different  properties,  it  does  not  follow  that  the  pepsins  of  different 
animals  are  not  identical.  The  differences  in  properties  are  mainly 
of  degree  of  resistance  or  reactivity,  and  it  is  shown  that  a  ferment 
solution  from  a  single  animal  can  also  vary  considerably  in  properties 
according  to  the  conditions  of  the  experiment,  and  the  non-reactivity 
of  the  solution  does  not  necessarily  mean  the  absence  of  the  ferment ; 
it  may  be  due  to  the  conversion  of  the  ferment  into  its  inactive  form. 
It  is  possible  that  the  difference  in  behaviour  of  different  solutions 
is  due  to  the  presence  of  compounds  of  pepsin  with  various  substances. 

J.  J.  S. 

Comparative  Investigations  on  the  Activities  of  Pepsin  and 
Chymosin  of  Dogs  and  Calves.  Olaf  Hammarsten  (Zeitsch. 
physiol.  Chem.,  1910,  68,  119 — 159). — Infusions  of  dogs'  and  calves' 
stomachs  have  been  examined,  and  it  i^  shown  that  the  peptic  and 
coagulating  effects  are  quite  different.  Both  extracts  were  made  to 
contain  0-2%  hydrochloric  acid.  Although  the  infusion  from  dogs 
contained  twice  as  much  pepsin  as  that  from  calves,  it  was  found  that 
at  dilutions  1/10 — 1/80  the  dogs'  extract  was  incapable  of_curdling 
•'s  milk,  whereas  extracts  of  the  same  concentration  from  calves 
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readily  produced  coagulation.  In  the  case  of  the  canine  extract,  the 
curdling  did  not  follow  the  ordinary  time  law.  The  difference  in 
behaviour  was  not  due  to  the  fact  that  the  extract  from  dogs  con- 
tained inhibiting  substances,  as  when  added  to  calves'  infusion  it 
produced  much  the  same  effects  as  diluting  the  latter  extract  with 
0'2%  hydrochloric  acid. 

An  increase  in  the  acidity  of  the  infusion  had  a  more  marked  effect 
on  the  dogs'  enzyme  than  on  the  calves,  and,  by  the  addition  of  acid,  it 
was  found  possible  to  obtain  solutions  of  the  two  infusions  with  equal 
curdling  powers,  but  the  peptonising  powers  of  two  such  extracts 
were  as  1  :  50  (calves  :  dogs). 

Calcium  chloride  also  had  a  greater  accelerating  influence  than  acid, 
and  in  this  case  also  the  effect  was  more  marked  in  the  case  of  the 
infusion  from  dogs'  stomachs,  but  it  was  not  found  possible  to  prepare 
solutions  of  the  two  infusions  identical  as  regards  both  peptonising 
and  curdling  properties. 

The  addition  of  either  acid  or  calcium  chloride  to  dogs'  infusion 
restores  the  ordinary  time  law. 

It  is  pointed  out  that  the  addition  of  calcium  chloride  to  milk,  as  in 
Migay  and  Sawitsch's  experiments  (this  vol.,  ii,  140),  increases  the 
acidity  of  the  milk  (compare  Dam,  Abstr.,  1909,  i,  278).  The  results 
obtained  support  the  view  that  peptonising  and  coagulating  effects  are 
due  to  enzymes  (dualistic  view). 

The  view  that  the  difference  is  entirely  due  to  the  fact  that  cow's 
milk  contains  substances  which  inhibit  the  action  of  dogs'  enzyme 
does  not  appear  tenable,  as  experiments  have  been  made  with  casein 
solutions  in  place  of  milk,  and  in  these  experiments  complete 
parallelism  between  the  two  effects  could  not  be  obtained.  Argu- 
ments against  the  view  that  the  infusions  themselves  contain 
substances  with  inhibiting  properties  are  also  brought  forward. 

J.  J.  S. 

Utilisation  in  the  Animal  Organism  of  Protein  Cleavage 
Products.  Emil  Abderiialden  and  Peter  Roxa  {Zeitsch.  physiol. 
Chevi.,  1910,  67,  405 — 411.  Compaie  Abderhalden  and  Prym, 
Abstr.,  1907,  ii,  897). — It  is  shown  that  the  preparations  employed  in 
experiments  with  protein  cleavage  products  contained  practically  only 
amino-acids.  By  the  combined  digestion  of  proteins,  especially  meat, 
with  pepsin  and  hydrochloric  acid,  trypsin,  and  erepsin,  complete 
hydrolysis  is  readily  obtained  in  three  or  four  weeks,  and  probably 
less.  N.  H.  J.  M. 

Digestion  of  Cellulose.  II.  The  Ingestion  of  Cellulose  by  the 
Dog.  Heinrich  von  Hoesslix  (Zeitsrh.  Biol.,  1910,  54,  395—398. 
Compare  this  vol.,  ii,  626). — The  author  criticises  the  technique  of 
I^ohrisch  and  Simon,  and,  quoting  his  own  and  Scheuvert's  experi- 
ments, considers  that  there  is  no  evidence  of  the  absorption  of  pure 
white  cabbage  cellulose  in  the  intestine  of  the  dog.  G.  S.  W. 

The  Mechanism  of  the  Influence  of  the  Hardness  of  Water 
on  Bodily  Development.  Rao.nar  Berg  {Biochem.  Zeitsch.,  1910, 
27,  204 — 222). — It  has  been  shown  previously  that  bodily  develop- 
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ment  is  impeded  by  a  want  of  calcium  salts,  and  the  same  cause  has  a 
deleterious  influence  on  the  excretions  and  secretions,  and  that  these 
factors  bear  accordingly  a  direct  relationship  to  the  hardness  of  water. 
The  author  has  carried  out  experiments  and  collected  statistics  to  find 
in  what  manner  the  hardness  of  water  acts.  He  finds  that  there  is 
no  direct  relationship  between  the  mineral  contents  of  vegetables 
and  the  hardness  of  water  in  the  neighbourhoods  in  which  they  are 
grown.  There  is,  however,  a  direct  relationship  between  the  contents 
of  cooked  vegetables  and  the  hardness  of  water  in  which  they  are 
cooked,  those  vegetables  which  are  cooked  in  hard  water  having  a 
greater  calcium  content  after  cooking  than  those  cooked  in  soft  water. 
These  results  were  derived  from  experiments  both  on  natural  water 
and  water  hardened  by  different  calcium  salts.  The  author  also  gives 
statistics  showing  generally  that  in  neighbourhoods  with  hard  water, 
the  children  are  suckled  by  their  mothers  for  longer  periods  than  in 
neighbourhoods  with  soft  water.  The  mineral  contents  of  milk  exerted 
no  influence  on  the  difference  of  digestibility  of  boiled  and  unboiled 
milk.  The  calcium  salts  of  digested  milk  are  soluble  both  in  acid  and 
alkaline  liquids,  and  dialysable.  The  calcium  that  is  rendered 
insoluble  by  rennet  is  apparently  not  present  as  inorganic  salt. 

S.  B.  S. 

The  Inhibition  by  Potassium  Cyanide  of  the  Deleterious 
Action  of  Salt  Solutions  on  the  Fertilised  Egg.  Jacques  Loeb 
(Biochem.  Zeitsch.,  1910,  27,  304 — 311). — It  has  been  shown  that  if 
the  fertilised  egg  of  sea-urchins  be  placed  in  solutions  of  the  chlorides 
of  the  alkali  metals  isotonic  with  sea-water,  and  be  then  returned 
to  sea-water,  they  undergo  cytolysis.  It  is  now  shown  that  this 
deleterious  action  can  be  inhibited  if  small  quantities  of  potassium 
cyanide  be  added  to  the  salt  solutions.  To  explain  the  result,  it  is 
assumed  that  the  hydrolytically  dissociated  part  of  the  salt  enters 
into  action  in  the  cell,  the  hydroxides  of  the  alkali  metals  forming 
salts  with  the  acid  constituents  of  the  cell,  which  undergo  oxidation. 
The  oxidation  products  act  cytolytically,  but  are  precipitated  by  the 
salts  of  dyad  metals.  Potassium  cyanide  acts  by  inhibiting  this 
oxidation.  S.  B.  S. 

Action  of  Some  Organic  Salts  of  the  Alkalis  on  Muscle, 
Blood  Corpuscles,  Protein,  and  Lecithin.  Rudolf  Hobek 
{Pfliigers  Archiv,  1910,  134,  311 — 336.  Compare  this  vol.,  ii, 
330,  and  Abstr.,  1909,  ii,  251). — Continuing  his  studies  on  the 
parallelism  between  the  physiological  and  the  physico-chemical 
properties  of  neutral  salt  solutions,  the  author  has  investigated  the 
action  of  solutions  of  the  alkali  salts  of  a  number  of  organic  acids  on 
the  resting  current  in  muscle,  the  dimii\ution  of  muscular  excitability, 
the  coagulation  of  protein  substances  by  heat,  the  precipitation  of 
proteins,  and  the  precipitation  of  lecithin.  He  finds  that  in  all  these 
actions  the  organic  cations  fall  into  approximately  the  same  series, 
namely,  tartrate,  sulphate  (formate,  acetate,  propionate,  butyrate, 
valerate),  chloride,  iodide.  The  effects  of  those  of  which  the  names 
are  enclosed  in  brackets  are  neaily  ecjual,     The  sodium  and  lithium 
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salts    of    salicylic    and    benzoic    acids    exhibit,    however,    no    such 
parallelism,  and  their  actions  are  not  reversible. 

The  hasmolytic  efEect  of  the  various  salts  is  the  same  for  blood 
corpuscles  of  different  animals,  and  runs  fairly  parallel  to  their  other 
actions  already  mentioned.  The  typical  hsemolytic  substances,  such 
as  saponin  and  solanin,  generate  in  muscle  an  irreversible  resting 
current  in  the  normal  direction,  and  diminish  to  a  corresponding 
degree  its  excitability.  B,.  V.  S. 

Extractives  of  Muscles.  XI.  Nitrogenous  Extractive 
Substances  of  Veal  and  Beef.  Wladislaw  Skwarzoff  {Zeitsch. 
physiol.  Chem.,  1910,  68,  26 — 39.  Compare  Krimberg,  Abstr.,  1908, 
ii,  609). — Aqueous  extracts  of  veal  yielded  carnosLne  (0*176),  methyl- 
guanidine  (0022),  and  carnitine  (0-019%).  N.  H.  J.  M. 

Occurrence  of  Choline  in  Testicles  of  Oxen.  G.  Totani 
{Zeitsch.  physiol.  Chem.,  1910,  68,  86 — 87). — ^The  author  finds  that 
choline  is  a  normal  constituent  of  oxen  testicles  (compare  Dixon, 
Abstr.,  1901,  ii,  259).  J.  J.  S. 

The  Bile  of  Polar  Animals.  IV.  The  Bile  of  Seals.  Olaf 
Hammarsten  {Zeitsch.  physiol.  Chem.,  1910,  68,  109 — 118.  Compare 
Abstr.,  1909,  ii,  819). — The  bile  of  the  following  species  has  been 
examined :  Phoca  harhata,  P.  groenlandica,  P.  foetida,  Cystophora 
cristata.  In  each  case  the  bile  contained  much  taurocholate  and  but 
little  glycocholate,  and  hence  the  aqueous  solutions  were  not  pre- 
cipitated by  lead  acetate,  copper  sulphate,  alum,  calcium  chloride, 
or  barium  chloride.  Ferric  chloride  gave  precipitates  containing 
appreciable  amounts  of  colouring  matter  together  with  tannic  acids. 
Most  of  the  biles  contained  only  small  amounts  of  phosphatides.  The 
numbers  varied  from  traces  in  the  case  of  P.  harhata  to  14%  in  the 
case  of  Cystophora  cristata. 

Bilirubin  and  urobilin  could  not  be  detected  in  the  bile  of  C.  eristata, 
and  urobilin  was  absent  from  ||the  gall  of  P.  groeTilandica,  but  was 
present  in  appreciable  quantity  in  that  of  P.  harhata. 

A  glycocholic  acid,  not  identical  with  the  ordinary  acid,  small 
amounts  of  a-phocaetaurocholic  acid,  appreciable  amounts  of  /8-phocae- 
taurocholic  acid,  and  an  acid,  probably  taurocholeic  aciil,  were  isolated 
from  the  bile  of  P.  harhata.  Of  the  bile  acids  present  in  P.  groen- 
landica, 4452%  consisted  of  a-phocaetaurocholic  acid  ;  appreciable 
amounts  of  the  /8-acid  were  also  found. 

Taurocholic  acid  and  the  a-  and  )8-phocaetaurocholic  acids  were  also 
detected  in  the  gall  of  P.  foetida. 

Cygtaphora  cristata  gave  a  glycocholic  acid,  probably  glycocholeic 
acid,  small  amounts  of  a-  and  /8-phocoetaurocholic  acids,  and  much 
taurocholic  acid.  J.  J,  S. 

The  Neutral  Sulphur  of  Urine  and  its  Relationship  to 
the  Diazo-reaction  and  the  Ehmination  of  Proteic  Acids. 
MoRiz  Weiss  {Biochem.  Zeitsch.,  1910,  27,  175— 203).— The  diazo- 
reaction  of   Ehrlich  is  according  to   more   recent   researches  due   to 


ii.    880  ABSTRACTS   OF   CHEMICAL   PAPERS. 

the  hydroxyproteic  acids  which  contain  sulphur.  The  author  has 
accordingly  investigated  the  quantitative  relationship  between  the 
neutral  sulphur  and  the  diazo-reaction,  and  also  the  amount  of 
hydroxyproteic  acid  excreted.  He  gives  a  summary  of  the  results  of 
other  observers  on  the  elimination  of  neutral  sulphur,  and  also  his  own 
determinations.  He  concludes  therefrom  that  the  groups  yielding 
neutral  sulphur  are  derived  partly  from  the  ingested  food  and  partly 
from  the  proteins  of  the  oi'ganism  (exogenous  and  endogenous  portions). 
The  latter  yield  larger  quantities  of  neutral  sulphur,  and  the  latter  is 
increased  under  conditions,  such  as  the  influence  of  toxic  substances, 
which  cause  a  break  down  of  the  body  proteins.  In  tuberculosis  of  the 
lungs,  the  neutral  sulphur  excreted  increases  both  absolutely  and 
relatively,  and  there  is  also  a  corresponding  increase  in  the  Ehrlich 
diazo-reaction.  In  cai*cinoma,  the  largest  quantities  of  neutral  sulphur 
were  found.  It  appears,  therefore,  as  if  the  neutral  sulphur  may  be 
regarded  as  a  measure  of  the  amount  of  hydroxyproteic  acids  excreted. 

S.  B.  S. 

The  Excretion  of  Ethereal  Sulphates  and  Glycuronic  Acids 
after  Administration  of  Aromatic  Compounds.  Felix  Stern 
(Zeitsch.  physiol.  CJiem.,  1910,  68,  52 — 68). — Experiments  have  shown 
that  after  the 'administration  of  aromatic  substances  there  is  a  con- 
siderable increase  in  the  amounts  of  glycuronic  acid  excreted,  even 
when  the  preformed  sulphuric  acid  is  not  completely  exhausted.  The 
increase  in  the  ethereal  sulphates  takes  place  more  promptly  than  an 
increase  in  the  glycuronic  acid,  especially  when  indole  and  cresol  are 
used. 

The  amount  of  ethereal  sulphates  gives  a  sure  measure  for  the 
excretion  of  aromatic  compounds  when  only  small  amounts  are  present. 
With  large  quantities  of  aromatic  substances,  account  must  be  taken 
of  both  ethereal  sulphates  and  glycuronic  acid  (compare  P.  Mayer, 
Abstr.,  1902,  ii,  520,  616).  J.  J.  S. 

Behaviour  of  Benzoic  Acid  in  the  Organism  of  Fowls  in 
Presence  of  Glycine.  J.  Yoshikawa  {Zeitsch.  jyhysiol.  Chem.,  1910, 
68,  79 — 82). — The  organism  of  fowls  is  not  able  to  effect  the  synthesis 
of  hippuric  acid  from  benzoic  acid  and  glycine  fed  simultaneously. 

N.  H.  J.  M. 

Behaviour  of  Phenylacetic  Acid  in  Fowls.  G.  Totani 
{Zeitsch.  physiol.  Chem.,  1910,  68,  75 — 78). — When  consumed  by 
fowls,  phenylacetic  acid  combines  with  ornithine  with  the  production 
of  phenylaceto-ornithuric  acid,  which  probably  has  the  constitution 
CH2Ph-CO-NH-[CH2]3-CH(NH-CO-CH2Ph)-C02H.        N.  H.  J.  M. 

Physiological  Degradation  of  Acids  and  the  Synthesis  of  an 
Amino-acid  in  Animals.  Fkanz  Knoop  {Zeitsch.  physiol.  Cliem., 
1910,  67,  489 — 502) — a-Amino-acids,  after  parting  with  the  amino- 
and  carboxyl  groups,  are  broken  down  in  a  manner  similar  to  the 
next  lower  fatty  acids.  They  may  be  acetylated  in  the  bodies  of 
animals. 
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a-Ketonic  acids  may  take  up  nitrogen  in  organic  combination  in 
the  bodies  of  animals  with  production  of  optically  active  a-amino- 
acids.     a-Hydroxy-acids  may  also  be  converted  into  a-amino-acids. 

N.  H.  J.  M. 

Physiological  Actions  of  an  Ergot  Base  and  of /S-Iminazolyl- 
ethylamine  [/3-Amino-4-ethylglyoxaline].  D.  Ackeemanx  and 
Friedeich  Kutscher  {Zeitsch.  Biol.,  1910,  54,  387 — 394). — A  physio- 
logical comparison  is  made  of  ^-amino-4-ethylglyoxaline  and  a  base  from 
ergot  which  exerts  a  specific  action  on  the  cat's  uterus.  The  conclusion 
is  drawn  that  they  are  not  identical  (compare,  however,  Barger  and 
Dale,  this  vol.,  ii,  736).  G.  S.  W. 

Inurement  to  Adrenaline.  Leo  Pollak  {Zeitsch.  physiol.  Chem., 
1910,  68,  69 — 74). — Experiments  with  rabbits  showed  that  injection 
of  r-adrenaline  during  a  prolonged  preliminary  period  had  as  little 
protective  action  on  the  effect  of  ^adrenaline  as  the  employment  of 
/-adrenaline  itself.  N.  H.  J.  M. 

Behaviour  of  Pyridine  in  the  Organisms  of  Goats  and  Pigs. 
G.  ToTAXi  and  Z.  Hoshiai  {Zeitsch.  physiol.  Chem.,  1910,  68,  83—84). 
— Experiments  in  which  two  goats  and  a  pig,  fed  on  an  exclusively 
vegetable  diet,  received  different  amounts  of  pyridine,  injected  sub- 
cutaneously,  showed  that  methylpyridine  is  produced  and  is  eliminated 
in  the  urine.  N.  H.  J.  M. 

[Physiological]  Action  of  Cholin.  Franz  Muller  {PJluger's 
Archiv,  1910,  134,  289—310.  Compare  Abderhalden  and  Muller, 
this  vol.,  ii,  725). — The  fall  of  blood-pressure  produced  by  choline 
is  partly  due  to  its  action  on  the  heart  and  partly  to  dilatation  of 
the  blood  vessels.  Choline  also  produces  vasoconstriction,  however, 
and  this  alone  is  observed  on  transfusion  of  the  vascular  system 
subsequently  to  the  action  of  atropine.  Choline  acts  on  intestinal 
muscle  both  when  the  plexus  has  been  removed  and  when  it  has  not. 
Experiments  with  isolated  muscle  from  the  intestine,  uterus,  and  iris 
show  a  great  analogy  to  the  action  of  physostigmine.  The  occurrence 
of  a  rise  of  pressure  after  atropine  plus  choline  is  probably  due  to 
paralysis  of  the  dilatatory  elements  of  the  walls  of  the  vessels  by  the 
atropine.  R.  V.  S. 

The  Influence  of  Quinine  on  Experimental  Trypanosome 
Infection.  Julius  MoROENROTn  and  L.  Halbeestaedter  (iS'i<c«7i^»6*r. 
A'.  Akad.  Berlin,  1910,  732—748). — The  propy lactic  action  of  quinine 
and  various  quinine  derivatives,  such  as  cinchonine,  euquinine,  hydro- 
chloroquinine,  and  hydrochlorowoquinine  was  investigated.  Under 
certain  conditions  a  marked  propylactic  action  could  1)6  ascertained, 
and  was  manifested  by  the  longer  duration  of  the  life  of  mice  after 
infection  with  trypanosome  strains.  After  peritoneal  injection,  even 
when  the  dose  of  alkaloid  was  almost  toxic  to  the  animal,  no  protection 
was  obtained.  After  subcutaneous  injection,  the  protection  was  more 
marked,  and  it  was  more  marked  still  when  the  drug  was  taken  per  om. 
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The  authors  discuss  the  theory  of  these  results,  and  regard  the  total 
action  of  the  drug  on  the  host  ("organoergy  ")  as  the  product  of  two 
factors,  "  organotropy  "    x   sensitiveness. 

In  a  similar  way  the  action  on  the  parasite  ("  parasitergy  ")  is  also 
a  product  of  the  factors,  "  parasitotropy "  x  sensitiveness.  When 
"organoergy  "  is  greater  than  "parasitergy"  the  drug  will  injure  the 
host  without  killing  the  parasite.  In  the  reverse  case,  the  drug  can 
exert  action  on  the  parasite.  S.  B.  S. 

Negative  Ferric  Hydroxide.  III.  Arsenic  and  Iron. 
Hermann  W.  Fischer  and  Erich  Kuznitzsky  (Biochem.  Zeitsch.,  1910, 
27,  311 — 325.  Compare  this  vol.,  ii,  856).- — Numerous  experiments 
on  animals,  carried  out  chiefly  with  rabbits,  were  undertaken  with  a 
view  to  determine  the  action  of  colloidal  ferric  hydroxide  as  an  antidote 
to  arsenic  poisoning.  The  positive  ferric  hydroxide  had  a  slight  anti- 
dotal action,  and  the  negative  colloid  a  somewhat  stronger  action.  The 
conclusion  was  !"drawu,  however,  Jthat  a  satisfactory  antidote  in  the 
form  of  a  colloidal  ferric  hydroxide  could  not  be  obtained.     S.  B.  S. 
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Abiotic  Action  of  Ultra-violet  Rays  of  Chemical  Origin. 
Eugene  Tassilly  and  R.  Cambier  {Compt.rend.,  1910,  151,  342 — 344). 
— The  flame  of  carbon  disulphide  burning  in  nitric  oxide  is  shown  to 
have  a  feeble  sterilising  action  on  water  containing  bacteria  exposed 
to  its  light.  Such  a  flame  shows  bands  in  the  region 
A  3400 — 4900  Angstrom  units,  and  it  is  to  the  rays  of  this  part 
of  the  spectrum  that  the  flame  appears  to  owe  its  abiotic  properties 
(compare  Cernovodeanu  and  Henri,  this  vol.,  ii,  332).  W.  O.  W. 

Theory  of  Disinfection.  Reginald  0.  Herzog  and  R.  Betzel 
{Zeitsch.  jjhyaiol.  Cliem.,  1910,  67,  309 — 313). — Silver  nitrate  is  taken  up 
by  yeast  as  in  a  process  of  adsorption,  and  chloroform  behaves  similarly. 
In  the  case  of  formaldehyde,  a  constant  amount  is  fixed  by  the  yeast 
independently  of  the  concentration.  Phenol  is  not  taken  up  by 
yeast.  N.  H.  J.  M. 

Bactericide  Value  of  Thymol.  Ernst  Willy  Schmidt  {Zeitsch. 
physiol.  Chem.,  1910,  67,  412 — 432). — The  action  of  thymol  is  very 
uncertain,  and  its  employment  in  digestion  experiments,  especially  those 
of  long  duration,  with  alkaline  reaction  should  be  discontinued. 
When  animal  and  vegetable  proteins  are  subjected  to  the  action  of  a 
tryptic  ferment  in  presence  of  thymol,  misleading  results  may  be 
obtained,  owing  to  the  bacteria  attacking  both  the  ferment  and  the 
protein.  N.  H.  J.  M. 
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Action  of  Anodic  and  Cathodic  Liquids  on  Germination 
Henri  Micheels  {Bull.  Acad.  roy.  Bdg.,  1910,  391 — 403.  Compare 
this  vol.,  ii,  232). — It  has  been  shown  previously  {loc.  ci<.)  that  if  wheat 
is  allowed  to  germinate  in  contact  with  a  ^VlOO-solution  of  potassium 
chloride,  through  which  an  electric  current  is  passed,  the  grain  in  the 
"anodic  liquor"  (that  is,  in  that  part  of  the  solution  near  the  anode) 
germinates  less  freely  than  that  in  contact  with  the  "  cathodic  liquor," 
and  the  same  difference  is  observed  if  wheat  is  allowed  to  germinate 
separately  in  such  liquors,  the  electrodes  having  been  removed,  whence 
it  is  concluded  that  the  effect  of  such  liquors  on  germination  is  not 
due  to  electric  charges  on  the  ions,  but  to  changes  induced  in  the 
liquors  by  the  passage  of  the  current.  In  the  present  investigation  an 
attempt  is  made  to  ascertain  the  nature  of  these  changes,  and  the 
reasons  for  their  influence  on  the  germination  of  wheat.  The  initial  salt 
solutions  were  centinormal  in  all  cases.  Filtration  of  the  liquors  has 
little  influence.  With  sodium  chloride  or  nitrate,  cathodic  liquor  is 
more  favourable  to  germination  than  anodic  liquor,  a  mixture  of  the 
the  two  is  intermediate,  and  an  unelectrolysed  solution  is  better  than 
any  of  the  other  three.  The  same  is  true  of  potassium  nitrate  or 
chloride,  except  that  in  the  former  case  the  cathodic  liquor  is  more 
favourable  than  the  unelectrolysed  solution  as  regards  leaf  formation. 
For  mixtures  cf  potassium  and  sodium  chloride,  the  unelectrolysed 
solution  is  better  than  the  cathodic  liquor.  Using  Liege  water,  or 
water  distilled  in  glass  vessels,  the  cathodic  liquor  is  more  favourable 
than  the  anodic  liquor,  although  for  the  distilled  water  the  difference  is 
slight. 

It  is  unlikely  that  these  results  can  be  explained  by  Aso's  work 
(this  vol.,  ii,  439),  although  they  may  be  accounted  for  by  de  Heen's 
suggestion,  that  the  cathodic  liquor  contains  ionic  chains  broken  at 
negative  points,  since  such  chains  may  be  more  favourable  to  the 
germination  of  wheat  than  the  ionic  chains  with  positive  ends, 
present  in  anodic  liquors.  Moulds  (3ftccor,  spp.)  always  develop  freely 
in  the  anodic  liquors,  whence  it  seems  likely  that  the  protoplasm  of 
Mticor  is  different  from  that  of  the  higher  plants.  T.  A.  H. 

Origin  of  Osmotic  Effects.  III.  The  Function  of  Hormones 
in  Stimulating  Bnzymic  Change  in  Relation  to  Narcosis  and 
the  Phenomena  of  Degenerative  and  Regenerative  Change 
in  Living  Structures.  Henry  E.  Armstrong  and  E.  Fhankland 
Armstrong  (Proc.  Roy.  Soc.,  1910,  82,  Ii,  588—602.  Compare  Abstr., 
1909,  ii,  387  ;  this  vol.,  ii,  668  ;  also  Guignard,  Abstr.,  1909,  ii,  823  ; 
Mirande,  Abstr.,  1909,  ii,  824). — When  a  leaf  of  cherry-laurel  is 
exposed  to  the  vapour  of  an  anaesthetic,  hydrogen  cyanide  is  liberated  ; 
this  is  easily  detected  by  means  of  Guignard's  sodium  picrate  paper, 
and  affords  a  delicate  indication  of  the  occurrence  of  enzymic  change  in 
the  leaf.  Not  only  the  common  anesthetics,  but  most  organic  vapours, 
act  as  excitants,  for  example,  toluene,  benzene,  naphthalene,  carbon 
disulphide,  volatile  alcohols,  and  esters  of  acids  of  the  acetic  series, 
etc.  Ammonia  is  very  active,  and  carbon  dioxide,  benzaldehyde,  and 
hydrogen  cyanide  also  promote  the  change.  Weak  solutions  of  mineral 
acids,  alkalis,  and  most  salts  are  inactive,   but  the  simpler  organic 
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acids,  mercuric  chloride,  cadmium  iodide,  and  sodium  and  potassium 
fluorides  all  pass  into  the  leaf  from  solutions.  The  behaviour  of  the 
laurel  leaf  resembles  very  closely  that  of  the  barley  grain  (compare 
A.  J.  Brown,  Abstr.,  1909,  ii,  386).  It  is  proposed  to  divide  sub- 
stances other  than  colloids  into  two  sub-classes,  according  as  they  will 
or  will  not  pass  through  differential  septa,  such  as  occur  in  the  barley 
grain  and  the  laurel  leaf.  The  term  "  hormone,"  introduced  by 
Starling,  is  applied  to  the  former  sub-class. 

Experiments  show  that  water  actually  passes  into  the  leaf  together 
with  the  hormone,  and  that  not  only  is  hydrogen  cyanide  liberated 
and  water  absorbed,  but  that  the  amount  of  reducing  sugar  in  the 
leaf  is  greatly  increased. 

The  hypothesis  is  advanced  that  when  introduced  into  the  living 
cell,  substances  generally  which  are  not  attractive  to  water  exercise 
stimulative  effects  that  are  primarily  mechanical,  molecules  of  the 
hormone  being  interposed  between  the  molecules  in  the  cell  by  the 
change  in  the  osmotic  state  and  the  activity  of  the  medium  raised,  so 
that  an  influx  of  water  from  other  regions  takes  place.  Possibly  the 
mere  dilution  thus  effected  is  determinative  of  change  ;  contact  being 
established  between  hydrolyte  and  hydrolyst,  degenerative  changes  are 
set  up  which  tend  to  increase  in  intensity  as  the  products  of  change 
(hydrogen  cyanide  and  benzaldehyde)  in  turn  exercise  a  similar  stimu- 
lative influence  ;  gradually  enzymes  are  set  free  which  can  attack  the 
various  hydrolytes  stored  in  the  cell. 

From  this  point  of  view,  the  phenomena  of  change  in  living  struc- 
tures, especially  muscle  and  nerve,  are  considered,  also  the  phenomena 
of  narcosis,  the  regulation  of  respiration,  and  the  physiological  effect  of 
alcohol  and  of  drugs  generally.  The  hypothesis  also  affords  an 
explanation  of  a  number  of  more  recent  observations  on  plant 
metabolism.  E.  F.  A. 

The  Presence  of  Free  Hydrogen  Cyanide  in  Plants. 
Giro  Ravenna  and  Mario  Tonegutti  {Atti  R.  Accad.  Lincei,  1910,  [v], 
19,  ii,  19 — 25). — Free  hydrogen  cyanide  does  not  appear  to  be  present  in 
the  leaves  of  the  cherry-laurel,  or  occurs  in  them  only  in  traces. 
This  result  is  obtained  when  the  leaves  are  immersed  one  by  one  in 
boiling  water,  so  that  the  enzymes  are  destroyed  instantaneously. 
When  the  destruction  of  the  enzymes  is  less  rapid,  free  hydrogen  cyanide 
produced  by  their  activity  may  be  found,  as,  for  instance,  when  a 
mass  of  leaves  is  placed  in  boiling  water,  the  temperature  of  which 
is  thereby  reduced  for  a  short  time.  That  the  acid  may  be  formed 
in  such  a  way  is  shown  by  the  fact  that  mixtures  of  amygdalin  and 
emulsin  wrapped  in  paper  yield  it  under  these  conditions.  The  loaves 
lose  hydrogen  cyanide  to  a  much  greater  extent  when  dried  slowly  at 
the  ordinary  temperature  than  when  the  desiccation  is  carried  out  at 
130°  (compare  Couperot,  Abstr.,  1909,  ii,  257),  but  no  hydrogen  cyanide 
is  evolved  during  the  process.  R.  V.  S. 

Action  of  Vapours  on  Green  Plants.  Marcel  Mirande 
{Ccmipt.  rend.,  1910,  151,  481—483.  Compare  Abstr.,  1909,  ii,  823; 
Mirande,  ihid.,  ii,  824;  Meckel,  this  vol.,  ii,  63). — A  large  number  of 
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substances  are  mentioned  as  producing  blackening  in  the  leaves  of  the 
cherry-laurel  when  the  plant  is  submitted  to  the  action  of  the  vapours. 
In  some  cases  liberation  of  hydrogen  cyanide  also  occurs,  whilst  in 
others  this  is  set  free  without  blackening  taking  place.  The  com- 
pounds employed  in  the  experiments  included  hydrocarbons  and  their 
halogen  derivatives,  alcohols,  phenols,  acids,  ethers,  esters,  aldehydes, 
ketones,  amides,  amines,  and  nitriles.  W.  O.  W. 

The  Betaines  Present  in  Plants  and  Stachydrine.  R. 
Engeland  {Zeitsch.  physiol  Chem.,  1910,  67,  403— 404).— Polemical 
(compare  Schulze  and  Trier,  this  vol.,  ii,  743).  The  author  claims 
priority  in  establishing  the  constitution  of  stachydrine,  and  also  as 
regards  the  suggestion  of  the  origin  of  betaines  in  vegetable  tissues. 

J.  J.  S. 

Synthetic  Production  of  Asparagine  in  Plants.  Dmitri  Priani- 
SCHNIKOFF  and  J.  ScHULOFF  (Bev.  Deut.  hot.  Ges.,  1910,28,  253 — 264). 
— Pea  seedlings  supplied  for  thirteen  days  with  ammonium  chloride 
failed  to  produce  asparagine,  and  the  total  nitrogen  was  not  increased 
as  compared  with  similar  seedlings  kept  in  water  alone.  Barley,  on  the 
other  hand,  showed  a  marked  increase  in  total  nitrogen,  and  produced 
a  considerable  amount  of  asparagine  without  reducing  the  amount  of 
protein  nitrogen. 

When,  however,  calcium  carbonate  wasadded in  addition  toammonium 
chloride,  peas  were  able  to  take  up  nitrogen  and  to  produce  aspara- 
gine, and  still  better  results  were  obtained  when  calcium  sulphate 
was  employed  instead  of  carbonate.  In  the  second  experiment,  the 
peas  produced  a  small  amount  of  asparagine  from  ammonium  chloride 
alone,  a  result  which  is  attributed  to  the  somewhat  higher  temperature 
as  compared  with  the  earlier  experiment. 

If  it  should  be  shown  that  all  the  ammonia  assimilated  is  converted 
into  asparagine,  it  would  follow  that  the  latter  is  produced  from  malic 
(or  fumaric)  acid,  and  not  from  aspartic  acid  and  ammonia. 

N.  H.  J.  M. 

Enzyme  Hydrolysing  Aesculin  and  a  Fat  Splitting  Enzyme 
in  Aesculua  hippocastanum.  Wilhelm  Sigmund  {Monatsh., 
1910,  31,  657 — 670). — Aesculin  is  hydrolysed  to  dextrose  and 
aesculetin  by  an  enzyme,  aesculase,  present  in  the  bark,  seed  coats,  and 
cotyledons  of  the  horse  chestnut  {Aesculus  hippocastayium),  but  not 
in  the  buds  or  leaves.  Aescula.se  is  without  action  on  amygdalin. 
The  cotyledons  also  contain  a  fat-splitting  enzvme  hydrolysing  olive 
oil.  '  E.  F.  A. 

Constituents  of  Asparagus.  J.  Louis  Wichers  and  Bernard 
ToLLENs  {J.  Landw.,  1910,  58,  101— 112).— The  results  of  analyses  of 
asparagus  roots  in  April  and  July  showed  that  both  the  main  and  the 
side  roots  contained  considerably  more  sugar,  and  readily  hydrolysed 
hemicelluloae  at  the  earlier  than  at  the  later  period  of  growth.  The 
main  root  contained  more  cellulo.se  and  furfuroids  than  the  side  roots 
and  both  containod  more  in  July  than  in  April.     The  percentage  of 
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total  nitrogen  was  considerably  higher  in  the  side  roots  than  in  the 
main  roots,  and  increased  from  April  to  July  in  the  former,  remaining 
almost  the  same  in  the  latter. 

The  main  roots  contained  more  ash  and  mere  potash  in  April  than 
the  side  roots,  whilst  in  July  the  side  roots  contained  more  potash  and 
about  the  same  amount  of  total  ash  as  the  main  roots.  The  amount 
of  phosphoric  acid  was  considerably  higher  in  the  side  roots  than  in 
tho  main  roots,  especially  in  July. 

The  results  indicate  that  the  organic  constituents  of  asparagus  cut 
from  April  to  July  are  derived  from  the  reserve  substances  of  the 
roots,  especially  the  thin  side  roots.  N.  H.  J.  M. 

Carbohydrates  of  Asparagus.  J.  Louis  Wichebs  and  Bernard 
ToLLENs  {J.  Landw.,  1910,  58,  113 — 116). — The  expressed  juice  of 
asparagus  was  found  to  contain  only  reducing  sugars  (dextrose, 
0"89% ;  Isevulose,  l-55%),  and  no  polysaccharides.  Mannitol  is 
probably  present. 

The  roots  contain  dextrose  and  Isevulose,  and  probably  sucrose. 
Galactose  was  not  found.  N.  H.  J.  M. 

Presence  of  Stachyose  (Manneotetrose)  and  of  a  Glucoside 
Hydrolyeed  by  Emulsin  in  the  Roots  of  Bremostachys 
laciniata.  Joseph  Khouki  [J.  Plmrm.  Chim.,  1910,  [vii],  2,  211 — 213). 
— In  a  previous  paper  (this  vol.,  ii,  151),  the  presence  of  a  glucoside 
hydrolysed  by  emulsin  in  the  leaves  and  twigs  of  this  plant  was 
announced.  It  is  now  shown  that  the  roots  also  contain  a  glucoside  of 
this  type,  and,  in  addition,  stachyose,  which  was  isolated  in  a  pure 
state  by  Piault's  method  (Abstr.,  1909,  ii,  338).  T.  A.  H. 

Chemistry  of  the  Higher  Fungi.  V.  Maize  Blight  (Ustilago 
Maydis  Tulasne).  Julius  Zellner  (Monatsh.,  1910,  31,  617 — 634. 
Compare  Abstr.,  1909,  ii,  922). — The  following  substances  were  found 
to  be  present  in  ripe  spores  (collected  in  September)  freed  by  sifting 
from  the  degenerated  tissues :  Ergosterol-like  substances,  oleic  acid, 
solid  and  volatile  fatty  acids,  lecithin,  glycerol,  resins  (soluble  and 
insoluble  in  light  petroleum),  sclerotic  acid,  phlobaphen,  tannin, 
mannitol,  erythritol,  dextrose,  trimethylamine,  ustilagine,  proteins, 
amanitin,  an  inverting  ferment,  a  fat-decomposing  ferment,  an 
amorphous  base,  a  carbohydrate  soluble  in  alkali,  and  chitinous 
substances. 

The  spores  contained  89'14%  dry  matter  and  4-14%  ash  of  the 
following  composition  : 

FcoOj,  C  and 

K,0.       Fa.p.       CaO.       MgO.       AI2O3.       CI.       PoO,,.       SO;,.      SiO^.      loss. 
52-02        0-40         1-74         390  1-04       4-33      17-96        4-49        4-44       663 

N.  H.  J.  M. 

Chemistry  of  the  Higher  Fungi.  VI.  Relations  of  the 
Higher  Parasitic  Fungi  and  their  Substrate.  Julius 
Zellner  {Monatsh.,  1910,  31,  635— 641).— The  composition  of  the 
parasitic  fungi  depends,  in  the  first  place,  on  their  systematic  position, 
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and  many  of  their  chemical  characteristics  are  shared  by  saprophytic 
fungi.  Their  composition  is  also  influenced  by  the  host  plant ;  wood 
fungi  contain  diastases  and  maltase  ;   maize  blight  an  invertase,  etc. 

The  fungi  attack  the  host  plant  partly  by  means  of  ferments,  which 
render  soluble  the  insoluble  constituents  of  the  plant,  and  partly  by 
the  direct  withdrawal  of  plant  constituents.  There  is  probably,  in 
addition,  secretion  from  the  parasite,  sometimes  of  harmless  or  even 
useful  substances,  and  sometimes  of  toxic  substances.      N.  H.  J.  M. 

Occurrence  of  Organic  Basic  Substances  in  Yellow 
Boletus.  K.  YosHiMURA  {Zeitsch.  Nahr.  Gemissvi.,  1910,  20, 
15.3 — 155). — The  author  has  separated  the  following  bases  from  a 
specimen  of  yellow  boletus  (JBoUtus  edidis),  1  kilogram  of  the 
air-dried  fungus  being  found  to  contain  :  adenine,  012  gram ; 
histidine,  0*14  gram,  and  trimethylamine,  0"15  gram,  Arginine  and 
choline  were  not  present.  W.  P.  S, 

Occurrence  of  Gentiopicrin  in  Roots  and  Stems  of  Gentiana 
pneumonanthe.  Emile  Bourquelot  and  Marc  Bridel  {J.  Pharm. 
Chini.,  1910,  [vii],  2,  149 — 153). — Application  of  Bourquelot's  methods 
of  detecting  glucosides  and  sugars  in  plants  (Abstr.,  1902,  ii,  55  ;  1907, 
ii,  510)  showed  that  the  roots  of  this  plant  probably  contained  sucrose, 
gentianose,  and  possibly  a  third  sugar,  and  indicated  the  presence  of 
a  glucoside,  hydrolysed  by  emulsin.  The  glucoside  was  isolated  by 
Tanret's  method  (Abstr.,  1905,  i,  655),  and  proved  to  be  gentiopicrin 
(compare  Abstr.,  1910,  ii,  234).  The  stems,  bearing  leaves  and  flowers, 
also  contain  sugar  hydrolysed  by  invertase,  and  two  glucosides  hydro- 
lysed by  emulsin,  one  of  which  was  isolated  and  proved  to  be 
gentiopicrin.  T.  A.  H. 

The  Hellebore  Group.  I.  Oscar  Keller  {Arch.  Pharm.,  1910, 
248,  463 — 467). — Nigella  damascena  and  N.  aristata  are  the  only 
members  of  the  Nigella  group  which  contain  appreciable  quantities  of 
alkaloids  ;  the  former  contains  only  damascenine,  whilst  the  latter 
contains  this  alkaloid  and  its  methyl  and  dimethyl  houiologu  es.  On 
the  assumptions  that  formaldehyde  is  the  tirst  assimilation  product 
and  that  it*  can  function  as  a  methylating  agent  in  the  plant,  the 
presence  of  the  methylated  alkaloids  in  N.  aristata  may  be  due  to  the 
greater  development,  the  denser  foliage,  and  the  larger  area  of  the 
leaves,  factors  which  would  condition  a  greater  assimilative  power,  and 
therefore  a  more  copious  production  of  the  first  assimilation  products, 
in  N.  aristata  than  in  N.  damascena.  This  idea,  that  the  external 
form  of  plants,  the  greater  or  smaller  development  of  their  leaves, 
influences  the  composition  of  the  alkaloids,  and  probably  also  of  other 
substances,  in  the  plants,  is  to  be  tested  by  an  examination  of  members 
of  other  families.  Obviously  as  many  species  as  possible  of  a  family 
must  be  examined,  and  a  knowledge  of  all  the  bases  therein  be  obtained. 
The  groups  of  the  family  Kanunculacese  have  been  selected,  and  are 
classified  according  as  they  are  non-poisonous,  poisonous  but  free  from 
alkaloids,  or  contain  alkaloids.  At  present  the  author  is  dealing  with 
the     groups     IlelUborus,    Aquilegia,     Caltha,    and    JJeljihinium ;    the 
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alkaloids  in  plants  of    the  last  group  are  of  especial  interest    (see 
following  abstract).  C.  S. 

The  Hellebore  Group.  II.  New  Delphinium  Bases.  Oscar 
Keller  {Arch.  Pharm.,  1910,  248,  468— 475).— The  seeds  of 
Delphinium  staphysagria  have  long  been  known  to  be  poisonous  and  to 
contain  an  alkaloid.  The  author  now  finds  that  the  seeds  of 
D.  consolida  contain  at  least  three  alkaloids.  The  seeds  are  extracted 
four  times  for  four  to  eight  days  with  [95%  alcohol  containing  0-5% 
hydrogen  chloride.  The  extracts  are  concentrated  and  water  is  added, 
the  pasty  precipitate  is  removed,  and  the  filtrate,  after  being  con- 
centrated on  the  water-bath,  is  extracted  with  chloroform-ether,  the 
extraction  being  repeated  after  the  solution  has  been  basified.  The 
crude  bases  removed  from  the  chloroform-ether  extracts  by  5%  hydro- 
chloric acid  are  isolated  as  the  hydrochlorides,  a  solution  of  which, 
after  being  basified  with  ammonium  hydroxide,  is  extracted  with  ether 
and  with  chloroform ;  the  ethereal  solution  slowly  deposits  large, 
hexagonal  prisms  of  a  substance  A.  The  ammoniacal  filtrate  is 
neutralised  by  hydrochloric  acid,  basified  by  sodium  hydroxide,  and 
again  extracted  with  ether  and  with  chloroform,  whereby  a  further 
quantity  of  crystalline  matter,  apparently  identical  with  A,  is  obtained. 
The  amorphous  substance  recovered  from  the  ether  and  the  chloro- 
form can  be  separated  into  two  portions,  one  soluble,  the  other 
insoluble,  in  ether.  These  portions,  which  are  probably  mixtures, 
have  not  yet  received  further  attention. 

The  substance  A  separates  from  alcohol  in  colourless,  hexagonal 
plates,  m.  p.  195 — 197°,  reacts  strongly  alkaline  in  solution,  does  not 
form  crystalline  salts,  acts  as  a  very  powerful  poison  when  injected 
into  cold-blooded  animals,  and  resembles,  but  certainly  is  not 
identical  with,  Merck's  delphinine  2>ur.  cryataUisat.  The  latter  is 
shown,  by  crystallisation  from  alcohol  and  mechanical  separation,  to  be 
a  mixture  of  a  substance,  m.  p.  187*5°,  crystallising  in  hexagonal 
plates,  and  another  substance,  crystallising  in  tufts  of  short  needles, 
which  softens  at  187°  and  darkens,  but  is  not  fused,  at  250°.     C.  S. 

Chemical  Examination  of  the  Tuberous  Root  of  Ipomoea 
horsfallise.  Frederick  B.  Power  and  Harold  Rogerson  (Amer. 
J.  Pharm.,  1910,  82,  355—360.  Compare  Abstr.,  1908,  ii,  725; 
1909,  i,  819). — The  root,  dried  in  a  water-oven  and  ground, 
yielded  by  extraction  with  hot  alcohol  2*5%  of  a  dark  brown,  spongy 
resin,  having  [a]u  -  28*4°  in  alcohol,  after  decolorisation  by  animal 
charcoal.  On  successive  extraction  with  (1)  light  petroleum,  (2)  ether, 
and  (3)  alcohol,  it  furnished  the  following  three  fractions  :  (1)  a  soft 
brown  resin,  containing  (a)  a  substance,  m.  p.  132 — 133°,  giving  the 
colour  reactions  of  a  phytosterol,  and  (h)  a  mixture  of  unsaturated  oily 
acid,  with  a  crystalline  acid,  m.  p.  56 — 58°;  (2)  a  soft  brown  resin 
containing  (a)  probably  a  dihydric  alcohol  of  the  ipuranol  type 
(loo.  cit.) ;  {b)  resins,  soluble  in  sodium  carbonate  or  hydroxide ; 
(3)  resin  containing  some  glucosidic  material. 

The  crude  alcoholic  extract  referred  to  above  yields  on  steam- 
distillation  traces  of  formic  and  butyric  acids,  whilst  that  portion  (non- 
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resinous  matter)  soluble  in  water  contained  (a)  traces  of  a  fluorescent 
substance,  probably  yS-methylsesculetin,  already  shown  to  occur  in 
jalap  resin  (Abstr.,  1909,  i,  819),  and  (b)  a  sugar  yielding  c£-phenyl- 
glucosazone  and  indefinite  extractive  matter  precipitated  by  lead 
acetate.     The  root  also  contained  much  starch.  T.  A.  H. 

The  Occurrence  of  Hemicellulose  in  the  Pods  of  Pisum 
sativum  and  Phaseolus  vulgaris.  Eknst  ScHULZEand  U.  PrENyiNOEE 
{Zeitsch.  physiol.  Chem..,  1910,68,  93 — 109). — The  nitrogen-free  extract 
of  the  pods  both  of  Pisum  sativum  and  of  Phaseolus  vulgaris  is  rich  in 
hemicellulose,  and  the  amount  increases  as  maturation  advances  ;  thus 
the  dried,  unripe  pods  of  Pisum  contained  16—19%  of  hemicellulose^ 
while  in  the  ripe  pods  the  amount  was  48*6%.  On  hydrolysis,  galactose 
and  arabinose  are  obtained.  Full  details  of  the  hydrolysis  are  given, 
but  the  hemicellulose  was  not  actually  isolated.  E.  J.  R. 

Glucoside  of  Pyrola  rotundifolia.  Mile.  A.  Fichtenholz  {J. 
Pharm.  Chim.,  1910,  [vii],  2,  193—203.  Compare  Abstr.,  1908,  ii, 
995,  and  this  vol.,  ii,  742). — By  the  application  of  Bourquelot's  bio- 
logical method,  it  was  ascertained  that  this  plant  contained  sucrose  and 
a  glucoside  hydrolysed  by  emuLin,  which  was  probably  arbutin.  The 
latter  was  isolated  in  a  crystalline  condition  and  identified.  The  slight 
diJEferences  between  this  preparation  and  pure  arbutin  were  probably 
due  to  the  presence  of  traces  of  impurity  (methylarbutin '?).  The  plant 
also  contains  invertase  and  emulsin.  The  quantity  of  sucrose  in  the 
plant  is  about  three  times  as  great  in  January  and  February  as  in 
May,  but  the  proportion  of  glucoside  remains  unchanged.  The  plant 
can  be  dried  without  material  change  in  the  quantity  of  glucoside  and 
sucrose  present.  T.  A.  H. 

Influence  of  Copper  and  Manganese  Sulphates  on  the 
Growth  of  Barley.  W.  E  Bren'culey  {Aym.  Pot.,  1910,  24, 
571  —  583). — Water-culture  experiments  in  which  barley  plants  were 
grown  in  solutions  containing  copper  and  manganese  sulphate 
respectively  in  addition  to  the  usual  nutrients. 

lu  the  case  of  copper  sulphate,  it  was  found  that  in  solutions  contain- 
ing from  20  down  to  4  mg.  of  the  crystallised  salt  per  litre  growth 
was  checked  in  nearly  every  case,  whilst  0*2  mg.  per  litre  was  without 
effect.     No  stimulating  action  was  observed. 

The  results  obtained  with  manganese  sulphate  indicate  that  whilst 
not  actually  toxic,  like  copper  sulphate,  moderate  amounts  of  the  salt 
considerably  retard  growth.  Smaller  amounts  (10  mg.  of  the  crystal- 
lised salt  per  litre,  and  less)  seem  to  have  a  stimulating  action. 

N.  H.  J.  M. 

Fluorine  in  Wines.  A.  Kickton  and  W.  Beh.vcke  {Zeitsch.  ^^ahr, 
Genussm.,  1910,  20,  193— 208).— The  authors  have  detected  the 
presence  of  fluorine  in  many  different  kinds  of  wines  ;  one  hundred  and 
thirty-nine  samples,  consisting  of  Spanish,  Portuguese,  Italian,  Greek, 
Turkish,  Cape  (S.  Africa),  French,  German,  and  other  wines,  were 
examined,  and    in     most    cases    a    positive    rf^v*'—     "-i>*    obtained. 

VOL.  xcvill.  ii.  (iO 


ii.   890  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Vandam's  test  (Abstr.,  1908,  ii,  63)  was  found  to  afford  the  most 
trustworthy  means  of  detecting  the  presence  of  fluorine  compounds; 
when  more  than  1  milligram  of  fluorine  is  present  in  the  quantity  of 
wine  used  in  the  test,  the  depth  of  the  etching  is  not  a  measure  of  the 
amount  of  fluorine,  but  if  the  etching  is  only  rendered  visible  when 
the  glass  is  breathed  on,  it  may  be  concluded  that  less  than  1  milli- 
gram of  fluorine  is  prfsent  per  100  c.c.  of  wine.  One  Portuguese 
wine  and  about  one-half  of  the  number  of  Spanish  wines  examined 
contained  very  appreciable  quantities  of  fluorine  compounds  ;  estimated 
by  Treadwell  and  Koch's  method  (Ab&tr.,  1904,  ii,  841),  the  amounts 
found,  calculated  as  sodium  fluoride,  varied  from  4'6  to  11"1  milli- 
grams per  100  c.c.  of  wine.  These  figures,  in  spite  of  the  fact  that 
the  method  was  found  to  give  too  low  results,  indicate  that  certain 
Portuguese  and  Spanish  wines  contain  added  fluorine  compounds,  or 
that  the  wines  have  become  contaminated  by  being  stored  in  casks 
which  have  been  treated  with  fluorides  and  insufficiently  washed 
(compare  Abstr.,  1908,  ii,  318).  W.  P.  S. 

Occurrence  of  Arsenic  in  Soils,  Plants,  Fruits,  and  Animals. 
William  P.  Headden  {Proc.  Colorado  Sci.  Soc,  1910,  9,  345 — 360). — 
Arsenic,  in  a  form  which  is  slightly  soluble  in  water,  is  widely 
distributed  in  the  virgin  soils  of  Colorado,  especially  in  those  which 
are  marly,  the  amount  varyirg  from  2"5  to  5*0  parts  per  million.  The 
marl  underlying  the  soil  is  xather  richer  in  arsenic,  the  quantity 
present  ranging  from  4  to  15  parts  per  million. 

Soils  on  which  crops  have  been  grown  which  have  been  sprayed 
with  arsenic  preparations  contain  from  10  to  28  times  as  much 
arsenic  as  the  virgin  soils.  Alfalfa,  oats,  potatoes,  apples,  and  pears 
grown  on  such  soils  contain  arsenic,  which  element  is  also  found  in 
the  flesh  and  kidneys  of  animals  which  have  been  fattened  on  such 
alfalfa.  It  is  also  found  in  the  urine  of  persons  who  have  partaken 
freely  of  the  apples  grown  on  sprayed  trees.  T.  S.  P. 

Transformation  of  Calcium  Cyanamide  in  Soil.  III.  Celsio 
Ulpiani  {Gazzttta,  1910,  40,  i,  613—666.  Compare  Abstr.,  1908,  i, 
859). — The  views  now  advanced  by  Lbhnis  (compare  Lohnis  and  Moll, 
Abstr.,  1909,  i,  92)  are  in  substantial  agreement  with  those  put  for- 
ward by  the  author,  except  that  they  suppose  the  first  product  of 
hydration  to  be  ammonium  cyanate,  which  is  then  converted  into 
carbamide,  whilst  the  author  considers  that  the  latter  is  formed  directly 
It  is  further  pointed  out  that  the  idea  that  the  transformation  is 
effected  by  bacteria  in  the  soil  has  now  been  generally  abandoned, 
except  by  Kappen.  In  the  author's  opinion,  however,  the  results  of  the 
latter  are  vitiated  by  the  fact  that  in  his  experiments  the  presence  of 
certain  compounds  (amino-acids,  aldehydes)  was  not  excluded,  and 
these  substances  yield  compounds  with  cyanamide  which  no  longer  give 
the  reactions  of  cyanamide.  Continuing  his  work  on  the  subject,  the 
author  confirms  his  previous  statement  that  the  tiansfoxmation  of 
cyanamide  in  contact  with  soil  proceeds  in  two  stages,  the  cyanamide 
being  first  converted  into  carbamide,  which  is  then  transformed  into 
ammonium  carbonate.      It  Los   been   found   possible  to  isolate  the 
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cartamide,  and  to  estimate  the  ammonia  formed.  From  an  examina- 
tion of  the  rate  at  which  cyanamide  is  tran.« formed  when  solutions  of 
it  at  various  concentrations  are  kept  in  contact  with  soil  at  different 
temperature-^,  it  follows  that  in  the  6rst  stage  no  micro-organisms  are 
involved,  for  the  following  reasons  :  (1)  the  conversion  proceeds  most 
rapidly  when  the  substances  are  first  brought  together,  and  it  after- 
wards gradually  diminishes;  (2)  the  amount  converted,  increases  wiih 
the  concentrations  of  the  solutions  taken,  and  also  proceeds  in  the  same 
way  at  concentrations  incompatible  with  life  ;  (3)  the  conversion  also 
takes  place  in  the  presence  of  antiseptics  and  with  sterilised  materials, 
and  proceeds  with  increased  velocity  at  100^;  (4)  sterilised  charcoal 
converts  cyanamide  solutions  into  carbamide  in  the  same  circum- 
stances as  soil,  although  it  is  uncertain  whether  the  further 
transformation  into  ammonia  can  be  effected  in  this  way.  When  the 
colloidal  properties  of  soil  are  destroyed  by  heat  or  by  the  action  of 
acids  or  alkalis,  it  loses  the  property  of  converting  cyanamido 
solutions  into  carbamide,  but  acquires  it  again  when  mixed  with 
colloidal  substances,  such  as  precipitated  silicic  acid,  aluminium 
hydroxide,  ferric  hydroxide,  aluminium  silicate,  and  the  amorphous 
hydrated  silicates  (zeolites)  found  in  soils.  It  is  probable  that  the 
colloids  act  catalytically  on  account  of  the  large  surface  they 
present.  The  tiansformation  is  the  more  rapid  the  greater  the 
surface  of  contact  between  soil  and  solution  becomes.  The  con- 
vert-ion of  the  cyanamide  is  accomplished  in  two  stages  :  in  the 
former  an  accumulation  of  the  substance  takes  place  in  the  bounding 
layer  between  liquid  and  solid  (corresponding  with  the  rapid  absorp- 
tion during  the  first  fifteen  minutes),  whilst  in  the  second  stage  the 
actual  decomposition  of  the  material  in  this  layer  occurs.  The 
question  of  the  possible  intervention  of  micro-organisms  in  the  conver- 
sion of  the  carbamide  into  ammonia  remains  undecided.  The  ammonia 
formed  is  absorbed  by  the  soil,  and  its  disappearance  naturally 
accelerates  the  reaction.  It  has  been  further  found  that  the  presence 
of  soil,  not  only  affects  the  rate  of  conversion  of  calcium  cyanamide, 
but  also  alters  its  character,  for  whereas  a  solution  of  cyanamide  tends 
to  polymerise  into  dicyanodiamide,  the  same  solution  under  the  same 
conditions  when  in  contact  with  soil  yields  no  dicyanodiamide,  but  is 
converted  into  carbamide.  R.  V.  S. 

Effect  of  Carbon  Bisulphide  on  Decomposition  Processes  in 
Soils.  KicuARD  ScuEKPE  {Died.  Zentr.,  I'JlO,  30,  5(t9—  522  ;  from  Arb. 
k.  biol.  Anslalt  Land-,  Forsttvtrts,  1909,  7,  353).— Pot  and  field  experi- 
ments on  the  effect  of  carbon  disulplii<le  appliid  to  soil  alone  and  to 
soil  manured  with  leather  meal,  green  manure,  and  lime  respectively. 
The  results  showed  an  increase  in  readily  soluble  forms  of  nitrogen  in 
the  soil  under  the  iiifiuonce  of  carbon  disulphido,  but  failed  to  show 
whether  leather  meal  w.as  moie  rapidly  broken  down.  In  the  case  of 
green  manure  (potato  leaves),  treatment  with  carbon  dis  ilphide  had 
no  appreciable  effect  for  two  and  a  half  moiiths,  after  which  the 
soil  .so  treated  became  distinctly  darker  in  colour  than  the  soil  which 
bad  no  carbon  disulphide,  and  fhowed  a  strongly  alkaline  reaction. 

Oo  limed  soil    caibon   disulpbidu    Lad   much   lefs   effect.     This   is 
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attributed  to  the  production  of  a  double  compound  of  calcium  thio- 
carbonate  and  hydroxide,  which  in  time  would  be  converted  into 
poly  sulphides  and  then  into  hydrogen  sulphide  or  injurious  organic 
sulphur  compounds.  N.  H.  J.  M. 


Analytical  Chemistry. 


Explosion  Indicator.  Nicolae  Teclu  {J.pr.  Chem.,  1910,  [ii],  82, 
237 — 240). — An  apparatus  is  figured  and  described,  whereby  the 
existence  of  an  explosive  gaseous  mixture  can  be  detected  at  a 
distance.  The  tube  through  which  the  gas  is  drawn  by  a  pump 
bifurcates.  One  limb  of  the  bifurcation  consists  of  a  glass  explosion 
vessel,  15  c.c.  in  volume,  closed  at  each  end  by  stopcocks  aud  provided 
with  the  u&ual  platinum  explosion  M'ires.  Sealed  into  the  side  of  the 
vessel  is  a  tube,  pi'ovided  with  a  stopcock  and  communicating  with  the 
atmosphere.  Resting  against  the  open  end  of  this  tube  is  a  pendulous 
iron  disk.  The  gaseous  mixture  under  examination  is  drawn  through 
the  apparatus,  the  stopcocks  at  each  end  of  the  explosion  vessel  are 
then  closed,  the  spark  is  passed,  and  the  stopcock  of  the  side-tube 
opened,  whereupon  the  pressure  in  the  explosion  vessel,  provided  that 
an  explosion  has  occurred,  drives  the  pendulous  iron  disk  against  an 
electromagnet,  thereby  completing  a  circuit  and  sounding  an  alarm- 
bell  at  any  desired  place.  C.  S. 

Improved  Mouth-Blowpipe.  L.  S.  Bagster  (Chem.  News,  1910, 
102,  89-%-90). — The  blow-pipe  is  provided  with  a  sliding  two-way  tap 
so  that  the  air  supply  may  be  directed  either  to  the  blowpipe  itself  or, 
through  a  length  of  flexible  tubing,  into  the  glass  tubing  which  is 
being  heated  by  the  blowpipe.  W.  P.  S. 

Siphon  for  Use  with  Carboys.  Edg.  Raymond  {Bull.  Soc.  chim. 
Belg.,  1910,  24,  327—328). — The  siphon  described  is  intended  for  use 
with  concentrated  acids,  etc.,  and  in  other  cases  where  it  is  inconvenient 
to  start  the  action  of  the  siphon  by  aspiration.  The  upper  portion  is 
made  horizontal,  and  a  cup  or  funnel,  fitted  with  a  three-way  tap,  is 
provided  on  this  horizontal  part  near  the  point  where  it  joins  the 
vertical  tube  forming  the  short  arm  of  the  siphon ;  a  short  stoppered 
side-tube  is  provided  at  the  top  of  the  long  arm  of  the  .siphon,  .and  tlie 
lower  end  of  this  arm  is  fitted  with  a  tap.  The  short  arm  of  the 
siphon  is  placed  in  the  carboy  to  be  emptied,  and  some  of  the  liquid 
from  the  latter  is  run  into  the  cup  and  allowed  to  fill  the  long  arm, 
the  three-way  tap  being  turned  so  as  to  allow  of  this  being  done  ;  the 
tap  at  the  lower  end  of  the  long  arm  is  dosed  meanwhile.  The 
stopper  is  then  inserted  in  the  short  side-tube,  the  three-way  tap  is 
turned  so  as  to  connect  the  two  arras  and  cut  off  the  cap,  and  the 
siphon   commences  to  work  when   the  lower  tap  is  opened.     Should 
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there  be  but  little  liquid  in  the  carboy,  it  may  be  necessary  to  repeat 
this  operation  of  filling  the  siphon  before  it  will  work  satisfactorily. 

W.  P  .S. 

Modified  Burette  for  Standard  Alkali  Solutions.  Paul 
Rudxick(/.  Amer.  Chem.  Soc,  1910,  32,  971). — Glass-stoppered  burettes 
are  objectionable  for  use  with  alkali  hydroxide  on  account  of  the 
tendency  of  the  stopcock  to  stick,  the  rapid  wear  which  causes  the  tap 
to  leak  or  break,  and  other  disadvantages.  The  use  of  a  glass  tip 
connected  to  the  burette  by  means  of  rubber  tubing  carrying  a  spring- 
clip  is  liable  to  introduce  error. 

The  author  has  therefore  employed  a  burette  with  a  silver  stopcock, 
and  this  has  been  found  quite  satisfactory.  After  it  had  been  used 
for  30%  sodium  hydroxide  for  several  weeks,  it  was  still  in  as  good 
a  condition  as  when  first  received.  E.  G. 

Apparatus  for  Gas  Volumetric  Determinations.  W.  Muller 
{Zeitsch.  angew.  Chem.,  1910,  23,  1556). — A  simple  and  convenient 
apparatus  is  described  for  measuring  the  volume  of  gas  liberated 
during  a  reaction.  The  gas  expels  water  from  a  receiver  which  is  so 
arranged  that  the  water  level  is  readily  adjusted  when  the  reaction  is 
at  an  end.  The  volume  of  gas  liberated  is  determined  from  the  volume 
or  weight  of  water  expelled  from  the  apparatus.  T.  S.  P. 

New  Laboratory  Apparatus.  Theo  Grzeschlk  (Chevi.  Zeit., 
1910,  34,  949). — The  gas- washing  bottle  constructed  by  Adammer,  in 
which  the  gas  current  is  forced  through  two  sieve-like  plates,  and 
consequently  gets  into  a  fine  spray,  is  recommended.  A  rapid  filtering 
arrangement  in  connexion  with  the  water-air  pump  is  described.  It 
consists  of  a  funnel  holder  fitted  with  a  side-tube  and  three  interchang- 
able  ground  funnels ;  the  holder  is  placed  on  any  suitable  flask  fitted 
with  a  rubber  cork.  A  condensed  drop-catcher  to  prevent  any  liquid 
from  passing  into  the  absorption  liquid  is  next  described.  It  consists 
of  a  pipette-shaped  glass,  into  the  upper  end  of  which  is  sealed  a  horn- 
shaped  tube.  Just  opposite  the  end  of  this  tube  the  wall  of  the  bulb 
is  pres.sed  inwards,  and  this  causes  the  drop  to  flow  down  the  side  of 
the  pipette.  L.  dk  K. 

A  Convenient  Condenser.  Arnold  Hahn  {Chem.  Zeit.,  1910, 
34,  809). — The  apparatus  is  intended  for  the  distillation  of  small 
quantities  of  liquids.  The  outer  tube,  resembling  an  ordinary  condenser, 
is  enlarged  at  the  upper  end  to  a  bulb.  The  inner  tube  consists  of  the 
lateral  tube  of  the  distilling  flask.  The  condenser,  which  is  filled 
through  the  large  opening  in  the  bulb,  is  large  enough  to  hold  an  amount 
of  water  sufticient  to  keep  it  cool  during  a  distillation  lasting  for  about 
half  an  hour,  and  if  nece.vsary  iced  water  may  be  used.  By  means  of 
a  rubber  tube  with  a  clamp,  the  water  may  then  be  drawn  off  at  the 
lower  end.  L.  de  K. 

Apparatus  for  the  Estimation  of  Sulphur  [in   Iron,  etc.] 
KOB(5  PRE088  {Ch^m.  Zeit.,  1910,  34,  840).— In  the   accompanying 
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illustration,  A  is  the  flask  used  for  the  introduction  of  the  sample  and 
the  acid,  and  B  is  the  condenser  attached  to  the  flask  by  means  of  a 
ground  joint.     In  the  upper  part  of  B  is  found   a   5   mm.  circular 

opening,  /,  and  a  similar  one  at  the 
lower  end  near  //.  Above  the  opening 
II  in  the  flask  A  is  found  a  rabbet,  ///. 
In  the  condenser  B  is  placed  a  vessel  C, 
which  is  half  filled  with  water,  which 
serves  to  absorb  hydrochloric  acid  fumes, 
and  Z)  is  a  ground,  hollow  glass  stopper 
which  ends  in  a  bent  tube.  Inside  is 
placed  a  ground  recoil  valve  E,  which 
leads  to  the  absorption  vessel  /^contain- 
ing cadmium  solution.  The  tube  G  at- 
tached to  the  flask  A  conducts  the  gases 
through  B,  penetrates  into  the  condensing 
vessel  C,  and,  assuming  a  serpentine  form, 
leads  nearly  to  the  bottom  of  the  vessel ; 
the  hydrochloric  acid  fumes  are  thus  com- 
pletely condensed  before  reaching  F.  The 
recoil  valve  E  prevents  any  regurgitation 
of  the  liquid  in  the  absorption  vessel  F. 
B  is  filled  with  cold  water,  containing 
50  grams  of  sodium  hydrogen  carbonate 
per  litre,  through  the  opening  I  by 
means  of  a.  wash-bottle. 

After  the  operation  is  finished,  the 
cooling  water  is  emptied  into  the  flask  A 
by  turning  the  condenser  with  opening 
II  on  to  the  rabbet  III  of  the  flask.  The 
carbon  dioxide  evolved  removes  the  last 
traces  of  hydrogen  sulphide  from  the 
flask  into  the  absorption  liquid. 

L.  DE  K. 

Estimation  of  Total  Sulphur  in  Organic  Matter.  Heuman 
ScHREiBEu  (J.  Amer.  Chem.  Soc,  1910,  32,  977 — 985). — The  peroxide 
method  of  estimating  sulphur  in  organic  substances  is  not  altogether 
satisfactory  for  the  following  reasons.  The  amount  of  peroxide  added 
varies  with  the  material  analysed  and  the  rate  at  which  it  is  added. 
The  amount  of  acid  added  after  fusion  also  varies  in  each  case,  and  the 
solution  must  therefore  be  made  alkaline  again  and  re-acidified.  More- 
over, the  fusions  are  liable  to  burn  and  blow  out  of  the  crucible.  In 
view  of  these  objections,  the  following  method  has  been  devised. 

One  gram  of  the  material  to  be  analysed  is  placed  in  a  100  c.c.  nickel 
crucible,  and  10  c.c.  of  a  solution,  containing  100  grams  of  sodium 
nitrate  and  150  grams  of  sodium  hydroxide  in  500  c.c,  are  added. 
Five  grams  of  crystalline  magnesium  nitrate  are  introduced  and  stiri'ed 
with  a  platinum  rod.  The  stirring  rod  and  the  sides  of  the  crucible 
aie  washed  down  with  the  smallest  possible  quantity  of  water,  and  the 
crucible  is  then  heated  at  130°  for  an  liour,  and  afterwards  at  150 — 160°, 
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until  the  contents  are  dry.  After  the  cover  has  been  put  on  tightly, 
the  temperature  is  raised  gradually  to  180°  and  the  crucible  is  heated 
for  thirty-five  minutes  at  180 — 200^,  and  afterwards  with  the  Bunsen 
burner  for  half  an  hour.  "When  the  fused  mass  has  solidified,  the 
crucible  is  placed  in  a  600  c.c.  beaker  with  150  c.c.  of  water.  Hydro- 
chloric acid  (13  c.c.  of  D  1-19)  is  now  added,  and  the  crucible  is  washed 
out  with  water.  The  beaker  is  heated  for  half  an  hour,  and  left  in  the 
cold  during  the  night.  The  liquid  is  then  filtered,  and  the  residue 
washed.  The  filtrate  is  heated,  and  precipitated  with  10%  barium 
chloride  solution. 

The  results  obtained  in  a  series  of  analyses  of  various  materials  by 
this  method  are  compared  with  those  obtained  by  the  peroxide  method. 
This  comparison  shows  that  the  former  method  gives  results  about 
01%  lower  than  the  latter,  or  about  0"06't%  lower  than  would  be 
obtained  by  the  absolute  method.  Both  these  discrepancies  are  well 
within  the  limits  of  experimental  error. 

In  order  to  determine  the  effect  of  the  salts  in  solution  on  the 
precipitation  of  the  sulphate,  comparative  experiments  were  made  by 
the  new  method  and  the  peroxide  method,  in  which  definite  volumes 
of  dilute  sulphuric  acid  were  added  to  the  solutions,  blank  experiments 
being  carried  out  simultaneously.  It  was  found  that  the  new  method 
gives  results  0'1%  too  high  when  3*5%  of  sulphur  is  present,  and  0  3% 
too  high  when  8%  of  sulphur  is  present.  E.  G. 

Gravimetric  Estimation  of  Sulphuric  Acid  in  the  Presence 
of  Alkali  Metals.  Yogoro  Kato  and  Ichisabubo  Xoda  (Mem.  Coll. 
Sci.  Eng.  Kybib,  1 909— 1 9 10, 2, 2 1 7— 228).— The  concentration  of  a  semi- 
normal  solution  of  sulphuric  acid  was  determined  gravimetrically  both 
in  the  absence  of,  and  in  the  presence  of,  equivalent  solutions  of  the 
chlorides  of  potassium,  sodium,  and  ammonium.  Determinations  were 
also  made  with  varying  concenti-ations  of  the  haloid  salts,  and  with 
more  dilute  solutions  of  sulphuric  acid. 

Potassium  chloride  caused  the  greatest  error  in  the  determination. 
The  ratio  (R)  of  salt  to  acid  and  the  percentage  difference  (Z>)  between 
the  results  obtained  in  the  absence  of,  and  in  the  presence  of,  potass- 
ium chloride  are  connected  by  the  equation :  logZ>  —  n\ogR  +  K, 
where  ^  is  a  constant.  This  is  similar  to  the  ordinary  adsorption 
formula,  so  that  it  is  probable  that  potassium  sulphate  is  adsorbed 
during  the  precipitation  of  the  barium  sulphate. 

Adsorption  is  diminished,  but  not  completely,  by  diluting  the 
Rolution.  No  adsorption  takes  place  in  the  pre^ience  of  magnesium 
chloride.  T.  S.  P. 

Apparatus  for  the  Estimation  of  Arsenic.  Otis  D.  Swett 
(J.  Anvtr.Chem.  Hoc,  1910,  32,  962 — 965). — A  new  form  of  apparatus 
suitable  for  the  estimation  of  arsenic  by  the  Marsh-Berzelius,  Gutzeit, 
and  similar  methods  is  described  with  the  aid  of  a  diagram.  The 
chief  advantages  claimed  for  it  are  tha*.  it  consists  of  fewer  parts  than 
most  of  the  existing  forms,  and,  whilst  giving  trustworthy  re.sult«,  is 
compact  and  portable.  E.  G. 
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Precipitation  of  Arsenic  Acid  by  Ammonium  Molybdate. 
G.  Maderna  {Atti  R.  Accad.  Lincei,  1910,  [v],  19,  ii,  15 — 19). — The 
author  has  investigated  the  conditions  requisite  for  the  quantitative 
precipitation  of  arsenic  acid  by  ammoninm  molybdate  in  neutral  and  in 
acid  solutions  of  different  strengths.  •  When  precipitation  is  effected  in 
solutions  containing  minei'al  acid,  and  having  an  acidity  greater  than 
0*030%  of  hydrogen  ions,  the  precipitate  is  yellow.  Ammonium 
nitrate  must  be  present,  and  the  requisite  quantity  of  ammonium 
molybdate  depends  on  the  concentration  of  the  solution  and  its  degree 
of  acidity. 

Precipitation  is  complete  under  the  following  conditions:  10  c.c.  of 
a  solution  containing  0*080  gram  of  arsenic  oxide  are  treated  with 
15  c.c.  of  a  solution  of  ammonium  nitrate  containing  370  grams  per 
litre,  then  with  60  c.c.  of  water  and  2*5  c.c,  of  concentrated  nitric 
acid  (D  1*30) ;  the  liquid  is  boiled,  and  1*60  grams  of  solid  ammonium 
molybdate  are  added,  the  boiling  being  continued  for  three  minutes. 
The  precipitate  is  washed  by  decantation  with  a  solution  containing 
50  grams  of  ammonium  nitrate  and  40  c.c,  of  nitric  acid  per  litre. 

In  the  case  of  neutral  solutions  and  of  solutions  containing  mineral 
acids,  but  having  a  smaller  acidity  than  that  given  above,  similar 
conditions  are  recommended.  The  precipitate  obtained  is  white,  and 
the  washing  is  effected  with  a  solution  of  ammonium  nitrate,  in  which 
it  is  practically  insoluble. 

In  the  presence  of  organic  acids  (tartaric,  oxalic,  citric,  acetic, 
succinic,  and  phthalic  acids  were  employed)  the  white  modification  is 
usually  precipitated,  A  large  excess  of  ammonium  molybdate  is 
necessary. 

Analysis  of  the  yellow  precipitate  gave  the  value  1  :  24*34  for  the 
ratio  AsgO^ :  MoOg  in  it,  whilst  for  the  white  modification  the  ratio  was 
found  to  be  1  :  16*  10.  R,  V.  S. 

Detection  of  Arsenic  Acid  in  Presence  of  Phosphoric  Acid. 
G,  Maderna  {Atli  R.  Accad.  Lincei,  1910,  [v],  19,  ii,  68— 69).— The 
solution  of  the  alkali  salts  of  the  two  acids,  rendered  faintly  acid  with 
acetic  acid  and  reduced  to  a  small  volume,  is  treated  with  10 — 15  c.c. 
of  a  concentrated  solution  of  ammonium  nitrate,  and  when  the  mixture 
has  been  raised  to  boiling  point  about  1  gram  of  solid  ammonium 
molybdate  is  added.  When  this  has  dissolved,  the  liquid  is  boiled  for 
about  one  and  a-half  minutes.  If  arsenic  acid  is  present,  a  white 
precipitate  is  formed.  By  this  method  0  002  gram  of  arsenic  acid  can 
be  detected  in  the  presence  of  a  large  quantity  of  phosphoric  acid. 
Salts  of  calcium,  strontium,  and  magnesium  do  not  invalidate  the  test, 
but  render  it  rather  less  delicate.  R.  V.  S. 

Rapid  Estimation  of  Carbon  in  Steel  and  Other  Iron  Alloys. 
R,  Amberg  {CJiem.  Zeit.,  1910,  34,  904), — Johnson's  process,  which 
consists  in  burning  the  alloy  in  a  current  of  oxygen,  as  a  rule  without 
addition  of  any  oxidising  substance,  and  using  a  quartz  combustion 
tube,  is  recommended  (compare  Abstr.,  1906,  ii,  630;  1908,  ii,  630). 

I..  DE  K. 
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Apparatus  for  the  Determination  of  Equivalents  of  Metals 
and  for  the  Estimation  of  Carbon  Dioxide  both  Directly  and 
Indirectly.  Manindra  Nath  Banerjee  {Chevi.  Xev)8,  1910,  102, 
90 — 92). — The  apparatus  consists  of  a  small  flask  fitted  with  a  cork, 
through  which  pass  the  stem  of  a  small  tapped  funnel,  a  short  bent 
tube,  and  a  delivery  tuoe.  The  portion  of  the  latter  below  the  cork  is 
provided  with  three  bulbs,  and  the  lower  end  is  bent  upwards  so  as  to 
be  level  with  the  uppermost  bulb.  Concentrated  sulphuric  acid  is  filled 
into  these  bulbs,  and  serves  to  dry  the  gases  liberated  from  the  sub- 
stance contained  in  the  flask  by  the  action  of  a  reagent  (sulphuric  acid, 
ete.)  introduced  from  the  tapped  funnel.  The  gases  evolved  may  be 
collected  in  a  suitable  absorption  tube  and  weighed,  or  their  quantity 
determined  by  weighing  the  apparatus  before  and  after  the  operation. 
A  small  hand-bellows  and  a  drying  tube  are  provided  for  passing  a 
current  of  air  through  the  apparatus  to  remove  residual  traces  of 
gases.  W.  P.  S. 

Analysis  of  Amblygonite.  H.  Cobmimbceuf  {Ann.  Chim.  anal., 
1910,  15,  295 — 298). — The  following  method  is  recommended  for  the 
analysis  of  amblygonite,  which  is,  essentially,  lithium  sodium  fluoro- 
phosphate.  Two  grams  of  the  finely  divided  sample  are  mixed  in  a 
platinum  crucible  with  4  grams  of  calcium  oxide,  and  then  heated  over 
a  blast-lamp  for  about  fifteen  minutes.  When  cold,  the  semi-fused 
mass  is  dissolved  in  dilute  nitric  acid,  and  the  solution  is  evaporated 
to  dryness.  The  silica  is  collected  on  a  filter,  and  the  phosphoric  acid 
is  e-timated  in  the  filtrate  by  the  bismuth  method.  After  removing 
the  excess  of  bismuth  (as  sulphide)  in  the  filtrate  from  the  bismuth 
phosphate  precipitate,  the  aluminium  is  precipitated  in  the  usual 
manner.  The  filtrate  from  the  aluminium  hydroxide  is  treated  with 
ammonium  oxalate  to  remove  calcium  salts,  and  the  sodium  and  lithium 
remaining  in  the  solution  are  weighed  together  as  their  sulphates.  The 
lithium  is  finally  separated  from  the  sulphate  mixture  as  its  phosphate. 
The  fluorine  is  estimated  by  difference.  W.  P.  S. 

Separation  of  Calcium  and  Magnesium.  Ernst  Murmaxn 
{Zeitach.  anal.  Chem.,  1910,49,  688 — 698). — Calcium  may  be  separated 
with  sufficient  accuracy  from  magnesium  by  the  oxalate  process  in  its 
various  modifications,  either  in  ammoniacal  or  acetic  acid  solutions. 
If,  however,  as  in  the  case  of  magnesite,  the  magnesium  largely 
pre<lominates,  the  results  are  quite  erroneous. 

Attempts  to  remove  the  magnesium  by  means  of  barium  hydroxide 
and  thf  n  to  estimate  the  calcium  in  the  filtrate,  after  precipitating  the 
barium  with  sulphuric  acid,  proved  quite  unsuccessful  even  when 
dealing  with  extremely  dilute  solutians. 

The  only  successful  way  of  obtaining  a  complete  separation  is  to 
prepare  a  .solution  of  the  mixed  chlorides  in  90%  alcohol.  The  amount 
of  calcium  should  be  approximately  known,  and  a  sufliciency  of  dilute 
sulphuric  acid  be  added  to  hecure  its  conversion  into  sulphate.  The 
precipitate  is  then  freed  from  any  co-precipitated  magnesium  sulphate 
by  prolonged  washing  with  the  same  alcohol.  L.  de  K. 
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Estimation  of  Barium.  Maurice  Huybrechts  {Bull.  Soc.  chim. 
B'iJg.,  1910,  24,  281—283.  Compare  this  vol.,  ii,  544) —Results  of 
experiments  are  given  which  appear  to  indicate  that  the  estimation  of 
barium  as  sulphate  is  most  trustworthy  when  the  solution  from  which 
the  precipitation  is  made  contains  about  05%  of  free  hydrochloric 
acid ;  it  is  also  advisable  to  use  a  considerable  excess  of  the  precipitant 
(10%  ammonium  sulphate  solution).  W.  P.  S. 

Estimation  of  Small  Quantities  of  Lead  in  Alloys  of 
Antimony,  Copper,  and  Tin.  Wolfgang  Mann  {Chem.  Zeit.,  1910, 
34,  917). — Ten  grams  of  the  alloy  are  dissolved  in  45  c.c.  of  hydro- 
chloric acid,  D  ri9,  and  5  c.c.  of  nitric  acid,  D  1"4,  10  grams  of  tartaric 
acid  are  added,  and  the  whole  is  diluted  to  300  c.c.  When  cold, 
ammonia,  D0"91,  is  added  until  the  liquid  is  about  neutral,  when  another 
100  c.c.  of  ammonia  are  added.  Enough  potassium  cyanide  solution  is 
added  until  the  liquid  is  colourless,  and  another  extra  5  grams  of  solid 
cyanide  are  introduced.  After  heating  to  70°,  a  rapid  current  of 
hydrogen  sulphide  is  passed.  The  impure  lead  sulphide  is  collected, 
and  washed  with  a  hot  solution  of  ammonium  sulphide  and  potassium 
cyanide  (50  grams  of  commercial  ammonium  sulphide  and  10  grams  of 
potassium  cyanide  in  a  litre  of  water  ;  the  liquid  is  heated  until  colour- 
less). The  sulphide  is  then  dissolved  in  hydrochloric  acid  containing 
bromine,  the  bromine  is  boiled  off,  and,  when  cold,  excess  of  ammonia 
is  added,  and  also  5  grams  of  potassium  cyanide.  The  lead  is  now 
re-precipitated  as  sulphide,  which  is  then  redissolved  in  hydrochloric 
acid  and  bromine,  and  converted  into  sulphate  by  evaporating  with 
addition  of  10  c.c.  of  50%  sulphuric  acid. 

After  weighing  the  lead  sulphate  as  usual,  it  should  be  boiled 
repeatedly  with  ammonium  acetate,  and  any  insoluble  residue  be 
allowed  for.  L.  de  K. 

New  Reaction  for  Copper.  Rudolf  Uhlenhutu  {Chem.  Zeit., 
1910,  34,  887) — The  reagent  is  prepared  by  dissolving  0*5  gram  of 
1  :  2-diaminoanthraquinone-3-sulphonic  acid  in  500  c.c.  of  water  with 
addition  of  40  c.c.  of  aqueous  sodium  hydroxide,  D  1*4.  On  adding 
the  reagent  to  a  solution  of  a  copper  salt  so  dilute  that  the  usual  tests 
fail  to  detect  it,  there  will  still  appear  a  blue  coloration.  The  test 
seems  to  be  conclusive  for  copper.  L.  de  K. 

Electro-deposition  of  Metals.  F.  Mollwo  Perkin  and  Willtam 
E.  Hughes  {Trans.  Faraday  Soc,  1910,  6,  14 — 18.  Compare  Sand, 
Trans.,  1907,  373). — The  authors  describe  the  various  forms  of 
rotating  anode  and  cathode  which  they  have  tried  for  rapid  electro-deposi- 
tion of  metals.  In  the  most  satisfactory  apparatus,  the  anode  is  a  closely- 
wound  spiral  of  iridio-platinum  wire,  rotating  at  750^ — 950  revolutions 
per  minute  within  a  fi.Ked  cathode,  consisting  of  a  cylinder  of  fine 
platinum  gauze.  The  whole  is  placed  in  a  tap  funnel  with  a  side-tube 
in  which  a  capillary  electrometer  can  be  dipped  when  potential 
measurements  are  desired.  With  this  apparatus,  0*03735  gram  of 
coV)alt  or  0'1265  gram  of  copper  can  be  satisfactorily  deposited  in  ten 
minutes.     In  making  potential  measurements,  the  apparatus  described 
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by  Sand  is  used  in  conjuaction  with  a  potentiometer  and  mirror 
galvanometer,  a  lOX-solixtion  of  ammonium  nitrate  being  used  as 
connecting  solution.  In  depositing  cobalt,  the  potential  break  occurs 
at  0"2  volt,  with  copper  at  055  volt.  With  very  low  potentials,  cobalt 
oxide  may  be  deposited  on  the  anode.  R.  J.  C. 

Estimation  of  Copper  as  Anhydrous  Cupric  Sulphate.  Albert 
Recoura  {Bull.  Soc.  chim.,  1910,  [iv],  7,  832— 83-t).— Although  the 
hist  traces  of  water  are  only  removed  with  great  difficulty  from  copper 
sulphate  at  180 — 200°  when  the  latter  is  a  residue  from  a  neutral 
aqueous  solution,  it  is  found  that  such  a  residue  from  a  solution 
containing  a  little  sulphuric  acid  cm  be  freed  easily  from  water  and 
the  excess  of  acid  at  this  temperature.  It  is  suggested  that  by  taking 
advantage  of  this  fact,  all  copper  compounds  which  can  be  readily 
converted  into  cupric  sulphate,  directly  or  indirectly,  may  be  estimated 
as  anhydrous  cupric  sulphate.  T.  A.  H. 

The  Separation  of  Copper  from  Cadmium  and  Zinc  by 
means  of  "  Cupferron."  Josef  Haxus  and  Arx.  Sovkup  (Zeitsck. 
anorg.  Chem.,  1910,  68,  52 — 56). — The  results  obtained  agree  with 
those  of  Biltz  and  HiJdtke  (this  vol.,  ii,  550).  The  separation  of 
copper  from  cadmium  and  zinc  by  means  of  this  reagent  has  no 
advantage  over  the  older  methods.  C.  H.  D. 

Colorimetric  Estimation  of  Manganese  in  Presence  of 
Iron.  M.  E.  Schmidt  (/.  Amer.  Chem.  Soc,  1910,  32,  965—967).— 
An  account  is  given  of  the  best  mode  of  carrying  out  Walter's  colori- 
metric method  for  estimating  small  quantities  of  manganese  in 
presence  of  iron  {Chemical  News,  1901,  84,  239)  so  as  to  obtain 
accurate  results  with  as  great  rapidity  as  possible.  The  method  has 
been  found  suitable  for  estimating  manganese  in  certain  pharmaceutical 
preparations.  It  has  been  employed  by  Hillebrand  in  the  analysis  of 
minerals,  and  should  also  prove  useful  for  the  estimation  of  manganese 
in  waters.  E.  G. 

The  Part  taken  by  Atmospheric  Oxygen  in  the  Oxidation 
of  Oxalic  Acid  by  the  Higher  Oxides  of  Manganese.  K. 
Schroder  {Zeitsch.  offeutl.  Chem.,  1910,  16,  270—283,  290—305).— 
When  the  available  oxygen  in  pyrolusite  is  estimated  by  Lunge's 
method,  the  results  are  high  if  the  hot  solution  is  allowed  to  remain 
before  titrating  back.  Air  alone  is  without  action  on  oxalic  acid,  the 
presence  of  a  manganese  salt  being  nece.ssary.  The  oxidation  is  still 
further  accelerated  if  titanium  is  present  as  well  as  manganese.  By 
excluding  air,  or  by  using  a  concentrated  solution  of  oxalic  acid  and 
heating  rapidly,  results  may  be  obtained  which  agree  with  those  given 
by  titration  with  ferrous  sulphate. 

In  titrating  oxalic  acid  with  |K)tas>iiim  permanganate,  a  small  error 
arises  from  induced  atmospheric  oxidition  if  the  titration  is  slow  (five 
to  ten  minutes)  and  the  solution  is  only  slightly  acid.  This  error  is 
increased  by  the  presence  of  manganese  sulphate,  and  still  more  by 
titanium  dioxide.  Such  additions  give  rise  to  error,  even  in  strongly 
acid  solutions  titrated  rapidly. 
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The  formation  of  hydrosjen  peroxide,  observed  by  Georgevics  and 
Springer  (Abstr  ,  1900,  ii,  631)  and  by  Skrabal  (Abstr.,  1905,  ii,  17, 
18),  also  occurs  when  oxalic  acid  acts  on  manganese  dioxide,  and 
depends  on  the  action  of  atmospheric  oxygen,  as  it  is  not  observed  in 
the  absence  of  air.  When  the  titration  of  oxalic  acid  with  per- 
manganate is  rapid,  there  is  a  compensation  of  errors,  as  the  results 
are  not  low  even  when  a  stream  of  oxygen  is  passed  through  the 
apparatus.  This  must  be  attributed  to  the  formation  of  hydrogen 
peroxide.  The  peroxide  is  only  very  slowly  decomposed,  even  on 
boiling,  by  oxalic  acid,  except  in  the  presence  of  titanium  or  of  much 
manganese. 

For  practical  purposes,  the  error  of  the  titration  is  negligible,  even 
in  contact  with  air,  if  the  temperature  is  not  above  50°,  and  the  solu- 
tion contains  as  much  as  30  c.c.  of  sulphuric  acid  (1  :  1)  to  200  c.c. 
of  water,  and  the  titration  is  performed  rapidly.  It  is  therefore  best 
to  determine  the  approximate  quantity  of  permanganate  required  by 
a  preliminary  titration,  and  then  to  warm  the  solution  to  50°  and  add 
the  greater  part  of  the  permanganate  at  once.  The  addition  of  a 
manganese  salt  is  undesirable. 

The  author  also  reviews  the  theory  of  the  induced  reaction. 

C.  H.  D. 

Sulphurous  Acid  as  an  Etching  Reagent  for  Metallographic 
Purposes.  Siegfried  Hilpert  and  Edward  Colver-Glauert 
{Zeitsch.  anorg.  Cheyn.,  1910,  68,  63—68). — A  dilute  solution  of 
sulphurous  acid  (Ij  25)  reacts  with  iron,  coating  the  surface  with  a 
thin  layer  of  sulphide.  This  reaction  may  be  used  to  develop  the 
structure  of  cast  iron  and  steel.  Cementite  is  not  attacked.  The 
results  obtained  on  etching  austenite,  martensite,  and^  troostite  differ 
somewhat  from  those  given  by  other  reagents,  and  the  method  may 
prove  useful  in  distinguishing  these  constituents.  C.  H.  D. 

Precipitation  of  the  Iron  Group  and  the  Composition  of 
Certain  Ferric  Formates.  Olin  F.  Tower  {J.  Amer.  Chem.  Soc, 
1910,  32,  953 — 957). — The  precipitation  of  iron,  aluminium,  and 
chromium  as  basic  acetates  is  not  very  satisfactory,  on  account  of  the 
difficulty  of  filtering  and  washing  the  precipitate.  Schulze  {Chem. 
Centr.,  1861,  3)  therefore  recommended  the  use  of  ammonium  formate 
for  precipitating  iron  and  aluminium,  and  this  method  has  been 
studied  by  the  author. 

It  has  been  found  that  both  iron  and  aluminium  can  be  completely 
precipitated  by  boiling  with  ammonium  formate  if  the  solution  is 
sufficiently  dilute.  Filtration  takes  place  more  rapidly  than  in  the 
case  of  the  basic  acetates.  Chromium  is  not  precipitated  unless  iron 
is  present.  The  presence  of  ammonium  chloride  is  desirable,  as  it 
causes  the  precipitate  to  form  larger  flakes  and  thus  facilitates  filtra- 
tion. The  method  of  procedure  which  has  been  found  to  give  the  best 
results  is  described  in  detail. 

Ludwig  {Arch.  Pharm.,  1861,  [ii],  107,  1)  and  Scheurer-Kestner 
(Compt.  rend.,  1863,  56,  1092)  have  stated  that  ferric  triformate  can 
be  prepared  by  the  action  of  formic  acid  on  moist  ferric  hydroxide. 
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It  is  cow  found,  however,  that  the  product  thus  obtained  has  the 
composition  Fe3(OH)o(CH02)7.  The  basic  formate  precipitated  under 
the  usual  conditions  is  representedby  the  formula  re303(OH)2'CHOo. 

E.  G." 

Pyrogallol  Dimethyl  Ether,  a  Delicate  Reagent  for  Chromic 
Acid,  Ferric  Salts,  and  Nitrites.  Julius  Meterfeld  {Chem.  Zeit., 
1910,  34,  948). — If  a  2%  aqueous  solution  of  the  reagent  is  added  to  a 
solution  of  potassium  dichromate  acidified  with  sulphuric  acid,  a 
yellowish-red  or,  in  very  weak  solutions,  a  yellow  coloration  is 
formed.  Chloroform  exti-acts  the  colouring  matter  and  turns  yellow. 
This  test  exceeds  in  delicacy  the  hydrogen  peroxide  test. 

As  a  test  for  iron  it  is  about  equal  to  the  thiocyanate  test,  and 
in  the  case  of  nitrites  it  is  about  as  delicate  as  the  reaction  with 
potassium  iodide  and  starch.  The  test  is  also  obtained  with  potassium 
permanganate  so  diluted  as  to  be  colourless.  It  is  essential  that  the 
reagent  should  be  freshly  prepared.  L.  de  K. 

Rapid  and  Accurate  Method  for  the  Estimation  of 
Titanium.  O.  L.  Baknebey  and  R.  M.  Isham  {J.  Avvir.  Chem.  Soc., 
1910,  32,  957 — 962). — The  methods  of  estimating  titanium,  depending 
on  the  precipitation  of  titanic  acid  from  solutions  containing  sulphurous 
and  sulphuric  acids,  and  the  volumetric  method  involving  i-eduction 
with  zinc  and  subsequent  titration  with  potassium  permanganate,  give 
low  results.  The  methods  in  which  the  iron  is  reduced  with  sulphur 
dioxide  or  hydrogen  sulphide,  and  the  titanium  precipitated  with 
ammonia  or  by  boiling  with  sodium  or  ammonium  acetate  and  acetic 
acid,  give  high  results  when  a  large  excess  of  iron  is  present. 

A  new  method  is  now  described  which  gives  accurate  results,  and 
has  been  found  useful  for  the  analysis  of  rutile  and  iron  ores.  The 
silica  is  removed  by  means  of  hydrofluoric  acid  in  presence  of  sulphuric 
acid.  The  residue  is  evaporated  to  dryness  and  fused  with  sodium 
carbonate  and  a  little  sodium  nitrate  in  order  to  convert  the  iron  and 
titanium  into  insoluble  ferric  oxide  and  sodium  titanate,  and  after- 
wards extracted  with  hot  water  to  remove  the  soluble  phosphates, 
sulphates,  and  aluminates.  The  ferric  oxide  and  sodium  titanate  are 
dissolved  in  hydrochloric  acid,  and  the  ferric  chloride  is  extracted  by 
means  of  ether.  The  remaining  traces  of  iron  are  reduced  with 
sulphur  dioxide  and  the  titanic  acid  is  precipitated  by  boiling  with 
acetic  acid,  and  afterwards  collected  and  converted  into  titanium  oxide 
by  ignition. 

If  the  titanium  is  present  only  in  small  quantity,  it  can  be  estimated 
colorimetrically.  The  solution,  after  extraction  with  ether,  is  heated 
to  expel  dissolved  ether.  Wlien  cold  it  is  transferred  to  a  Nessler's 
tube  and  treated  with  hydrogen  peroxide,  diluted  to  a  particular 
volume,  and  compared  with  standard  solutions  of  titanic  acid  in 
hydrochloric  acid  which  have  been  similarly  treated  with  hydrogen 
peroxide. 

Rosenheim  and  Schulte  (Abstr.,  1901,  ii,  244)  have  described 
R  yellowish-white  compound  obtained  by  the  action  of  an  ethereal 
Bolution  of  hydrochloric  acid  on  titanium  hydroxide.     It  has  now  been 
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found  that  this  compound  is  colourless  if  the  ether  employed  is  frfee 
from  peroxide.  E.  G. 

Gravimetric  Estimation  of  Vanadium  as  Silver  Vanadate. 
Philip  E.  Browning  and  Howard  E.  Palmer  {Amer.  J.  Sci.,  1910, 
[iv],  30,  220 — 222). — Experiments  made  to  determine  the  conditions 
under  which  vanadium  can  be  estimated  gravimetrically  as  silver 
vanadate  show  that  the  precipitate  formed  by  the  addition  of  silver 
nitrate  to  a  neutral  solution  is  of  constant  composition,  corresponding 
with  the  meta-vanadate.  From  solutions  acidified  with  acetic  acid, 
a  silver  salt  of  variable  composition  is  precipitated.  H.  M.  D. 

Application  of  Potassium  Perricyanide  in  Alkaline  Solu- 
tion to  the  Estimation  of  Vanadium  and  Chromium.  Howard 
E.  Palmer  {An,er.  J.  Set.,  1910,  [ivj,  30,  141 — 145). — A  continuation 
of  the  previous  paper  on  this  subject  (this  vol.,  ii,  54G). 

Estimation  of  Vanadium. — The  vanadate  (about  0*1  gram  present  as 
an  ammonium  salt)  is  acidified  with  hydrochloric  acid  and  reduced  to 
the  blue  compound  by  passing  a  current  of  sulphur  dioxide.  The 
solution  is  then  boiled  iu  a  current  of  carbon  dioxide  to  expel  the  last 
traces  of  the  sulphur  dioxide.  When  cold,  a  solution  of  potas?ium 
ferricyanide  is  added  in  quantity  at  least  ten  times  that  theoretically 
required,  followed  by  6  grams  of  potassium  hydroxide.  After  diluting 
to  100 — 125  c.c,  the  vanadic  acid  is  removed  by  adding  solution 
of  barium  hydroxide,  and  the  liquid  is  filtered  through  an  asbestos 
filter.  The  filtrate  and  washings  are  then  acidified  with  hydrochloric 
acid,  and  the  ferrocyanide  formed  in  the  reaction  is  titrated  with 
permanganate.     Two  mols.  of  ferrocyanide  =  two  atoms  of  vanadium. 

Estimation  of  Chromium. — The  process  worked  out  by  Bollenbach 
and  Luchmann  (Abstr.,  1909,  ii,  187)  gives  good  results  if  at  least 
fifteen  times  the  theoretical  quantity  cf  ferricyanide  is  used  and  a 
stronger  potassium  hydroxide  solution  is  added.  In  this  process  the 
chromum  is  removed  before  the  titration  as  barium  chromate.  After 
acidifying  with  hydrochloric  acid,  an  excess  of  permanganate  is  added, 
and  this  is  titrated  in  turn  by  means  of  iV/20-ferrocyanide  in  presence 
of  a  trace  of  a  ferric  salt,  the  end  point  being  indicated  by  the 
appearance  of  a  green  coloration. 

Estimation  of  mixed  Vanadium  and  Chromium. — -About  0'2  gram 
of  the  mixed  compounds,  both  in  the  higher  state  of  oxidation,  are 
dissolved,  and  the  solution  is  divided  into  two  equal  portions.  In  one 
of  these  the  salts  are  reduced  by  means  of  sulphur  dioxide  as  directed, 
and  a  sufficient  excess  of  potassium  ferricyanide  and  potassium 
hydroxide  is  added.  Both  vanadate  and  chromate  are  then  removed 
by  means  of  barium  hydroxide,  and  the  filtrate  is  acidified  with 
hydrochloric  acid.  The  solution  is  then  titrated  with  permanganate 
as  in  the  case  of  chromium. 

The  second  portion  is  titrated  for  vanadium  only,  as  follows  :  To 
the  solution,  measuring  about  100  c.c,  are  added  10 — 15  c.c.  of  glacial 
acetic  acid  and  then  hydrogen  peroxide.  On  boiling,  the  chromium  is 
reduced  to  oxide,  whilst  the  vanadium  is  not  ali'ected.  A  bolutioa 
of  lead  acetate  is  added,  which  causes  a  precipitate  of  lead  vanadate, 
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which  becomes  more  compact  when  the  liquid  is  heated  to  boiling. 
The  precipitate  is  collected  on  asbestos,  washed  thoroughly,  and 
dissolved  in  aqueous  potassium  hydroxide.  The  lead  is  then  removed 
by  adding  excess  of  sulphuric  acid,  and  the  vanadium  reduced  by 
passing  a  current  of  sulphur  dioxide.  After  boiling  in  a  current  of 
carbon  dioxide,  the  vanadium  is  titrated  with  permanganate. 

The  amount  of  permanganate  required  for  the  oxidation  of  the 
chromium  is  then  found  by  difference.  L.  de  K. 

The  Separation  of  Antimony  and  Tin  by  Distillation. 
WiLHELM  Plato  {Zeitsch.  anorg.  Chein.,  1910,  68,  26 — 47). — 
Antimony  may  be  completely  separated  from  tin  by  distillation  of  its 
chloride,  the  tin  being  hxed  by  means  of  phosphoric  acid.  The  boiling 
point  of  the  mixture  is  best  raited  by  the  addition  of  sulphuric  acid. 
A  Jena  glass  Kjeldahl  flask  is  used,  provided  with  a  rubber  stopper, 
through  which  pass  a  thermometer,  a  tap-funnel  with  stem  reaching 
nearly  to  the  bottom  of  the  flask  and  fitted  with  a  side  arm,  and  a  gas 
delivery  tube  connected  to  a  condenser.  The  lower  end  of  the 
condenser  is  bent,  and  reaches  to  the  bottom  of  the  receiver.  A 
second  tube  forms  a  reflux  condenser  for  this  receiver. 

The  substance  containing  tin  and  antimony,  such  as  the  mixture  of 
sulphides,  is  dissolved  in  6  c.c.  of  concentrated  sulphuric  acid,  and 
transferred  to  the  flask  together  with  7  c.c.  of  phof-phoric  acid,  D  1"70, 
and,  after  cooling,  10  c.c.  of  hydrochloric  acid  are  added  through  the 
tap-funnel.  About  50  c.c.  of  hydrochloric  acid  are  then  placed  in  the 
receiver,  and  the  apparatus  is  connected.  During  the  first  heating, 
carbon  dioxide  is  led  into  the  flask,  and  the  reflux  condenser  is 
connected  with  a  draught.  When  the  temperature  reaches  155 — 165°, 
it  is  kept  constant  by  adding  fuming  hydrochloric  acid  at  the  rate  of 
50 — 60  drops  a  minute.  The  distillation  lasts  one  and  a-half  hours, 
and  the  whole  of  the  antimony  is  then  contained  in  the  leceiver.  It 
is  estimated  by  any  of  the  usual  methods. 

The  tin  remaining  in  the  flask  may  now  be  distilled  into  a  receiver 
containing  hydrochloric  acid.  The  tap-funnel  is  filled  with  a  solution 
of  bromine  in  fuming  hydrochloric  acid,  and  6  c.c.  of  concentrated 
sulphuric  acid  are  introduced  into  the  flask.  Instead  of  carbon 
dioxide,  a  current  of  sulphur  dioxide  is  passed  through  the  liquid 
during  the  distillation,  and  the  temperature  is  kept  constant  at 
180 — 190°.  After  an  hour,  all  the  tin  is  prebent  in  the  receiver  as 
tetrswjhloride.  Sulphur  dioxide  is  then  removed  by  a  cunent  of 
carbon  dioxide,  the  receiver  bting  heated. 

Antimony  is  best  estimated  as  the  trisulphide,  and  tin  by  precipita- 
tion as  sulphide  together  with  a  mercury  salt,  in  order  to  yield  a 
precipitate  which  is  readily  filleted,  finally  igniting  to  stannic  oxide. 

When  arsenic  is  also  present,  it  i.s  best  to  distil  the  solution  in 
sulphuric  acid  so  as  to  drive  both  arsenic  and  antimony  over.  After 
adding  5  grams  of  tartaiic  acid  to  the  distillate,  it  is  distilled  in  a 
current  of  carbon  dioxide,  when  all  the  arsenic  paa.ses  over.  The 
separations  may  be  combined  by  using  a  receiver,  containing 
hydrochloric  and  tartaiic  acids,  heated  so  that  the  ar&enic  di^til8  over 
into  a  second   receiver.     Lead   is   obtained    directly  as   sulphate  ou 
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diluting  the  residue  in  the  distilling  flask,  and   copper  may  then  be 
estimated  electrolytically  in  the  filtrate.  .       C.  H.  D. 

Electric  Combustion  Furnace  for  Methane  Eatimation. 
J.  August  Fries  (/.  Amer.  Chem.  Soc,  1910,32,  949—953). — A  special 
combustion  furnace  has  been  devised  for  the  estimation  of  the  com- 
bustible gases,  chiefly  or  wholly  methane,  excreted  by  cattle  in  the 
course  of  respiration  calorimeter  experiments.  The  quantity  of  air 
taken  for  analysis  from  the  respiration  calorimeter  chamber  amounts 
to  3 "5  litres  per  minute.  This  volume  passes  through  the  combustion 
tube  in  which  the  combustible  gases  are  oxidised,  platinised  kaolin 
serving  as  a  catalyst. 

The  combustion  tube  is  a  copper  tube  of  20  mm.  internal  diameter 
and  3 '35  metres  long  ;  the  portion  heated  is  protected  by  a  nickel- 
plated  brass  tube  which  fits  loosely  over  it.  The  outside  box  and 
supports  for  the  tube  are  constructed  of  asbestos  board,  three-quarter 
inch  thick.  The  resistance  coils  are  wound  on  three  quartz  tubes  of 
37  mm.  internal  diameter  and  70  cm.  long.  A  full  description  of  this 
furnace  is  given  in  the  original. 

This  electric  furnace  is  to  be  preferred  to  the  gas  furnace,  as  it  gives 
a  more  uniform  heat,  can  be  easily  regulated,  and  obviates  the  danger 
of  the  air  supply  of  the  respiration  calorimeter  becoming  contaminated 
with  combustible  gases.  E.  G. 

Condensation  of  Petroleum  and  its  Distillates  withMethylal 
and  Sulphuric  Acid.  Y.  F.  Here  {Chem.  Zeit.,  1910,34,  893—894). 
— Nastukolf's  formalin  process  for  the  estimation  of  the  hydro- 
carbons in  petroleum  which  form  condensation  products  with  this 
aldehyde  (Abstr.,  1904,  i,  80)  does  not  yield  concordant  results,  and 
the  product  is  partly  soluble  in  chloroform.  Methylal  is  a  more 
sensitive  reagent  for  the  purpose  ;  by  it  0*05  vol.  %  of  benzene  can  be 
detected,  whereas  formalin  only  indicates  the  presence  of  5%  of  benzene. 

The  reaction  with  methylal  depends  largely  on  the  temperature.  A 
mixture  of  5  grams  of  Baku  spindle  oil,  D  0"900,  and  10  .grams  of 
methylal,  cooled  by  water,  is  treated  with  10  c.c.  of  concentrated 
sulphuric  acid  in  a  fine  stream  ;  when  cold  the  mixture  is  poured  into 
200  c.c.  of  water,  and  is  neutralised  with  ammonium  hydroxide,  the 
precipitate  is  collected  on  several  layers  of  filter-paper,  dried  at  115°, 
washed  with  water  and  light  petroleum,  and  is  again  dried  at  115°; 
the  product  is  a  brownish-black  substance  (C  75'86,  H  10-4,  S  6-98%), 
which  is  soluble  in  chlorobenzene ;  yield  V%.  When  the  reaction  is 
carried  out  without  cooling,  and  the  mixture  is  heated  on  the  water- 
bath  before  being  poured  into  water,  the  purified  product  is  a  dark 
brown  powder  (C  6894,  H  7-12,  S  7-19%),  which  is  in.soluble  in  chloro- 
beneene  and  the  usual  solvents ;  yield  26%,  A  rapid  volumetric 
modification  of  the  process,  which  yields  relative  results,  and  is  suit- 
able for  the  detection  of  the  adulteration  of  light  oil  with  decolorised 
Surachany  crude  oil,  and  of  benzine  with  cheap  tar-oils,  is  the 
following  :  Two  c.c.  of  the  oil  and  4  c.c.  of  methylal,  dissolved  in 
10  c.c.  of  light  petroleum,  b.  p.  50°  (which  does  not  react  with 
methylal),  ate  placed  in  a  graduated  stoppered  cylinder,  treated  dxop 
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by  drop  with  2  c.c.  of  sulphuric  acid,  and  vigorously  shaken  for  one 
minute ;  after  .half  an  hour,  the  volume  of  the  precipitate,  which  has 
settled  at  the  bottom  of  the  cylinder,  is  read.  C.  S. 

Assay  of  the  Halogen  Compounds  of  the  United  States 
Pharmacopoeia  with  Special  Reference  to  Thymol  Iodide. 
Elias  Elvove  {Amer.  J.  Fharm.,  1910,  82,  403— 409).— It  is 
considered  desirable  that  a  general  process  for  the  estimation  of 
halogen  compounds  should  be  inserted  in  the  United  States 
Pharmacopoeia,  and  for  this  purpose  the  method  described  by  Wallis 
(Abstr.,  1906,  ii,  255)  or  that  of  Self  (Abstr.,  1907,  ii,  657)  is 
considered  suitable.  Thymol  iodide  is  particularly  diflScult  to  decom- 
pose quantitatively  (Gane  and  Webster,  Abstr.,  1909,  ii,  613),  but 
trials  show  that  the  following  modification  of  Self's  process  gives  good 
results.  The  iodide  (O'l  to  O'O  gram)  is  mixed  with  ether  (10  c.c), 
.A72-sodium  hydroxide  in  alcohol  (20  c.c),  and  zinc  dust  (2  grams),  and 
boiled  under  a  reflux  apparatus  during  one  hour.  Glacial  acetic  acid 
(10  c.c.)  and  water  (200  c.c.)  are  then  added,  and  the  mixture  again 
boiled  during  one  hour.  The  reflux  apparatus  is  washed  out  into  the 
flask,  and  the  contents  of  the  latter  filtered  and  the  filter  washed  with 
hot  water  (30  c.c).  To  the  filtrate  a  definite  amount  of  iV/lO-silver 
nitrate  solution  is  added,  in  excess  of  about  5  c.c.  The  mixture 
is  boiled  during  ten  minutes,  50  c.c.  of  10%  nitric  acid  added,  and  the 
whole  again  boiled  during  five  minutes.  The  filtrate  from  this  with 
the  washings  (30  c.c.  of  hot  water)  is  cooled,  and  the  excess  of  silver 
nitrate  titrated  by  standard  thiocyanate,  using  5  c.c.  of  a  10%  solution 
of  iron  alum  as  indicator.  Chlorine  in  the  compound  can  be  determined 
by  calculation  from  the  weight  of  the  silver  precipitate.        T.  A.  H. 

The  a-Naphtholsulphuric  Reaction  for  Dextrose.  Laszl6  von 
Udranszky  {Zeitsch.  physiol.  Chem.,  1910,  68,  88 — 92.  Compare 
Abstr.,  1888,  863). — Concentrated  sulphuric  acid  added  to  a  solution 
of  dextrose  and  a-naphthol  produces  a  violet  ring  where  the  two 
liquids  meet. 

The  green  coloration  observed  by  Goldschmiedt  (this  vol.,  ii,  555, 
759)  in  testing  urines  is  probably  not  due  to  glycuronic  acid,  but  to 
nitrates  or  nitrites  present  in  the  urine.  J.  J.  S. 

A  New  Method  for  Estimating  Sugar  in  Urine.  K.  A. 
Hasselbalch  and  J.  Lindhard  {Bioc/iem.  Zeitsch.,  1910,  27,  273 — 295). 
— An  alkaline  solution  of  safranine  and  other  dyes  is  decolorised 
by  dextrose  and  other  carbohydrates.  For  quantitative  purposes  equal 
parts  of  a  solution  of  safranine  (1  in  10,000)  and  potassium  hydr- 
oxide (1  in  100)  are  mixed.  Two  c.c.  of  this  mixture,  or  more  if 
the  quantity  of  sugar  in  the  urine  is  large,  are  mixed  with  a  known 
number  of  drops  of  a  sugar  solution,  and  the  mixture  is  warmed  on  a 
water-bath.  The  amount  of  sugar  is  estimated  by  ascertaining  the 
number  of  drops  which  are  required  just  to  decolorise  the  alkaline 
mixture,  which  can  be  standard i.«<ed  by  a  .sugar  solution.  The  authors 
claim  that  the  method  has  the  advantage  over  other  methmis  in  that  a 
preliminary   separation    of    proteins   is    unnoce.s.<«ary,    and    that    the 
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reduction  due  to  substances  in  the  urine  other  than  sugars  is  only 
about  one-quarter  of  that  found  in  the  Bang-titration  method.  The 
authors  also  give  the  results  of  a  large  number  of  sugar  estimations 
in  normal  and  pathological  urines.  The  reagents  employed  do  not 
deteriorate  on  keeping.  S.  B.  S. 

New  Reactions  for  Salicylic  Acid.  C.  Reichard  {Phann.  Zentr.-h., 
1910,  51,  743 — 749). — Numerous  new  reactions  for  salicylic  acid  are 
communicated.  Of  the  more  chaiacteristic  tests,  the  following  are  the 
most  important.  A  pinch  of  titanic  acid  is  moistened  with  sulphuric 
acid  and  heated  for  a  short  time  ;  it  is  iiot  necessary  to  effect  solution. 
A  little  salicylic  acid  is  now  added,  and  the  whole  set  aside  for  a  few 
hours.  If  now  a  drop  of  aqueous  potassium  hydroxide  is  allowed  to 
come  in  contact  with  the  mixture,  a  fine  orange-red  coloration  will  be 
noticed.  Reversely,  the  test  may  be  used  for  the  detection  of  titanic 
acid. 

A  mixture  of  salicylic  acid  and  copper  sulphate  moistened  with 
hydrochloric  acid  when  exposed  to  the  air  loses  its  green  colour,  but 
after  some  days  a  reddish-violet  coloration  appears,  resembling  the 
biuret  reaction  for  albumin.  A  concentrattd  solution  of  potassium 
ferricyanide  turns  dark  green  when  mixed  with  salicylic  acid,  and,  on 
adding  a  drop  of  strong  aqueous  potassium  hydroxide,  the  liquid  turns 
a  dark  green  bluiah-black,  which  disappears  on  shaking ;  the  colour 
then  changes  to  a  slightly  green  brownish-yellow.  L.  de  K. 

A  Source  of  Error  in  the  Detection  and  Estimation  of 
Salicylic  Acid.  Henri  Pellet  {Ann.  Chim.  anal.,  1910,  15. 
302 — 305). — Attention  is  drawn  to  the  fact  that  salicylic  acid  is  a 
normal  constituent  of  many  fruits,  etc.  When  the  presence  of  salicylic 
acid  is  detected  in  an  article  of  food  or  in  a  beverage,  it  is  necessary 
to  estimate  the  quantity  present  in  order  to  ascertain  whether  the 
sample  contains  added  salicylic  acid.  The  amount  present  naturally, 
for  instance  in  wine,  is  about  0*001  gram  per  litre,  whil^t  it  is  necessary 
to  add  from  0'040  to  0060  gram  per  litre  before  the  acid  has  an 
effective  preservation  action.  The  substance  discovered  by  Backe  (this 
vol.,  i,  225)  may  al>o  be  mistaken  for  salicylic  acid.  W.  P.  !S. 

Estimation  of  Salicylic  Acid  in  Jams,  etc.  Th.  von  Fellen- 
IJEUG  {Zeitsch.  N'ahr.  Genussm.,  1910,  20,  63 — 70). — The  process 
described  is  a  modification  of  that  proposed  by  Harry  and  Mummery 
(Abstr.,  1905,  ii,  426)  ;  this  method  is  considered  to  be  untrustworthy, 
owing  to  the  fact  that  a  portion  of  the  salicylic  acid  volatilises  during 
the  distillation  of  the  ether,  that  the  lead  precipitate  occludes 
salicylic  acid,  that  three  extractions  with  ether  are  iusuflicient  to 
remove  all  the  salicylic  acid,  and  that  the  latter  is  contaminated  with 
fruit  acids  which  interfere  with  the  colorinietric  estimation  of  the 
salicylic  acid.  The  details  of  the  modified  process  are  as  follows  : 
Fifteen  grams  of  the  sample  are  mixed  with  50  c.c,  of  warm  water, 
the  mixture  is  neutralised  with  aV-sodium  hydroxide  solution,  and 
treated  with  10 -a  c.c.  of  sodium  citrate  solution,  a  being  the 
q  laotity  of  i\^-8odium  hydroxide  solution  required   for  the  neutralisa- 
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tion.  The  sodium  citrate  solution  is  prepared  by  neutralising  35 
grams  of  citric  acid  with  sodium  hydroxide,  and  diluting  the  solution 
to  a  volume  of  500  c.c.  The  mixture  is  now  treated  successively  with 
10  c.c.  of  basic  lead  acetate  solution,  Dl'24,  10  c.c.  "of  iV-sodium 
hydroxide  solution,  5  c.c.  of  iV-hydrochloric  acid,  and  40  c  c.  of 
saturated  sodium  chloride  solution.  The  addition  of  these  salts 
prevents  salicylic  acid  being  retained  in  the  lead  precipitate  formed. 
The  whole  mass  is  now  diluted  to  a  volume  of  100  c.c,  filtered,  and 
100  c.c.  of  the  filtrate  are  acidified  with  3  c.c.  of  20%  hydrochloric 
acid  and  shaken  out  with  five  successive  quantities  of  50  c.c.  of  ether. 
The  united  ethereal  extracts  are  then  rendered  alkaline  by  the 
addition  of  10  c.c.  of  iV-sodium  hydroxide  solution,  and  the  ether  is 
removed  by  distillation.  The  residual  solution  is  diluted  with  water 
to  a  volume  of  50  c.c,  acidified  with  7  c.c.  of  20%  hydrochloric  acid, 
and  a  measured  excess  of  iV/^O-bromine  solution  is  added.  (This 
solution  is  prepared  by  dissolving  0*57  gram  of  potassium  bromate 
and  2  grams  of  potassium  bromide  in  1  litre  of  water).  After  the 
lapse  of  five  minutes,  0'5  c.c.  of  10%  potassium  iodide  solution  is 
added  for  every  10  c.c.  of  the  bromine  solution  used,  and  the  liberated 
iodine  is  titrated  with  A750-thiosulphate  solution.  The  bromine  and 
thiosulphate  solutions  must  be  titrated  against  each  other  under  the 
same  conditions  as  to  dilution,  acidity,  etc.,  as  in  the  actual  estimation. 
Each  c.c.  of  iV/50-tbiosuIphate  solution  corresponds  with  0*00046 
gram  of  salicylic  acid.  The  reactioDS  taking  place  in  this  method  of 
titrating  the  salicylic  acid  are  shown  by  the  formulae  : 

(1)  OH-C^H^-CO^H  +  8Br- CgHoBrg-OBr  +  4HBr  +  C0„ 
and  (2)  C^HjBrg-OBr  +  2KI  =  CgH2Br3-OK  + KBr +  I2.     The  excess  of 
bromine  ad<1ed   is  also  titrated  as   iodine,   and   the  difference   in  the 
quantities  of  thiosulphate  solution  used  in  the  actual   estimation  and 
the  blank  titration  gives  the  amount  of  salicylic  acid  pre.sent. 

It  was  found  by  experiment  that  the  process  yields  only  90%  of  the 
salicylic  acid  actually  present,  and  that  jams  contain  substances  which 
yield  bromine-additive  compounds,  the  quantity  of  these  substance.*, 
expressed  as  salicylic  acid,  being  about  0-05  gram  per  kilogram  of  jam. 
The  apparent  quantity  of  salicylic  acid,  S,  in  the  s-ample  is  found  from 
the  equation:  S=0'Oii\  x  Tx  a,  where  7'  is  the  titie  of  the  thio- 
sulphate .solution,  and  a  the  quantity  of  thiosulphate  solution  used  for 
10  grams  of  the  sample.  The  actual  quantity,  x,  is  obtained  from  the 
equation  :  r^S  -  0*05  +  01  {S  -  005).  The  limit  of  error  of  the  process 
is  ±0-001%.  W.  P.  S. 

Extraction  Apparatus.  George  S.  Walpole  (Chem.  Xews,  1910, 
102,  129 — 130). — A  modified  Soxhlet  apparatus  is  described  in  which 
iiere  are  no  corks,  rubber  stoppers,  or  ground-in  joints.  The  extrac- 
-lon  flask  is  provided  with  a  flange  in  which  the  outer  part  of  the 
extraction  part  of  the  apparatus  rests,  mercury  being  placed  in  this 
flange  so  as  to  form  a  mercury  seal.  An  inner  tube  is  placed  in  the 
extraction  portion  of  the  apparatus,  and  in  this  is  fitttd  a  tube  for 
holding  the  extraction  thimble  or  cartridge ;  the  lower  part  of  the 
latter  tul)e  is  provided  with  a  siphon  tube  as  in  the  Soxhlet  apparatus. 
The  conden.ser  is  attached  by  means  of  a  blown-in  joint  to  the  top  of 
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the  outer  tube.  The  extraction  thimble  may  be  dispensed  with  if 
desired,  and  the  material  to  be  extracted  packed  in  the  inner  tube 
itself.  W.  P.  S. 


Fat  Extraction  Apparatus.  William  Clacher  {Analyst,  1910,  35, 
.349). — The  apparatus  consists  of  a  short  glass  tube,  the  lower  end  of 
which  is  closed  by  a  linen  cap  ;  the  substance  to  be  extracted  is  filled 
into  this  tube,  which  is  then  suspended,  open  end  upwards,  in  a  wide- 
necked  flask  by  means  of  threads.  The  flask  contains  a  suitable  solvent, 
such  as  ether,  and  is  placed  on  a  water-bath.  The  vapour  from  the 
boiling  solvent  is  condensed  on  a  test-tube  inserted  through  the  cork 
closing  the  flask,  and  the  condensed  liquid  drops  into  the  extraction 
tube  and  percolates  the  contents.  The  test-tube  is  provided  with  a 
supply  of  cold  water,  and  a  small  opening  in  the  cork  of  the  flask  pre- 
vents excessive  pressure  of  vapour  in  the  latter.  A  small  hole  in  the 
side  of  the  extraction  tube  near  the  top  allows  the  condensed  liquid  to 
pass  from  the  tube  into  the  flask  should  the  rate  of  condensation 
exceed  the  speed  at  which  the  solvent  percolates  the  substance. 

W.  P.  S. 


Detection  and  Estimation  of  "  Saccharin  "  in  Poods  contain- 
ing Fats,  Starch,  and  Proteins.  Massimo  Tortelli  and  E.  Piazza 
{Ann.  Falsi/.,  1910,  3,  313 — 320). — The  following  procedure  is  recom- 
mended for  separating  "  saccharin  "  from  foods,  and  for  removing  fatty 
substances  extracted  along  with  the  "  saccharin."  The  sample  is 
mixed  with  sand  and  a  small  quantity  of  calcium  hydroxide  (liquid 
foods  are  evaporated  to  dxyness  after  the  addition  of  the  sand  and 
calcium  hydroxide),  and  the  mixture  is  extracted  several  successive 
times  with  boiling  alcohol,  a  quantity  of  saturated  sodium  chloride 
solution  being  added  with  each  quantity  of  alcohol.  The  united 
alcoholic  extracts  are  then  filtered,  and  the  filter  is  washed  with  a  hot 
mixture  of  alcohol  and  sodium  chloride  solution.  The  filtrate  is 
evaporated  to  a  volume  of  about  70  c.c,  15  c.c.  of  saturated  sodium 
chloride  solution  are  added,  and  the  mixture  is  shaken  several  times 
with  light  petroleum  to  remove  fatty  substances.  The  residual  solution 
is  next  heated  to  expel  all  the  remaining  alcohol,  then  acidified  with 
sulphuric  acid,  and  the  '*  saccharin  "  is  extracted  with  a  mixture  con- 
sisting of  equal  volumes  of  ether  and  light  petroleum.  On  evaporating 
the  separated  solvent,  the  "  saccharin  "  is  obtained  as  a  crystalline 
residue.  A  substance  similar  to  "  saccharin  "  is  sometimes  present  in 
foods,  namely,  "  dulcin  "  or  "  sucrol "  (p-phenetolecarbamide).  It  is 
extracted  from  the  food  along  with  "  saccharin  "  as  described  above  by 
means  of  alcohol,  but  it  is  only  slightly  soluble  in  the  light  petroleum- 
ether  mixture,  and  is  quite  insoluble  in  light  petroleum  ;  it  is  entirely 
soluble  in  ether  alone.  "Saccharin,"  m.  p.  223°,  may  be  distinguished 
from  "dulcin,"  m.  p.  173°,  from  the  fact  that  the  former  contains 
sulphur.  •'  Dulcin  "  gives  a  faint  violet  coloration  when  heated  with 
mercuric  nitrate  solution  ;  this  coloration  becomes  more  intense  on  the 
addition  of  a  trace  of  lead  peroxide.  W,  P.  b. 
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Bitter  Wines  and  the  Acrylic  Fermentation  of  Glycerol. 
E.  VoiSENET  (Coinpt.  rend.,  1910,  151,  518 — 520.  Compare  this  vol., 
ii,  738).— Deuiges'  reactiou  (Abstr.,  1909,  ii,  272,  273)  may  be 
employed  to  recognise  the  presence  of  acialdehyde  in  bitter  wines,  the 
distillate  being  treated  successively  with  bromine,  baryta  water,  and 
carbon  dioxide  to  convert  the  aldehyde  into  dihydroxyacetone. 

The  amount  of  acraldehyde  found  gives  no  indication  of  the  amount 
originally  formed,  since  a  portion  undergoes  conversion  into  acrylic 
acid  and  resinous  products,  the  latter  giving  rise  to  the  characteristic 
bitterness.  W.  0.  W. 

The  [French]  Oflftcial  Method  for  Titrating  Pyramidone. 
Paul  Lemaike  {Ann.  Chim.  anal.,  1910,  15,  307 — 308). — The  author 
draws  attention  to  an  error  in  the  directions  prescribed  by  the  French 
Codex  for  the  titration  of  pyi-amidone  ;  5  grams  of  the  sample,  instead 
of  0"5  gram,  should  require  not  less  than  20  c.c.  of  X-aeid  for  neutral- 
isation. He  also  points  out  that  the  titration,  using  methyl-orange  as 
indicator,  yields  i-esults  which  vary  slightly  according  to  the  dilution, 
temperature  of  the  solution,  and  quantity  of  methyl-orange  added. 

W.  P.  S. 

Estimation  of  Creatinine.  Peter  Rona  [Biochem.  Zeitsch., 
1910,  27,  348). — Folin's  colorimetric  method  can  be  advantageously 
applied  to  meat-essences,  urine,  etc.,  if  the  pigment  be  first  removed 
by  ferric  hydroxide,  which  does  not  adsorb  the  creatinine.      S.  B.  S. 

Detection  of  Ornithine  in  the  Cleavage  Products  of 
Proteins.  Albrecht  Kossel  and  Fk.  Weiss  {Zeitsch.  physiol.  Cltem., 
1910,  68,  160—164.  Compare  Abstr.,  1909,  i,  542).— In  the 
absence  of  lysine,  ornithine  can,  after  the  removal  of  histidine  and 
argioine,  be  isolated  readily  as  picrate,  aurichloride,  or  most  readily  as 
its  benzoyl  derivative.  In  the  presence  of  lysine,  it  is  most  readily 
isolated  as  the  picrate,  as  this  is  much  more  readily  soluble  in  water, 
or  especially  in  methyl  alcohol,  than  lysine  picrate. 

^/-Ornithine  monopicrate  (Schulze  and  Winterstein,  Abstr.,  1902,  i, 
231)  has  m.  p.  203 — 204°,  and  contains  IHoO.  d^-Ornithine  mono- 
picrate (Fischer  and  Raske,  Abstr.,  1905,  i,  863;  Riesser,  Abstr., 
1907,  J,  78)  forms  large,  triclinic  crystals  and  is  anhydrous  (Riesser 
gives  l^H/)). 

A  dipicrate,  C5Hj20.2N2,2CgH30-.N3,  has  m.  p.  195"',  and  does  not 
appear  to  be  identical  with  the  products  described  by  Fischer  and 
Raeke  and  by  Riesser,  and  is  foimed  to  a  slight  extent  when  the 
monopicrate  is  recrystallised. 

d\-Ornithiiie  dipicrolonate,  C.H,202N2,2CiqHo05N^,  has  m.  p. 
235—236^. 

One  hundred  c.c.  of  methyl  alcohol  dissolve  42 — 45  grams  of 
d^-ornithine  dipicrate  and  2*5 — 3  grams  of  c/^monopicrate,  but  only 
03 — 0*4  gram  of  (/-ornithine  monopicrate. 

The  process  of  separation  from  lysine  works  best  with  the  inactive 
ornithine,  and  when  r-ornithine  is  present,  it  is  advisable  to  racemise 
by  means  of  concentrated  sulphuric  acid  before  carrying  out  the 
separation.  J.  %i,ii. 
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Reactions  of  Alkaloids  with  Hydrogen  Peroxide.  Ed. 
Shaer  {Arch.  Fharm.,  1910,  248,  458—462). — A  description  is  given 
of  the  colour  reactions  of  many  of  the  alkaloids  with  a  reagent  made 
by  mixing  1  volume  of  Merck's  30%  "  perhydrol"  with  10  volumes 
of  pure  sulphui-ic  acid.  As  a  rule,  the  colour  reactions  are  less 
characteristic  than  others  already  known.  Quinine,  however,  pro- 
duces, even  in  minute  quantities,  an  intense  cition-yellow  to  canary- 
yellow  coloration.  Nicotine  and  hydrastine  produce  intense  chocolate- 
red  colorations.  C.  S. 

The  Volumetric  Estimation  of  Hydroferro-  and  Hydroferri- 
cyanic  Acids.  Erich  Muller  and  Otto  Diefenthaler  {Zeitsch. 
anorg.  Chem.,  1910,  67,  418 — 436.  Compare  Mecklenburgli,  this  vol., 
ii,  761). — The  titration  of  ferrocyanides  with  permanganate,  the 
accuracy  of  which  has  been  called  in  question,  gives  good  results  when 
carried  out  by  using  a  solution  containing  about  1  gram  of  the  ferro- 
cyanide  in  150 — 200  c.c.  of  water,  adding  20  c.c.  of  sulphuric  acid 
(1:4),  and  titrating  with  ^/20-potassium  permanganate  until  the 
colour  becomes  yellowish-red.  Ferricyanides  are  estimated  in  the 
same  way  after  reduction  with  ferrous  sulphate  in  alkaline  solution. 

The  estimation  of  hydroferricyanic  acid  by  addition  of  an  excess 
of  iodine  and  titration  with  thiosulphate  in  alkali  hydrogen  carbonate 
solution  is  inaccurate,  owing  to  the  action  of  the  carbonate  on  iodine 
(Foerster  and  Gyr,  Abstr.,  1903,  ii,  209),  and  the  use  of  arsenious  acid 
does  not  give  better  results. 

Ferricyanides  may  be  accurately  titrated  in  neutral  solution, 
containing  about  0*7  gram  in  50  c.c.  of  water,  by  adding  3  grams  of 
potassium  iodide  and  1*5  grams  of  pure  zinc  sulphate,  and  titrating 
with  thiosulphate  and  starch  immediately  after  shaking.      C.  H.  D. 

Chemical  Tests  for  Blood.  Philip  A.  Kober,  W.  G.  Lyle,  and 
J.  T.  Marshall  {J.  Biol.  Chem.,  1910,  8,  95). — Mo.st  observers 
recognise  that  whilst  substances  other  than  blood  give  a  positive 
reaction  with  the  guaiacum  and  similar  tests,  a  negative  result  is  a 
proof  of  its  absence.  This  must  be  corrected,  for  solutions  of  tannic 
acid  or  extracts  of  tea  or  coffee  prevent  the  occurrence  of  the  reaction 
when  a  small  amount  of  blood  is  present  in  the  gastric  contents.  In 
using  the  Ewald-Boas  test  meal,  water  and  not  tea  should  therefore  be 
given.  W.  D.  II. 

A  New  Colorimeter  and  its  Application  to  the  Estimation 
of  the  Colouring  Matter  of  Blood,  Iron,  Indican,  and 
Creatinine.  Wiluelm  Autenkieth  and  Johann  Koenigsberger 
{Miinch.  med.  Woch.,  1910,  No.  19,  1 — 10). — The  colorimeter  which 
is  described  au'i  figured  is  chiefly  designed  for  measurements  in 
physiological  chemistry.  Its  advantages  are  that  measurements  are 
made  by  displacement  of  the  comparison  vessel,  so  that  no  dilutions 
are  necessary  ;  the  vessels  have  parallel  walls,  and  are  thus  more 
satisfactory  than  circular  tubes,  and,  further,  a  very  accurate  com- 
parison of  the  two  colours  is  rendered  possible  by  the  use  of  a 
Helmholtz  double  plate,  which  abolishes  the  line  of  separation,      hi 
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each  case  the  comparison  solutions  employed  are  stable  and  readily 
reproducible. 

The  determination  of  the  proportion  of  colouring  matter  and  of  iron 
in  blood,  and  of  indican  and  creatinine  in  urine,  by  means  of  the 
colorimeter  is  described  in  detail,  the  standard  methods  described  by 
previous  observers  being  used  in  each  case.  In  the  course  of  the 
experiments  it  was  found  that  the  amount  of  creatinine  secreted  in  the 
urine  in  one  day  varied  from  1'7  to  2-3  grams.  G.  S. 

Clinical  Reagent  for  Urobilin,  Urobilinogen,  and  Blood. 
Albert  Florexce  {J.  Pharm.  Chim.,  1910,  [vii],  2,  160). — The 
development  of  colour,  which  occurs  naturally  in  haemapheic  urines  on 
keeping  is  expedited  by  mixing  from  2  to  3  c.c.  of  the  urine  with 
twice  its  volume  of  a  solution  of  zinc  acetate  (7'5  grams)  in  a  mixture 
of  50  grams  each  of  pyridine,  alcohol,  and  chloroform.  On  shaking 
and  setting  aside,  the  lower  layer  remains  colourless  if  no  pigments 
are  present,  fluoresces  green  if  urobilin  is  present,  gradually  fluoresces 
green  for  urobilinogen,  is  greenish  and  eventually  fluorescent  for 
biliverdin,  and  is  rose-  or  cherry-red  if  blood  occurs  in  the  urine.  The 
intensity  of  the  colour  may  be  used  to  estimate  approximately  the 
quantity  of  pigment  present.  The  solutions  show  well  marked 
spectrum  bands.  T.  A.  H. 

Estimation  of  Haeniapheic  Pigments.  Albert  Florence 
{J.  Pharm.  Chim.,  1910,  [vii],  2,  161  — 163).— The  uriuo  is  placed  in  a 
cylindrical  bromine  tube,  one-fifth  of  its  volume  of  acetone  added  and 
then  granular  ammonium  sulphate  to  saturation,  and  the  mixture 
shaken.  The  acetone  dissolves  the  pigments,  and  .separates  as  a 
definite  layer,  from  which  the  aqueous  liquor  may  be  drawn  off.  The 
acetone  solution  is  then  dried  by  means  of  granular  ammonium 
sulphate,  and  on  evaporation  in  a  tared  vessel  leaves,  as  a  residue,  the 
'*  total  hsemapheic  pigments."  From  this,  chloroform  removes  urobilin, 
leaving  a  red  acid  deliquescent  pigment,  soluble  in  alcohol,  which  does 
not  give  a  band  spectrum  and  does  not  fluoresce  with  zinc  salts. 

T.  A.  H. 

Detection  of  Blood  with  Gaaiacum  Besin  with  the  Aid  of 
Sodium  Perborate.  Bruno  Bardach  and  Siegmund  Sileersteix 
{Chem.  Z«it.,  lUlO,  34,  814— 815).— To  5  c.c.  of  the  liquid  to  be 
examined  (urine,  for  in.«.tance)  are  added  a  few  drops  of  cold  saturated, 
freshly  prepared  tincture  of  guaiacum,  and  then  1  c.c.  of  powdered 
sodium  perborate,  followed  by  10  c.c.  of  30%  acetic  acid.  After 
^ilakiug,  the  test-tube  is  sharply  inclined,  and  a  little  alcohol  is  carefully 
poured  over  the  surface  of  the  liquid.  If  blood  is  present,  a  blue  or 
bluish-green  coloration  will  be  noticed  at  the  place  of  contact  within 
five  minutes. 

Gtiaiacum  resin  which  has  turned  greenish  or  bluish-grccn  cither  on 
the  surfacfi  or  throughout  the  mass  should  not  be  used.  L.  de  I\. 

A  Delicate  Reaction  for  Glue.  Euoen  Schmidt  {Chem.  Zeit., 
IJIO,  34,  839). — The  reagent  consists  of  a  solution  of  3  grams  of 
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ammoniuud  niolybd^te  in  250   c.c.  of  water  and  25  c.c.  of  nitric  acid, 
D  1-2. 

This  reagent  is  particularly  suited  for  the  detection  of  glue  in 
fabrics.  The  sample  is  boiled  with  water,  the  solution  is  concentrated 
on  the  water-bath,  and  then  treated  with  the  reagent,  which  will  cause 
a  heavy  white  precipitate.  Other  substances  used  in  dressing  fabrics, 
such  as  gum  arable,  decoction  of  linseed,  etc.,  only  give  a  turbidity, 
but  no  characteristic  precipitate.  L.  de  K. 

Urine  Colorations.  C.  J.  Reichard  (Pharm.  Zeit.,  1910,  65, 
638). — When  applying  the  nitric  acid  boiling  test  to  urines,  the 
author  prefers  using  a  nitric  acid,  D  1*12.  At  first  this  is  added 
until  the  urine  has  a  decided  acid  reaction,  and  then  during  the 
boiling  move  acid  is  added  until  the  coloration  no  longer  increases.  If 
acid  of  greater  strength  Is  used,  the  coloration  is  in  danger  of  being 
destroyed. 

The  colour  reaction  is  due,  not  only  to  the  action  of  the  acid  on  the 
existing  colouring  matters  of  the  urine,  but  also  to  carbohydrates  and 
mucin  if  present.  The  colouring  matters  formed,  including  humin 
substances,  may  be  for  the  greater  part  removed  by  shaking  with  amyl 
alcohol.  L.  DE  K. 

A  Simple  Estimation  of  Trypsin  and  the  Law  of  Trypsin 
Fermentation.  Alexander  Palladin  [PJlugers  Archiv,  1910,  134, 
337 — 364). — A  protein  such  as  fibrin  or  glue  is  dyed  before  im- 
mersion in  the  trypsin  solution.  As  fermentation  proceeds,  the 
solution  becomes  coloured  proportionately  to  the  amount  of  protein 
dissolved,  and  an  estimation  of  the  amount  of  trypsin  present  is 
effected  by  colorlmetric  comparison  with  the  result  of  a  similar 
fermentation  by  a  known  amount  of  trypsin  in  the  same  time. 
The  dyeing  of  the  protein  is  best  effected  with  "  spirit  blue,  blue 
shade"  (Farbenfabrlken  vorm.  F.  Bayer  &  Co.).  The  method  has 
also  been  employed  to  determine  the  law  according  to  which  trypsin 
fermentation  proceeds,  as  this  has  been  the  subject  of  conflicting 
statements.  It  has  been  found  that  in  the  case  of  the  fermentation 
of  a  solid  protein,  or  of  glue,  when  care  is  taken  that  the  surface  of 
contact  of  solid  and  solution  always  remains  the  same  size,  the 
amount  fermented  is  nearly  proportional  to  the  cube-root  of  the  square 
of  the  amount  of  ferment  present.  When  the  protein  is  powdered, 
or  enclosed  in  Mett  tubes,  the  amount  fermented  is  more  nearly 
proportional  to  the  square  root  of  the  amount  of  ferment  in  the 
solution,  whilst  when  the  protein  is  in  solution  the  amount  hydrolysed 
is  simply  proportional  to  the  quantity  of  ferment  present.  The  latter 
result  confirms  that  of  Gross  (compare  Absfcr.,  1908,  1,  234),  and  whs 
obtained  by  his  method.  R.  V,  S.   /y 
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Solutions.  I.  Relations  between  Density  and  Refractive 
Index  in  Binary  Mixtures.  F.  Schwers  {Bull.  Soc.  chiyn.,  1910, 
[iv],  7,  875— 882).— Pulfrich's  formula,  (D  -  n^)/I)^a{iV- ^'^)/iY,  ex- 
pressing the  relationship  between  change  of  volume  and  change  in 
refractive  index  from  the  calculated  values  for  any  binary  mixture  of 
liquids,  does  not  admit  of  an  absolute  comparison  between  the  two 
changes,  since  in  devising  the  formula  Pulfrich  introduced  the  density 
value  in  arriving  at  the  refractive  index  contraction,  ^V^.  The  author 
suggests  instead  the  relation:  Cn  =  ^C'r,  where  (7„=  100(n  -  ??,)/», 
n  being  the  observed  refractive  index  of  the  mixture  and  Wp  the 
calculated  value,  and  Cv=  lOO{D  —  Df:)D,  D  being  the  observed  specific 
gravity  and  Dn  the  calculated  value.  The  value  of  A  has  been  deter- 
mined for  mixtures  of  water  with  alcohol,  acids,  aldehydes,  ketones, 
glycols,  hydroxy-acids,  esters,  ethers,  amines,  cyclic  compounds,  etc., 
and  from  the  results  obtained  the  following  conclusions  are  drawn. 
The  value  of  A  for  a  mixture  of  two  given  liquids  is  independent  of 
(1)  the  concentration  of  either  constituent,  (2)  the  wave-length  of  the 
ligbt  used,  and  (3)  to  a  certain  extent  of  the  temperature  of  observ- 
ation. It  is  specific  for  each  mixture,  and  its  magnitude  is  dependent 
on  the  molecular  volume  and  structure  of  each  constituent. 

These  observations  lend  no  support  to  the  "  hydrate "  theory  of 
solution,  since  if  "  hydrates  "  were  formed  it  is  inconceivable  that  A 
would  be  independent  of  the  concentration  of  each  constituent  in  a 
given  binary  mixture. 

When  a  substance  undergoes  change  in  volume  (by  compression, 
polymerisation,  or  fusion),  the  change  in  refractive  index  exhibits  a 
relation  to  the  change  in  volume,  which  is  peculiar  to  each  substance 
and  depends  on  its  constitution.  T.  A.  H. 

Fluorescence  and  Band  Spectra  of  Oxygen.  Walter 
oTEUBiNG  {Ann.  Physik,  1910,  [iv],  33,  553 — 584). — It  has  been  found 
that  oxygen  exhibits  three  banded  emission  spectra,  one  of  which  lies 
in  the  region  extending  from  the  red  to  the  greenish-yellow  rays, 
whilst  the  others  are  in  the  ultra-violet.  Detailed  observations 
relating  to  the  three  spectra  are  recorded.  The  first  ultra-violet 
spectrum,  which  has  usually  been  attributed  to  water-vapour  by 
previous  observers,  is  shown  to  be  characteristic  of  oxygen.  The 
bands  of  this  spectrum,  in  the  neighbourhood  of  185/x/a,  were 
repeatedly  obtained  under  conditions  which  seemed  to  ensure  the 
absence  of  water  vapour.  These  conditions  were  such  that  the 
strongest  hydrogen  lines  are  not  visible,  and  the  author  concludes 
that  the  first  ultrM-violet  spectrum  exhibited  by  tubes  containing 
oxygen  cannot  be  due  to  water  vapour. 

The  experimental  data  are  discussed  from  the  point  of  view  of  Stark's 
electron  theory,  H.  M.  D. 
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Dispersion  of  Light  by  Potassium  Vapour.  P.  V,  Bevan 
(Proc.  Boy.  Soc,  1910,  84,  4,209 — 225). — In  continuation  of  previous 
experiments  (compare  Abstr.,  1909,  ii,  783;  this  vol.,  ii,  87)  on  the 
dispersion  produced  by  potassium  vapour,  quantitative  measurements 
have  now  been  made  for  diffei'ent  wave-lenglhs.  The  observed  devia- 
tions extend  over  the  whole  of  the  visible  spectrum  and  for  a  consider- 
able distance  in  the  ultra-violet.  Strong  absorption  takes  place  at  the 
lines  of  the  principal  series,  and  anomalous  dispersion  is  found  in 
the  neighbourhood  of  these  lines.  This  phenomenon  has  been 
investigated  for  seven  of  the  pairs  forming  the  principal  series  lines. 
As  the  pairs  in  this  series  get  closer  together  with  diminishing  wave- 
length, the  dispersion  effects  can  only  be  seen  outside  the  lines  forming 
a  pair,  and  a  lack  of  symmetry  in  the  dispersion  curves  is  found  which 
corresponds  with  the  different  intensities  of  the  lines  forming  the 
pair.  The  quantitative  data  are  discussed  in  reference  to  Sellmeier's 
theory. 

In  regard  to  the  natural  periods  which  correspond  with  the  series 
lines,  it  is  suggested  that  these  are  not  due  to  the  atom  itself,  but  to 
differentiated  forms  of  the  atom  exhibiting  real  differences  in  physical 
properties.  H.  M.  D. 

Series  Spectrum  of  Mercury.  S.  R.  Milner  {Phil.  Mag.,  1910, 
[vi],  20,  636 — 642). — It  has  been  found  that  the  photographic  records 
of  the  spectrum  of  the  mercury  arc  in  a  vacuum  show  no  trace  of  the 
continuous  back-ground  even  when  the  time  of  exposure  is  more  than 
fifty  times  as  long  as  the  normal  exposure  suitable  for  registration  in 
the  case  of  the  mercury  arc  in  air.  These  records  show  a  large 
number  of  lines  which  have  not  been  observed  previously. 

The  wave-lengths  of  the  lines  of  the  principal  series  down  to  ??i  =  16 
in  Eydberg's  formula,  and  of  the  diffuse  and  sharp  series  down  to 
m=16  and  m  =  14  respectively,  have  been  measured.  The  data  are 
utilised  to  show  the  accuracy  of  Rydberg's  empirical  law,  according  to 
which  the  difference  of  the  frequency  of  the  convergence  limit  of  the 
principal  series  and  that  of  the  common  limit  of  the  sharp  and  diffuse 
series  is  equal  to  the  frequency  of  the  first  line  of  the  sharp  series. 

The  agreement  is  such  as  to  indicate  the  absolute  accuracy  of 
this  law.  H.  M.  D. 

Influence  of  Pressure  on  the  Absorption  of  Ultra-red  Radia- 
tion by  Gases.  Eva  von  Bahr  {Ann.  Physik,  1910,  [iv],  33, 
585 — 597). — In  continuation  of  previous  measurements  (Abstr.,  1909, 
ii,  630)  of  the  dependence  of  the  ultra-red  absorption  on  the  pressure, 
experiments  have  been  made  with  sulphur  dioxide,  hydrogen  chloride, 
nitrogen  peroxide,  ozone,  benzene,  and  methyl  alcohol.  As  in  the  case 
of  the  gases  examined  previously,  the  absorption  of  the  first  four 
substances  increases  as  the  total  pressure  on  the  gas  is  raised,  and 
tends  towards  a  con.'^tant  maximum  value.  For  benzene  and  methyl 
alcohol,  on  the  other  hand,  the  absorption  is  independent  of  the 
pressure  between  5  and  760  mm.  The  collected  data  indicate  that,  in 
general,  the  pressure  at  which  maximum  absorption  is  reached 
diminishes  as  the  size  of  the  molecules  of  the  gas  increases. 
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Experiments  with  nitrous  oxide  show  that  a  change  of  pressure,  not 
only  influences  the  quantity  of  the  absorbed  radiation,  but  also  brings 
about  a  change  in  the  character  of  the  absorbed  rays.  This  variation 
in  the  nature  of  the  absorbed  radiation  is  inconsiderable,  except  at 
lower  pressures.  H.  M.  D. 

A  New  Radiant  Emission  from  the  Spark.  Robert  W.  "Wood 
{Phil  Mag.,  1910,  [vi],  20,  707— 712).— When  a  condenser  spark 
passes  between  aluminium  electrodes  screened  by  a  metal  strip, 
although  nothing  is  visible  to  the  eye,  a  photograph  taken  with  a 
quartz  lens  shows  that  the  air  round  the  spark  is  glowing  with  ultra- 
violet light  for  a  very  short  distance.  This  was  shown  not  to  be  due 
to  fluorescence  of  the  air  caused  by  the  absorption  of  Schumann  waves, 
or  to  scattering  of  the  light  of  the  spark  by  air  or  dust.  The  light 
given  out  by  the  emission  is  embraced  between  the  wave-lengths 
of  300  to  310,  and  its  spectrum  consists  of  two  broad  bands,  one  very 
strong,  the  other  weaker,  identical  with  the  "  water  bands  "  of  the 
oxyhydrogen  flame.  In  addition  are  three  lines  at  3576,  3537,  and 
3369,  identical  with  those  attributed  by  Eder  and  Valenta  to  nitrogen 
in  the  spectrogram  of  the  spark  between  wet  carbon  poles.  Ko  differ- 
ence was  observed  whether  the  spark  took  place  in  dry  or  moist  air, 
but  in  oxygen  there  was  practically  no  emission,  whilst  in  nitrogen  it 
was  much  brighter  and  extended  a  greater  distance.  No  substance 
has  been  found  transparent  to  the  emission  itself.  A  jet  of  oxygen 
killed  the  emission,  but  in  a  jet  of  nitrogen  the  emission  shot  out  much 
further  and  was  of  greater  intensity.  The  emission  appears  to  be  shot 
out  with  very  high  velocity,  for  it  is  not  affected  by  air  currents.  The 
new  emission  appears  of  great  importance  in  connexion  with  the 
origin  of  the  so-called  "  water-bands,"  and  it  is  possible  it  may  be 
identical  with  the  •'  Entladungsstrahlen."  F.  S. 

Rotatory  Power  of  Tartaric  and  Malic  Acids  in  Presence 
of  Ammonium  Molybdate  and  Sodium  Phosphate.  G.  Maderna 
{Atti  R.  Accad.  Lincei,  1910,  [v],  19,  ii,  130 — 138). — Seeking  an  explana- 
tion of  the  phenomena  observed  in  connexion  with  the  precipitation  of 
ammonium  pho.'>phomolybdate  in  the  presence  of  organic  acids  (this 
vol.,  ii,  804),  the  author  has  repeated  and  extended  the  work  of 
Gernez  (Abstr.,  1889,  859,  1147),  more  especially  in  order  to  obtain 
indications  as  to  whether  the  phosphate  radicle  enters  into  the  organic 
complex.  He  confirms  the  results  of  Gernez  as  regards  the  rotatory 
power  of  tartaric  acid  in  the  presence  of  ammonium  molybdate.  Rise 
of  temperature  affects  the  rotatory  power  differently  at  different  con- 
centrations. The  concentrations  at  which  a  decrease  is  observed  are 
those  at  which  a  precipitation  of  phosphomolybdate  can  be  effected. 
Sodium  phosphate  does  not  affect  the  rotatory  power  of  tartaric  acid  to 
any  marked  extent,  its  influence  being  in  fact  no  greater  than  that  of 
sodium  or  ammonium  chlorides.  The  action  of  sudium  phosphate  and 
ammonium  molybdate  together  is  similar  to  that  of  the  latter  substance 
alone,  bo  that  it  is  probable  that  the  complex  substances  in  solution 
involve  only  the  acid  and  the  molybdate.  The  re.-ults  obtained  with 
mvjic  acid  were  similar.     The  author  finds  re»don  to  doubt  the  state* 
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ments   of   previous  workers   as   to   the   composition   of   the  complex 
compounds  present  in  these  solutions.  R.  Y.  S. 

Action  of  Quinones  and  their  Sulphonic  Derivatives  on 
Photographic  Images  from  Silver  Salts.  Auguste  Lumi^re, 
Louis  Lumi^re  and  Alphonse  Seyewetz  (Compt.  rend.,  1910,  151, 
616 — 618). — jo-Benzoquinone  and  its  sulphonic  derivative  act  as 
"  reducing  "  agents  in  acid  solution  towards  the  negative  photographic 
image.  A  solution  containing  2%  of  ;p-benzoquinone  and  0"5%  of 
sulphuric  acid  is  recommended  for  use  in  photography.  This  bleaches 
the  opaque  portions  of  the  image  more  rapidly  than  the  half  tones. 
The  reaction  is  explained  by  the  equation  : 

0,11,0,  +  H^SO,  +  2Ag  =  CeH,(0H)2  +  Ag^SO^. 
In  the  presence  of  an  alkali  chloride  or  bromide,  however,  p-henzo- 
quinone  produces  strong  intensification.  The  effect  is  less  marked  in 
the  case  of  the  sulphonic  derivative.  The  solution  recommended 
contains  0*5%  of  /;-benzoquinone  and  2*5%  of  potassium  bromide.  The 
reaction  is  represented  as:  2CgH402  +  2KBr  +  2Ag  +  HgO  =  C(.ll,{0K)2  + 
C,-H,{OB),  +  Ag,OBv,.  W.  0.  W. 

Temperature-coefflcient  of  the  Bleaching  of  Colouring 
Matters  in  the  Visible  Spectrum.  B.  Schwezoff  {Zeitsch.  Photo- 
chem.,  1910,  0,  65 — 70). — The  influence  of  temperature  on  the  rate  of 
bleaching  of  cyanine,  pinachrom,  pinaverdol,  and  pinacyanol  when 
exposed  to  light  of  known  wave-length  has  been  investigated.  For  a 
rise  of  10°  the  increase  in  the  rate  of  bleaching  was  found  to  vary 
from  1'036  to  1'0S4.  These  temperature-coefficients  are  the  smallest 
which  have  yet  been  observed  in  connexion  with  photochemical 
changes.  H.  M.  D. 

Acceleration  of  the  Bleaching  of  Colouring  Matters  by- 
Aromatic  Compounds.  Gottfried  KtJMMELL  {Zeitsch.  Photochem., 
1910,  9,  54 — 60). — The  increased  sensitiveness  of  colouring  matters 
towards  light  in  presence  of  certain  aromatic  compounds  has  been 
measured  by  means  of  Vogel's  actinometer,  using  specially  prepared 
chromate  paper  as  a  comparison  standard.  Observations  were  made 
on  cyanine,  m ethyl ene-blue,  and  erythrosin,  the  substances  added 
being  anethole,  eugenol,  isoeugenol,  safrole,  t«osafrole,  propenylpbenol, 
and  vinylanisole.  To  obtain  comparable  results,  these  were  added  in 
such  quantity  that  the  molar  concentration  of  the  sensibiser  in 
the  exposed  collodion  or  gelatm  film  was  in  all  cases  twenty-five  times 
as  large  as  that  of  the  colouring  matter.  From  the  tabulated  results 
it  is  found  that  safrole  and  wsafrole  lower  the  light  sensitiveness  of 
all  three  colouring  matters.  The  other  five  substances  accelerate 
in  general  the  rate  of  bleaching,  and  the  sensitising  influence  of  the 
members  of  the  group  increases  as  the  molecular  weight  decreases. 

Experiments  are  described  in  support  of  the  view  that  the  bleaching 
is  due  to  an  oxidation  process,  and  that  the  active  substances  accelerate 
the  bleaching  by  acting  as  oxygen  carriers.  H.  M.  D. 


GENERAL   AND   PHYSICAL  CHEMISTRY.  ii.   917 

The  Probability  Variations  in  the  Distribution  of  a-Particles. 
Eexest  Ruthekfobd  and  Haxs  Geigee  [with  a  note  by  H.  Bateman] 
{Phil  Mag.,  1910,  [vi],  20,  698— 707).— The  object  of  the  experi- 
ments was  to  see  whether  the  rate  of  emission  of  a-particles  was 
governed  by  the  laws  of  probability,  or  whether  the  expulsion  of  one 
a-particle  might  not  precipitate  the  disintegration  of  a  neighbouring 
atom.  The  scintillations  from  the  a-particles  of  a  polonium  source 
were  observed  by  eye,  and  recorded  on  a  chronograph  tape  by  closing 
an  electric  circuit  by  hand  at  the  instant  of  each  scintillation.  Two 
thousand  scintillations  a  day  were  counted  for  five  days,  and  the 
chronograph  records  examined.  The  differences  between  the  number 
of  scintillations  observed,  in  successive  one-eighth,  one-quarter,  and  one 
minute  intervals  respectively,  and  the  true  average  number  (total  number 
divided  by  total  number  of  intervals)  were  compared  with  the  expression 
deduced  by  Bateman  from  the  theory  of  probability.  If  x  be  the  true 
average  number  of  particles  observed  in  any  interval,  the  probability 

x" 
that  n  a-particles  are  observed  in  the  same  interval  is  -  e*.  The  agree- 

n! 

meot  between  theory  and  experiment  was   found   to  be  practically 

perfect,  especially  for  the  one-eighth  minute  intervals,  and  there  is  no 

evidence  of  greater  variations  than  would  be  expected  from  a  random 

distribution.  F.  S. 

Rate  of  Emission  of  a-Particles  from  Uranium  and  its 
Products.  J.  N.  Brown  {Proc.  Roy.  Soc,  1910,  A,  84,  151—151).— 
The  number  of  a-particles  emitted  from  pitchblende  films  of  known 
weight  per  unit  area  has  been  determined  by  the  scintillations  pro- 
duced in  zinc  sulphide.  For  thin  enough  films  the  number  was 
proportional  to  the  thickness,  so  that  the  total  number  emitted  per 
gram  per  second  could  be  calculated.  The  percentage  of  uranium  in 
the  pitchblende  was  determined.  Per  gram  of  uranium  in  the  pitch- 
blende the  number  emitted  per  second  was  7 "36  x  10*,  in  fair  agree- 
ment with  the  number,  9*25  x  10*,  calculated  from  Rutherford's  value 
for  radium.  F.  S. 

The  Number  of  a-Particles  Emitted  by  Uranium  and 
Thorium  and  by  Uranium  Minerals.     Hans  Geiger  and  Ernest 

RuTHEHFoRD  {Phil.  Mag.,   1910,  [vi],  20,  691— G98) The  number  of 

a-particles  emitted  per  second  from  one  gram  of  uranium,  calculated 
from  the  number  emitted  by  radium  and  the  ratio  between  uranium 
and  radium  in  minerals,  is  11,600,  if  each  uranium  atom  emits  one 
a-particle.  On  Boltwood's  view  (Abstr.,  1908,  ii,  454)  that  two 
a-particles  per  atom  are  emitted  by  uranium,  and  one  from  each  of  the 
subsequent  a-ray  products,  the  calculated  number  of  a-particles  emitted 
per  second  from  an  old  mineral  containing  1  gram  of  uranium  is  96,700. 
The  number  has  been  experimentally  determined  by  counting  the 
scintillations  produced  on  a  zinc  sulphide  screen  from  very  thin  films 
of  material.  The  scintillations  from  uranium  are  much  fainter  and 
more  difiicult  to  count  than  from  the  uranium  minerals  and  from 
thorium.  Films  of  pure  urano-'o-uranic  oxido,  selected  Joachimsthal 
uraninite,  and  thorium  oxide,  five  weeks  old,  from  thorite,  prepared  by 
Boltwood,  were  employed.     The  number  of  a-particles  per  second  per 
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gram  of  uranium  or  thorium  were  for  these  three  preparations 
23,700,  96,000,  and  27,000  respectively.  These  repres-ent  the  mean 
values,  corrected  for  defects  of  the  screen,  escape  of  emanation  from 
the  uraninite,  and  decay  of  radio-thorium  in  the  thorium  oxide.  These 
experiments  confirm  the  view  that  uranium  alone  gives  two  a-particles, 
all  its  products  giving  only  one  per  atom  disintegrating.  The  agree- 
ment between  the  calculated  and  experimental  numbers  is  closer  than 
could  be  expected.  It  was  observed  that  the  scintillations  from 
ionium  were  as  bright  as,  if  not  brighter  than,  those  from  uranium, 
showing  that  the  range  of  the  a-particle  from  the  latter  is  not  greater 
than  that  of  ionium  (2*8  cm.  of  air),  which  is  the  lowest  hitherto 
measured.  A  preliminary  measurement  of  the  range  of  the  uranium 
a-particle  gave  2*7  cm.  F.  S. 

The  Scattering  of  Homogeneous  /?-Rays  and  the  Number 
of  Electrons  in  an  Atom.  J.  Arnold  Crowthek  {Proc.  Roy.  Soc, 
1910,  A,  84,  226— 247).— The  fact  that  /3-rays  are  scattered  in  a 
thickness  of  material  far  too  small  to  effect  the  velocity  of  the  rays 
renders  experiments  on  scattering  more  simple  theoretically  than  those 
on  absorption.  The  results  are  interpreted  of  the  theory  of  J.  J. 
Thomson  (Camh.  Phil.  Soc.  Proc,  1910,  15,  v),  which  is  borne  out  in 
all  points.  Homogeneous  jS-rays  from  a  radium  source,  produced  in 
the  manner  previously  described  (compare  this  vol.,  ii,  672),  are 
scattered  by  screens  of  various  materials  and  thickness,  and,  by  means 
of  stops  of  various  sizes,  the  scattered  rays  are  confined  to  a  known 
angle,  and  pass  into  an  ionization  chamber  so  shaped  that  the  paths 
of  all  rays  through  it  are  similar.  The  following  results  deduced  from 
the  theory  were  experimentally  established  :  (1)  for  rays  of  given 
velocity  and  cone  of  given  angle  the  intensity  of  the  radiation,  /, 
varies  with  the  thickness,  <,  of  material  traversed  according 
to  the  formula:  ///(,  =  1—  e"*'*,  where  ^  is  a  constant;  (2)^/^«,„  = 
constant,  where  t^  is  the  thickness  necessary  to  cut  down  to  one-half 
the  radiation  through  a  stop  of  angle  ^;  (3)  mv^/ ^//:,„  =  constant, 
where  mt;^,  twice  the  kinetic  energy  of  the  rays,  is  obtained  from  the 
magnetic  deflexion.  In  addition,  the  results  lend  themselves  to  a 
calculation  of  the  number  of  electrons  in  an  atom,  which  is  found  to 
be  three  times  the  atomic  weight  for  all  atoms  examined  on  the 
assumption  that  the  positive  electricity  within  the  atom  is  not  in  an 
electronic  condition,  but  uniformly  distributed.  An  important  experi- 
ment showed  that  homogeneous  /8-rays,  when  passed  through  only 
0*001  cm.  of  platinum,  are  completely  scattered,  and  are  then  absorbed 
by  aluminium  exponentially,  whereas  the  absorption  in  aluminium 
alone  is  quite  different,  the  curve  having  two  inflexions  in  opposite 
directions,  making  the  middle  part  nearly  linear,  as  Wilson  found. 
The  view  is  taken  that  completely  scattered  homogeneous  ^-radiation 
is  exponentially  absorbed.  F.  S. 

Influence  of  the  Temperature  on  the  Change  of  Radioactive 
Substances.  II.  HEiNRicn  W.  Schmidt  and  Paul  Cebmack 
{Physxhal.  Zeiisch.,  1910,  11,  793-800.  Compare  Abstr.,  1909,  ii,  9). 
— The  changes  in  ^-rays  from  a  quartz  tube  containing  radium  during 
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and  after  heating  in  a  platinum-foil  furnace  at  1200°  to  1300°  have 
been  exhaustively  examined,  and,  amid  much  irregular  variation, 
certain  generalities  have  transpired.  The  y-rays  throughout  in  all 
the  experiments  show  absolutely  no  definite  change  in  intensity,  while 
the  {3-ra.js,  on  heating  the  tube,  suddenly  increase  to  a  maximum, 
remain  constant  during  the  heating  (usually  one-half  to  one  hour), 
then,  on  cooling,  very  rapidly  and  steadily  decrease  to  the  value  before 
heating,  then  increase  in  three  hours  to  the  value  during  heating,  and 
finally,  after  many  days,  return  to  the  value  before  heating.  These 
results  are  attributed  to  (1)  the  gasification  of  the  products  radium- 
A,  -B,  and  -G  by  the  heating,  whereby  the  absorption  of  /3-rays,  which 
takes  place  in  the  radium  itself  when  these  products  are  formed  within 
it,  no  longer  occurs;  (2)  the  sudden  adsorption  into  the  mass  of  the 
radium  again  of  these  products  on  cooling  ;  (3)  the  formation  in  three 
hours  of  a  new  set  of  products  on  the  walls  of  the  tube  and  not  within 
the  radium,  due  to  the  complete  expulsion  of  emanation  from  the 
radium  during  heating  ;  (4)  the  decay  of  this  emanation  with  the  four- 
day  half-period,  and  the  re-growth  of  fresh  emanation  and  products 
within  the  radium  as  initially.  All  the  quartz  tubes  after  repeated 
heatings  became  porous,  and  allowed  emanation  to  escape,  but  some 
tubes  lasted  far  better  than  others.  The  ^-rays  of  uranium-X  were 
also  examined  similarly  to  those  of  radium,  but  apart  from  initial 
changes,  due  to  the  heat  altering  the  distribution  of  the  substance,  no 
definite  changes  occurred.  The  conclusion  is  arrived  at  that  none  of 
the  experiments  prove  any  diiect  influence  of  temperature  on  the  rate 
of  transformation  of  a  radioactive  substance.  F.  S. 

The  Consequences  of  the  Corpuscular  Hypothesis  of  the 
y-and  X-B.a.ja,  and  the  Range  of  yS-Rays.  William  H.  Bragg  {Phil. 
Mag.,  1910,  [vi],  20,  385 — 417). — The  paper  reviews  exhaustively  the 
present  state  of  knowledge  of  the  ionisation,  penetration,  reflexion, 
Kcattering,  transformation,  etc.,  of  cathode-,  X-,  a-,  y3-,  and  y-rays  from 
the  point  of  view  of  the  *'  corpuscular  "  or  "  entity  "  hypothesis,  which 
recognises  that  each  type  of  radiation  consists  of  individual  entities,  to 
be  followed,  each  by  itself,  from  its  origin  through  all  its  changes  of 
direction  and  sometimes  changes  of  form  (conversion  of  cathode-  into 
.(Y-rays,  of  y-  into  /3-rays)  until  its  gradually  diminishing  energy 
becomes  too  small  to  be  detected.  A  method  is  described  of  deter- 
mining the  average  range  of  /3-r,\j3  in  various  substances,  defined  as 
the  average  weight  of  substance  crossed  by  the  )8-ray,  when  its  zig-zag 
path  is  straightened  out,  before  it  disappears.  It  is  deduced 
theoretically  that  the  relative  ionisations  int.ide  similar  vessels  of 
different  materials,  thick  enough  in  the  walls  to  prevent  /3-rays  pene- 
trating them,  exposed  to  a  constant  stream  of  y-rays,  gives  the  relative 
average  ranges  of  the  ^-rays  in  the  metals.  Kebults  so  obtained  by 
H.  L.  Porter  show  the  greatest  range  in  lead  and  the  least  in  card. 
The  greater  apparent  absorption  iu  lead  than  in  other  substances  is 
due  to  the  more  zig-zag  character  of  the  path  of  the  y3-ray  iu  lead,  the 
total  length  of  path  (in  weight  units)  being  actually  the  greatest  in 
lead.  The  view  is  strongly  upheld  that  y-  and  X-rays  do  not  ionise 
gases  directly  at  all,  but  only  through  first  being  transformed  into 
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)3-  or  cathode-radiation.  The  chief  evidence  against  the  corpuscular 
theory  is  from  the  work  of  Barkla  on  polarisation  of  X-rays,  which, 
however,  is  considered  a  much  more  simple  phenomenon  than  the 
polarisation  of  light,  and  one  not  necessarily  calling  for  a  wave-motion 
explanation.  The  attempt  is  made  to  explain  the  homogeneous 
secondary  JT-radiation  of  Barkla  by  a  double  transformation,  first  of 
primary  X-rays  into  cathode-rays,  and,  secondly,  the  reconversion  of  the 
latter  into  "  secondary  "  X-rays,  the  existence  of  a  critical  speed  being 
assumed,  which  it  is  necessary  for  a  cathode-ray  falling  on  an  atom  to 
possess  in  order  to  produce  an  X-ray.  F.  S. 

Typical  Oases  of  lonisation  by  X-Rays.  Charles  G.  Barkla 
{Phil.  Mag.,  1910,  [vi],  20,  370— 379).— The  relative  ionisations  in 
air,  carbon  dioxide,  and  ethyl  bromide  produced  by  the  homogeneous 
secondary  X-rays  from  twelve  elements  with  atomic  weights  lying 
between  iron  and  antimony  have  been  studied.  The  iron  radiation 
was  seventy  times  more  easily  absorbed  than  that  from  antimony,  and 
throughout  the  whole  range  of  penetrating  power  the  ionisation  in 
carbon  dioxide  was  proportional  to  that  in  air,  being  about  1*4  times 
greater. 

Similar  results  hold  for  other  gases  less  dense  than  carbon  dioxide. 
For  ethyl  bromide  and  air  the  proportionality  held  for  radiations  not 
more  penetrating  than  the  bromine  radiation.  For  more  penetrating 
secondary  X-rays  the  relative  ionisation  of  ethyl  bromide  rises  suddenly 
to  over  three  times  its  previous  value,  and  then  more  slowly  with 
increasing  penetrating  power  to  between  five  and  six  times.  These 
results  are  similar  to  those  previously  found  for  the  absorption  of  the 
radiations.  Similar  variations  occur  in  the  ionisations  in  vapours 
of  methyl  iodide,  stannous  chloride,  and  selenium  chloride  at 
the  particular  penetrating  power  characteristic  of  iodine,  tin,  and 
selenium,  while  carbon,  hydrogen,  and  chlorine  give  no  characteristic 
secondary  X-radiation.  No  anomalous  cases  of  X-ray  ionisation  have 
been  observed.  The  penetrating  power  of  the  characteristic  secondary 
X-radiation  emitted  by  the  constituent  elements  of  the  gas  determine 
the  way  in  which  the  ionisation  depends  on  the  penetrating  power  of 
the  ionising  radiation.  F.  S. 

The  Accumulation  of  Helium  in  Geological  Time.  IV.  Robert 
J.  Strutt  {Proc.  Roy.  Soc,  1910,  A,  84, 194 — 196.  Compare  this  vol., 
ii,  175). — Several  examples  of  Archean  rocks  show  a  higher  ratio  of 
helium  to  radioactive  matter  than  thorianite.  The  minimum  age 
indicated  by  the  helium  ratio  for  sphenes  from  Archean  rocks  is  about 
700  million  years.  A  sphene  from  the  recent  volcanic  rocks  of  the 
Laacher  Sea  showed  a  helium  ratio  at  least  two  thousand  times  less. 
An  explanation  for  the  anomalous  case  of  beryl  which  contains  helium 
out  of  all  proportion  to  its  radioactive  content,  due  to  Bolt  wood,  is 
that  in  the  crystallisation  of  the  beryl  one  of  the  longer-lived  products 
of  disintegration,  as  radium,  ionium,  etc.,  has  sf-parated  also,  of  which 
after  a  few  thousands  of  years  nothing  would,  be  recognisable  but  the 
helium  to  which  it  had  given  rise.  F.  S, 
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The  Absorption  of  Radium  Emanation  by  Cocoanut 
Charcoal.  Johx  Sattebley  {Phil  Mag.,  1910,  [vi],  20,  778—788). 
— The  first  point  tested  was  whether  the  same  fraction  of  radium 
emanation,  whatever  the  amount  may  be,  is  absorbed  by  charcoal  when 
the  experimental  conditions  are  the  same.  For  solutions  of  strengths 
3  X  10~^  and  6  x  10"^  gram  of  radium,  but  not  for  stronger  solutions, 
proportionality  between  the  emanation  retained  and  the  amount  of 
radium  present  held  good,  justifying  the  method  previously  employed 
(Abstr.,  1908,  ii,  918).  With  a  steady  source  of  emanation  the  fraction 
absorbed  decreases  with  the  length 'of  the  experiment,  as  though  the 
charcoal  became  saturated.  The  humidity  of  the  air  stream  made  no 
difference.  A  constant  air  stream  was  sent  through  two  charcoal  tubes 
in  series.  The  ratio  of  the  amount  of  emanation  absorbed  in  the 
second  to  that  in  the  first  rose  with  the  time  of  experiment.  With 
tubes  8  sq.  cm,  in  cross  section  containing  30  cm.  length  of  coarsely 
powdered  cocoanut  charcoal,  and  an  air  stream  0*5  litre  per  minute 
continued  twenty-one  hours,  62  per  cent,  of  the  total  emanation  is 
absorbed.  For  air  streams  O'll,  0*25,  and  0*80  litre  per  minute,  the 
fractions  absorbed  were  respectively  0*86,  0'73,  and  023.  F.  S. 

The  Relation  between  Uranium  and  Radium.  V. 
Frederick  Soddy  {Phil.  Mag.,  1910,  [vi],  20,  340— 342).— The  rate  of 
growth  of  radium  in  the  three  uranium  solutions,  Jsvhich  previously 
had  proceeded  according  to  the  square  of  the  time  (compare  this  vol., 
ii,  10),  has  since  not  been  maintained,  and  it  has  been  found  that  the 
constant  of  the  electroscope  employed  has  changed,  the  instrument 
now  being  about  10%  more  sensitive  than  at  first.  Previous 
estimates  of  the  period  of  the  parent  of  radium  (ionium)  are  therefore 
in  error,  the  data  still  only  affording  the  means  of  calculating  the 
minimum  period  of  the  long-lived  intermediate  substance,  assuming 
there  is  but  one,  and  not  as  proving  the  production  of  radium  from  the 
uranium.  The  minimum  period  from  present  results  is  35,000  years, 
and  the  true  period  may  be  much  greater.  A  method  of  obtaining  an 
upper  limit  for  the  period  from  a  study  of  the  intensely  active  ionium 
preparations  separated  from  thirty  tons  of  pitchblende  by  the  Austrian 
Government  is  given.  F.  S. 

The  Rays  and  Products  of  Uranium-Z.  II.  Frederick 
Soddy  {Phil.  Mag.,  1910,  [vi],  20,  342— 345).— The  preparations  of 
uranium-X  previously  described  (this  vol.,  ii,  10)  have  now  been  under 
observation  for  periods  of  a  year  to  eighteen  months,  and  in  none  has 
there  been  any  increase  of  the  initial  a-radiation  present,  which  is 
ascribed  to  an  impurity  present  from  the  start  in  the  uranium.  This 
is  in  agreement  with  the  revised  estimate  for  the  minimum  period  of 
ionium  (compare  preceding  abstract),  for  if  this  is  greater  than  35.000 
years  the  detection  of  the  ionium  produced  from  the  uranium-.^  by 
means  of  its  a-rays  would  not  be  possible  with  the  arrangements 
employed.  The  proportion  of  yS-i-ays  in  the  radiation  of  uranium 
possessing  an  apparent  value  for  Hp  above  8640  is  given  as  l/750th. 
Tests  to  see  whether  actinium  is  produced  from  the  uranium-JT  pre- 
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parations  have  so  far  given  negative  results.     Actinium  is  present  in  all 
the  preparations,  but  it  is  ascribed  to  initial  impurities  in  the  uranium. 

F.  S. 

The  Ratio  between  Uranium  and  Radium  in  Minerals 
Feederick  Soddy  and  Ruth  Pirret  {PhU.  Mag.,  1910,  [vi],  20, 
345 — 349). — Determinations  are  given  of  the  ratio  of  radium  to  uranium 
in  autunite  and  thoinanite  (compare  Mile.  Gleditsch,  Abstr.,  1909, 
ii,  714).  The  ratio  for  thoriauite  was  found  to  be  only  3% 
higher  than  for  Joachimsthal  pitchblende,  while  for  autunite  (of 
Portuguese  origin)  it  was  very  low,  being  only  44*5%  of  that  of  pitch- 
blende. The  natural  explanation  is  that  autunite  is  of  such  recent 
formation  that  the  uranium-radium  series  is  not  yet  in  equilibrium. 
The  specific  a-activities  of  the  oxides  of  uranium  separated  from 
autunite,  pitchblende,  and  thoriaoite  were  practically  the  same,  which 
excludes  the  possible  explanation  that  the  variations  in  the  uranium- 
radium  ratio  are  due  to  two  successive  slow  a-changes  in  uranium 
itself.  F.  S. 

Selective  Photo-electric  Effect  of  Potassium  Mercury  Alloys. 
Robert  Pohl  and  P.  Pringsheim  {Ber.  Deut.  physikal.  Ges.,  1910,  12, 
697—710.  Compare  this  vol.,  ii,  379— 472).— The  photo-electric 
sensitiveness  of  potassium  amalgams  of  varying  composition  has  been 
investigated.  Amalgams  containing  2*5  to  17"3  atoms  %  of 
potassium  do  not  exhibit  the  selective  effect  at  A.  =  436  /a/a  which  is 
characteristic  of  potassium.  This  selective  action  is,  indeed,  no  longer 
found  in  the  case  of  either  liquid  or  solid  alloys  containing  as  little  as 
21  atoms  %  of  mercury. 

For  alloys  containing  from  17  to  70  atoms  %  of  potassium 
a  selective  effect  has  been  found  in  the  neighbourhood  of  X  =  386  fitx, 
and  for  alloys  which  contain  from  5  to  10  atoms  %  of  potassium 
it  is  probable  that  there  is  a  further  characteristic  photo-electric  effect 
at  about  X=>313  /x/x.  The  selective  effect  at  X  386  fifi  is  supposed  to  be 
due,  at  any  rate  in  the  case  of  the  solid  alloy,  to  the  compound  KHg. 

H.  M.  D. 

The  lonisation  Produced  by  the  Splashing  of  Mercury. 
J.  J.  Lonsdale  {Phil.  Mag.,  1910,  [vi],  20,  464— 474).— The  ions 
produced  by  splashing  have  been  usually  examined  for  volatile  liquids, 
and  have  been  found  to  move  with  very  small  velocity.  Hence  mercury 
was  tried  to  see  if  this  was  due  to  condensation  of  vapour  on  the  ions. 
'J'he  results  were  found  to  be  independent  of  electrification  of  the 
mercury  and  of  its  purity,  but  depended  on  the  nature  of  the  splash- 
plate.  With  iron  the  positive  ions  were  in  great  excess.  Cleaning  the 
plate  did  not  much  affect  the  positive  ionisation,  but  reduced  the  nega- 
tive. Platinum  gave  smaller  positive  and  negligible  negative,  mercury 
negligible  positive  but  larger  negative,  ionisation.  The  minimum 
mobility  of  the  ions  with  iron  splash-plate  was  001 3  (cm.  per  volt-cm.) 
for  the  positive  and  0-004  for  the  negative.  But  in  the  former  case 
the  saturation  curve  showed  a  second  maximum,  due  either  to  ions  of 
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smaller  mobility  or  to  neutral  doublets  broken  up  by  the  action 
of  the  field.  The  latter  explanation  was  favoured  by  further 
experiments,  negative  ions  in  some  cases  being  initially  absent,  but 
produced  in  the  gas  by  the  application  of  a  field.  The  negative  ions 
appear  to  arise  altogether  from  the  breaking  up  of  the  doublets.  By 
varying  the  height  of  fall  of  the  mercury,  it  was  found  that  no  slow 
positive  ions  and  no  negative  (therefore  no  doublets)  are  produced 
when  the  height  is  below  21  "5  cm.  The  saturation  curves,  when 
heated  aluminium  phosphate  or  lime  was  used  as  the  source  of  the 
ionisation,  showed  similar  peculiarities  for  the  positive  ions.       F.  S. 

Specific  Change  of  the  Ions  Emitted  by  Hot  Substances.  II. 
Owen  W.  Richabdson  and  E.  R.  Hulbirt  {Phil.  Mag.,  1910,  [vi],  20, 
545 — 559.  Compare  Abstr.,  1908,  ii,  1009). — The  ratio  of  the  charge 
to  the  mass  for  the  positive  ions  emitted  by  heated  metals  has  been 
determined  for  platinum,  palladium,  gold,  silver,  copper,  nickel,  iron, 
osmium,  tantalum,  tungsten,  brass,  '*  nichrome,"  and  steel.  From 
this  the  mass  of  the  ion  in  terms  of  the  hydrogen  atom  as  unity  is 
deduced,  on  the  assumption  that  unit  charge  is  carried.  A  correction 
reducing  the  values  to  0-62  of  the  experimental  is  made,  because  the 
value  for  the  negative  ion  from  platinum  found  by  the  same  apparatus 
and  method  was  wrong  to  this  extent.  The  general  result  is  to  show 
that  the  mass  of  the  positive  ion  from  all  substances  is  of  the  same 
order,  the  mean  value  being  23-3.  Some  of  the  substances  proved 
difficult  on  account  of  irregularities  in  the  ionisation,  and  because  the 
initial  value  was  different  from  the  values  after  some  heating.  The 
suggestion  is  made  that  the  positive  ionisation  is  due  to  sodium  as  a 
common  impurity  in  all  the  metals.  F.  S. 

Positive  Electrification  due  to  Heating  Aluminium  Phos- 
phate. A.  E.  Garrett  {Phil.  Mag.,  1910,  [iv],  20,  573— 591).— When 
aluminium  phosphate  is  heated  at  about  1200°,  large  numbers  of  positive 
ions  are  emitted,  and  this  phenomenon  has  been  investigated  by 
measuring  the  conductivity  imparted  to  the  surrounding  gaseous 
atmosphere.  The  emission  effect  decays  with  time,  and  the  activity  of 
the  substance  at  any  moment  can  be  represented  by  an  expression  of 
the  form  :  .^(«-*i*  -  e-*2') -f- 5(1  -  e-V).  During  the  first  portion  of 
the  period  of  decay,  the  nature  of  the  surrounding  gas  and  the  traces 
of  water  present  in  the  active  substance  have  a  marked  influence  on 
t  he  form  of  the  decay  curve.  This  is  no  longer  evident  when  the  steady 
state  has  been  reached. 

For  a  given  temperature,  the  current  due  to  the  positive  ions  has  a 
maximum  value  for  a  particular  pressure ;  this  pressure  diminishes  as 
the  temperature  is  raised.  At  constant  pressure  the  relationship 
between  the  current  and  the  absolute  temperature  can  be  expressed 
satisfactorily  by  means  of  Richardson's  formula. 

Measurements  of  the  value  of  ejni  show  that  the  smallest  positive 
ions,  which  are  emitted  at  the  lowest  pressures,  are  comparable  in  size 
with  the  hydrogen  atom.  In  consequence  of  the  high  velocity  of  the 
ions  at  low  pressure,  even  in  the  absence  of  au  external  field,  a  tube 
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containing   strongly  heated  aluminium  phosphate  can  be   used   as  a 
rectifier  for  alternating  currents. 

Observations  are  also  recorded  which  seem  to  show  that   neutral 
doublets  as  well  as  ions  are  emitted  by  the  heated  substance. 

H.  M.  D. 


The  Electrical  Conductivity  of  Liquid  Alloys.  Karl 
BoENEMANN  and  Paul  Muller  {Metallurgie,  1910,  7,  396 — 402).— 
Very  few  data  exist  as  to  the  electrical  conductivity  of  liquid  alloys. 
The  experiments  described  have  been  made  in  glass  or  quartz  tubes, 
heated  in  an  oil-bath  or  an  electric  furnace,  according  to  the  tempera- 
ture required.  Iron,  platinum,  or  carbon  electrodes  are  used,  auxiliary 
electrodes  being  introduced  in  quartz  tubes  at  difEerent  points  for  the 
measurement  of  the  fall  of  potential. 

The  liquid  alloys  of  sodium  and  potassium  give  a  conductivity- 
concentration  curve  which  exactly  resembles  that  typical  of  a 
continuous  series  of  solid  solutions,  such  as  gold  and  silver.  The 
conductivity  of  each  liquid  metal  is  lowered  by  the  addition  of  the 
other,  and  the  curve  has  a  well-marked  minimum.  There  is  no 
indication  of  the  compound  NagK,  the  existence  of  which  is  shown 
on  the  freezing-point  curve  as  a  change  of  direction,  and  it  therefore 
appears  that  this  compound  is  much  dissociated  in  the  molten  alloys. 

On  the  other  hand,  liquid  alloys  of  lead  and  tin  exhibit  a 
conductivity  which  varies  with  the  concentration  in  an  almost 
perfectly  linear  manner.  The  curves  of  temperature-coefficients  of 
the  conductivity  follow  a  similar  course  to  the  conductivity  curves. 

Sodium  amalgams  exhibit  a  depression  of  conductivity  at  both  ends 
of  the  series,  rising  to  an  intermediate  maximum  at  a  point  corre- 
sponding with  the  compound  NaHgg,  which  probably  exists  in  the 
liquid  in  a  largely  undissociated  condition,  as  evidenced  by  the  very 
high  freezing  point  of  the  compound  in  comparison  with  those  of  its 
components.  A  similar,  but  less  marked,  maximum  is  caused  in  the 
amalgams  of  potassium  by  the  compound  KHgg.  A  new  criterion 
for  the  existence  of  compounds  in  solution  is  thus  obtained. 

Observations  on  dilute  amalgams  show  that  the  conductivity  of 
mercury  is  lowered  by  the  addition  of  either  of  the  alkali  metals,  but 
the  older  observations,  that  the  conductivity  is  raised  by  the  addition 
of  other  metals,  are  confirmed.  The  abnormally  low  temperature- 
coefficient  of  mercury  (O'OOl)  was  attributed  by  Liebenow  to  the 
presence  in  the  liquid  of  two  or  more  different  kinds  of  molecules, 
giving  it  the  properties  of  an  alloy.  In  accordance  with  this  view, 
the  addition  of  the  alkali  metals,  which  form  compounds  with 
mercury,  and  thus  increase  the  number  of  complex  molecules,  lowers 
its  conductivity,  whilst  the  indifferent  metals,  which  dissolve  in  the 
monatomic  form,  raise  it.  It  is  shown  that  lead,  which  has  an  even 
lower  temperature-coefficient  than  mercury,  has  its  conductivity  raivsed 
by  the  addition  of  metals  which  do  not  combine  with  it,  such  as  zinc, 
cadmium,  antimony,  and  bismuth,  although  the  conductivity  of 
bismuth  is  less  than  that  of  lead.  Potassium  and  sodium  have  a 
normal    temperature-coefficient   (0-004),    and    their    conductivity    is 
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lowered  by  the  addition  of  other  metals,   whether  they  form  stable 
compounds  or  not. 

Heterogeneous  mixtures  of  liquid  metals,  such  as  lead  and  zinc, 
have  a  conductivity  strictly  proportional  to  the  concentration,  whether 
the  liquids  are  emulsified  or  in  distinct  layers.  The  temperature  at 
which  tlie  separation  of  a  homogeneous  liquid  alloy  into  two  layers 
takes  place  may  be  determined  more  accurately  by  the  conductivity 
than  by  the  thermal  method,  being  indicated  by  an  abrupt  change  of 
direction  in  the  conductivity-temperature  curve.  C.  H.  D. 

The  Electrical  Conductivity  and  Hardness  of  Alloys  of 
Silver  and  Copper.  Nikolai  S.  Kurxakoff,  Nikolai  A.  Pusnix, 
and  N.  Senkowskt  {Zeitsch.  anorg.  Chern.,  1910,  68,  123 — 140; 
J.  Buss.  Phys.  Chem.  Soc,  1910,  42,  733— 751).— The  electrical 
conductivity  and  hardness  of  the  alloys  of  silver  and  copper  have  been 
re-determined  with  special  precautions.  The  conductivity  falls  from 
that  of  pure  copper  until  i  atomic  %  Ag  is  reached,  after  which  it 
remains  nearly  constant  until  91  atomic  %  Ag  is  reached,  and  then 
rises  rapidly  to  that  of  pure  silver.  The  curv§  for  hard-drawn  wires 
closely  resembles  that  for  the  annealed  metals,  but  the  conductivity 
is  throughout  lower.  The  curves  representing  the  temperature- 
coefficient  of  the  conductivity  have  exactly  the  same  form. 

The  determinations  of  hardness  are  best  made  by  means  of 
Brinell's  ball  test  on  specimens  annealed  at  650 — 700°.  The  curve 
obtained  is  the  converse  of  the  conductivity  curve,  and  indicates  the 
same  limits  of  concentration  of  the  solid  solutions,  namely,  0 — 4  and 
91 — 100  atomic  %  Ag.  The  alloys  thus  represent  the  simplest  type 
of  a  series  composed  of  two  solid  solutions  separated  by  a  gap. 

C.  H.  D. 

Conduction  of  Electricity  Through  Solid  Silver  Chloride. 
II.  Max  Le  Blanc  and  Fritz  Keuschbaum  {Zeitsch.  Elektrochem. , 
1910,  16,  680 — 681). — The  conductivity  of  solid  silver  chloride 
produced  by  prolonged  treatment  with  continuous  current  (this  vol., 
ii,  382)  is  shown  to  be  due  to  excessively  thin  threads  of  metallic 
silver.  T.  E. 

Potential  of  Iron  Calculated  from  Equilibrium  Measure- 
ments. Arthur  B.  Lamb  {J.  Amer.  Chem.  Soc.,  1910, 32, 1214 — 1220). 
— Richards  and  Behr  (Abstr.,  1907,  ii,  222)  have  found  that  the  true 
potential  of  iron  is  018  volt  for  the  porous  form,  and  015  volt  for  the 
massive  form,  the  calomel  electrode  being  taken  as  -  0"56  volt,  whilst 
other  authors  have  obtained  values  about  0*1  volt  lower. 

A  calculation  from  existing  data  has  now  been  made,  which  shows 
that  the  potential  of  iron  against  a  molecular  normal  solution  of 
ferrous  ions  is  0  192  volt,  the  calomel  electrode  being  taken  as 
-  0-564  volt.  E.  G. 

Evolution  of  Gas  and  Capacity  of  the  Lead  Accumulator. 
Franz  Streintz  {Zeitsch.  Elektrochein.,  1910,  16,  747— 754).— The 
quantities  of  oxygen  and  hydrogen  evolved  duiing  the  charge  of  a 
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small  accumulator  are  compared  with  those  given  off  from  platinum 
electrodes  through  which  the  same  current  passes.  The  differences 
give  the  capacities  of  the  plates,  and  these  are  compared  with  the 
capacity  of  the  accumulator  when  discharged.  About  94%  of  the 
charge  is  obtained  from  the  lead  plate  and  about  87%  from  the  lead 
peroxide  plate.  It  is  also  shown  that  the  fully  charged  plates  continue 
to  absorb  a  little  hydrogen  or  oxygen  if  the  charging  current  is  con- 
tinued. In  the  case  of  the  lead  plate,  this  is  due  to  occlusion  of 
hydrogen  ;  in  that  of  the  lead  peroxide  plate,  it  is  due  to  slow  oxidation 
of  the  lead  framework  supporting  the  peroxide.  T.  E. 

Chemical  Action  of  the  Silent  Electrical  Discharge.  A. 
MosER  and  N.  Isgarischeff  (Zeitsch.  EleUrochem.,  1910,  16,  613 — 620). 
— Various  gases  are  submitted  to  the  action  of  the  silent  discharge  in 
ordinary  ozone-tubes.  The  current  and  the  voltage  are  measured^  and 
also  the  temperature  and  pressure  of  the  gas  in  the  tube. 

When  pure  carbon  dioxide  or  a  mixture  of  carbon  monoxide  and 
oxygen  (2  vols.  :  1  vol.)  is  used,  an  equilibrium  is  attained  which 
depends  on  the  voltage  used,  the  temperature,  and  the  distance  apart 
of  the  electrodes.  Only  traces  of  ozone  are  formed,  and  the  same 
equilibrium  is  attained  in  presence  of  chlorine,  but  much  more  slowly. 
If  excess  of  carbon  monoxide  or  oxygen  is  used,  either  the  brown  solid 
formed  from  carbon  monoxide  alone  or  ozone  is  produced.  With  about 
6000  volts  at  20°  aud  the  electrodes  1*7  mm.  apart,  about  14%  of  the 
carbon  dioxide  is  dissociated  when  equilibrium  is  attained.  This 
increases  with  increased  voltage,  and  diminishes  at  higher  temperatures 
and  with  increased  distance  apart  of  the  electrodes.  The  quantity 
dissociated  is  from  thirty  to  one  hundred  times  more  than  would  be 
calculated  from  Faraday's  law,  but  the  free  energy  of  the  carbon 
monoxide  and  oxygen  produced  is  only  from  1*2  to  6*3%  of  the  electrical 
energy  expended  in  producing  the  decomposition. 

The  decomposition  of  hydrogen  chloride  is  very  small  (about  1% 
with  14,000  volts). 

Sulphur  dioxide  and  oxygen  combine  quantitatively  to  form  the 
trioxide.  The  yield  of  sulphur  trioxide  per  kilowatt  hour  varies  from 
3 '5  to  14'3  grams. 

A  mixture  of  hydrogen  chloride  and  oxygen  is  converted  largely 
(95%)  into  chlorine  and  water,  10  to  13  grams  of  chlorine  per  kilowatt 
hour  being  formed.  T.  E. 

The  Oxygen  Electrode.  Electromotive  Behaviour  of  the 
Oxides  of  Platinum.  G.  Grube  {Zeitsch.  Elektrochem.,  1910,  16, 
621 — 632). — The  measurements  of  the  potentials  of  platinum  oxide 
electrodes  made  by  Lorenz  (Abstr.,  1909,  ii,  463,  640,  857)  may  be 
too  low,  owing  to  the  lack  of  conductivity  of  the  oxides  and  to  the 
fact  that  in  one  set  of  measurements  the  electrodes  were  yielding 
a  small  current.  The  author  has  made  measurements  on  electrodes 
containing  several  grams  of  the  oxide  mixed  with  graphite  and  com- 
pressed in  a  perforated  platinum  foil  case.  The  results,  referred  to 
the  hydrogen  electrode  for  2iV-sulphuric  acid  at  18°,  are  :  Pt02,4H20, 
106    volts;   Pt02,2H20,    104    volts;   PtOj.   about    \b   volts;  PtO, 
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indefinite,  about  09  volt.  An  electrode  containing  the  trioxide 
evolves  oxygen  continuously,  and  its  potential  falls  slowly.  An 
electrode  of  the  dioxide  when  polarised  anodically  behaves  in  the  same 
way  as  one  made  of  the  trioxide.  A  monoxide  electrode  when 
anodically  polarised  possesses,  at  first,  a  higher  potential  than  the 
dioxide,  •which  falls  off  steadily. 

The  potential  of  a  platinised  platinum  electrode  after  anodic 
polarisation  was  followed  for  two  hundred  and  sixty-two  days.  It  fell 
quite  steadily  from  15  volts  to  1  "05,  at  which  point  it  remained  for 
eight  days,  then  falling  to  1'02  volts,  where  it  remained  without 
further  change. 

It  appears,  therefore,  that  potentials  from  1*5  volts  downwards  are 
due  to  solid  solutions  of  PtOg  iu  PtO.^,  or  of  PtO^  in  PtO. 

Since  platinum  electrodes  can  be  polarised  up  to  potentials  of  2  volts, 
it  appears  probable  that  an  unknown  tetroxide  of  platinum  may 
exist.      -  T.  E. 

Anodic  Behaviour  of  Molybdenum,  Manganese,  Chromium, 
and  Tantalum.  Hans  Kuessnek  (Zeitsch.  Elektrochem.,  1910,  16, 
754 — 772). — A  molybdenum  anode  dissolves  quantitatively,  with  the 
valency  6,  in  iV-potassium  hydroxide.  The  metal  used  contained  a 
little  iron  and  traces  of  carbon  and  oxide,  but  two  different  pieces  of 
it  behaved  differently.  One  of  them  became  passive  when  the 
current  density  exceeded  about  0*05  ampere  per  sq.  cm.,  whereas  the 
other  showed  no  signs  of  passivity  with  very  much  larger  current 
densities. 

With  a  manganese  anode  in  neutral  solutions  (of  potassium  chloride 
or  sulphate),  the  metal  dissolves,  and  both  hydrogen  and  oxygen  are 
evolved,  the  whole  of  the  metal  finally  present  in  the  solution  being 
bivalent.  Manganese  itself  dissolves  with  evolution  of  hydrogen,  but 
the  rat€  is  too  slow  to  account  for  the  quantities  of  hydrogen  observed  ; 
it  i.s,  therefore,  thought  probable  that  univalent  mangacese  ions  are 
formed  wiiich  react  with  the  hydrogen  ions  in  the  solution  thus: 
2Mn'  +  2H*  =  2Mn"  +  H2.  From  8 — 10%  of  the  manganese  dissolves  in 
this  way.  The  oxygen  is  evolved  when  the  potential  of  the  manganese 
anode  is  more  than  0*3  volt  more  negative  than  the  normal  hydrogen 
electrode,  whilst  hydroxyl  ions  could  only  be  discharged  directly  if  it 
were  1*62  volts  more  positive;  the  oxygen  is,  therefore,  a  secondary 
product.  The  potential  measurements  show  further  that  the  dis- 
solution of  manganese  accompanied  by  evolution  of  oxygen  at  the 
anode  and  of  hydrogen  at  the  cathode  is  a  process  which  takes  place  of 
its  own  accord ;  htnce  the  gain  of  free  energy  due  to  the  conversion  of 
metallic  manganese  into  ions  cannot  be  less  than  the  loss  due  to 
the  decomposition  of  water.  Following  this  out  quantitatively,  it 
appears  that  the  manganese  must  dissolve  primarily  in  the  form 
of  tervalent  ions,  which  then  react  with  hydroxyl  ions,  thus : 
2Mn""  +  20ir  =  2Mn"  +  l\f>  +  \0^. 

Increasing  the  alkalinity  of  the  electrolyte  leads  to  the  formation  of 
manganese  ions  of  higher  valency  in  increasing  quantity. 

A  chromium  anode  iu  solutions  of  potas(«ium  chloride  dissolves  with 
difFeient  valencies  between  2  and  6.     At  low  temperatures  and  small 
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current  densities  the  valency  approaches  6  ;  at  higher  temperatures 
it  falls,  but  the  author  could  not  find  any  set  of  conditions  in  which 
only  one  kind  of  ion  is  formed.  This  was  equally  the  case  in  alcoholic 
solutions  of  zinc  chloride. 

In  16i\^-solutions  of  potassium  hydroxide  a  tantalum  anode  is  con- 
verted into  the  pentoxide,  the  electro-chemical  valency  being  5.  The  pent- 
oxide  forms  a  layer  on  the  anode  which  permits  a  small  current  to  pass. 
Increasing  the  applied  voltage  does  not  increase  this  current  beyond 
0*02  to  0'03  ampere  per  sq.  cm.  T,  E, 

Migration  of  Ions  in  the  Water  Voltameter.  Franz  Streintz 
{Zeitsch.  Elektrochem.,  1910, 16,  744 — 747). — In  Hofmann's  voltameter, 
in  the  form  commonly  used  for  demonstrating  the  electrolytic  decom- 
position of  water,  the  sulphuric  acid  in  the  cathode  tube  rises,  whilst  that 
in  the  anode  tube  falls.  The  effect  is  measurable  after  one  hour's 
electrolysis  with  1  ampere  or  more.  The  author  has  compared  the  rise 
and  fall  (due  to  changes  in  the  density  of  the  acid)  in  a  special 
apparatus  with  narrow  tubes  with  those  calculated  from  Hittorf's 
measurements  of  the  migration  of  sulphuric  acid,  and  has  found  a  fairly 
close  agreement.  The  changes  of  level  are,  however,  larger  than  those 
calculated,  instead  of  being  smaller,  owing  to  partial  equalisation  of  the 
densities  by  diffusion.  T.  E. 

Electrolysis  of  the  Iodides  of  the  Alkaline  Earths  Dissolved 
in  Pyridine.  Georg  von  Hevest  {Zeitsch.  Elektrochem.,  1910,  16, 
672 — 673). — A  saturated  solution  of  barium  iodide  in  pyridine  con- 
tains 20'358  grams  per  litre  at  25°.  The  conductivity  per  equivalent 
at  25°  is:  v  =  %-^Q%,  A  =  88553  t;=18-01,  A  =  10-723;  v  =  38'59, 
A  =  13-045;  t;  =  81-06,  A  =  15-961. 

When  these  solutions  were  electrolysed  with  platinum  electrodes 
separated  by  a  porous  partition,  a  firmly  adherent  non-conducting 
deposit  was  very  soon  formed  on  the  cathode.  This  consisted  of 
barium  hydroxide  and  carbonate,  and  was  due  to  traces  of  moisture  in 
the  solutions.  The  pyridine  was  then  dried  completely  by  prolonged 
electrolysis  with  110  volts,  but  the  barium  produced  by  the  electro- 
lysis of  the  dry  solutions  reacted  with  the  pyridine  itself,  giving  a 
reddish-brown  slime ;  this  was  the  case  even  at  -  40°. 

A  barium  amalgam  containing  up  to  30%  of  barium  may  be  prepared 
by  electrolysing  the  dry  pyridine  solutions  with  a  mercury  cathode,  the 
current  efficiency  being  about  80%.  T.  E. 

Sparking  at  the  Electrodes  in  the  Electrolysis  of  Molten 
Salts.  Anton  Kailan  {Zeitsch.  anorg,  Chem.,  1910,  68,  141 — 159). — 
When  molten  chlorides  are  electrolysed  with  a  carbon  anode  and  an 
iron  cathode,  the  operation  is  sometimes  interrupted  by  the  separation 
of  the  mass  from  the  anode,  the  cessation  of  the  evolution  of 
chlorine,  and  a  rapid  fall  of  the  current  strength. 

It  is  shown,  by  measurements  of  the  fall  of  potential  when 
chlorides  are  electrolysed,  that  the  effect  is  not  due  to  the  formation 
of  a  subchloride,  or  to  the  separation  of  a  layer  of  silica  derived 
from  the  crucible.     The  effect  is  completely  inhibited  by  increase  of 
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temperature,  a  critical  temperature  being  observed  at  500°  in  a  mixture 
of  equdl  weights  of  potassium  and  lithium  chlorides,  and  at  about  590° 
in  pure  lithium  chloride.  The  addition  of  lithium  bromide  hinders  the 
effect.  The  effect  of  temperature  appears  to  be  connected  with  the 
change  of  viscosity,  a  conclusion  which  is  confirmed  by  experiments  with 
dilute  sulphuric  acid  to  which  glycerol  has  beeu  added.  The  effect 
occurs  with  a  platinum  anode  as  well  as  with  carbon.  When  the  effect 
is  present,  the  apparent  resistance  of  the  cell  falls  with  increasing 
potential  difference.  Experiments  with  an  oscillograph  show  that  the 
variations  in  the  current  are  very  small,  provided  that  the  anode  dips 
sufficiently  far  into  the  electrolyte.  There  are  about  2000  oscillations 
in  a  second.  A  purely  mechanical  explanation  of  the  phenomenon  is 
suggested.  C.  H.  D. 

Properties  of  Salt  Solutions  in  Relation  to  the  Ionic  Theory. 
I.  Mol-nvmibei*s  Derived  from  the  Freezing-point  Lowering. 
Arthub  a.  Notes  and  K.  G.  Falk  {J.  Amer.  Chem..Soc.,  1910,  32, 
1011 — 1030). — This  paper  is  devoted  to  a  consideration  of  the  lowering 
of  freezing  point  caused  by  acids,  bases,  and  salts,  and  includes  a  large 
number  of  numerical  data  collated  from  the  best  published  observations. 
The  symbol  t  has  been  employed  to  represent  the  factor  by  which  the 
number  of  formula  weights,  y,  associated  with  1000  grams  of  water 
must  be  multiplied  if  the  osmotic  pressure  is  to  be  correctly  calculated 
by  the  laws  of  a  perfect  solution.  This  has  been  calculated  for 
several  substances  in  dilute  aqueous  solution  from  the  simplified 
equation:  tiV=  Ai/1 '858.(1 -f0'0055A<),  deduced  from  Washburn's 
expression  {Tech.  Quart.,  1908,  21,  273);  M  is  the  lowering  of 
freezing  point. 

The  principal  table  contains  the  values  of  the  ratio  A</i.V  (called  the 
formal  freezing  point  lowering)  for  forty-two  substances,  also  the 
weighted  mean  of  several  determinations,  the  best  value  for  the 
ratio,  and  finally  the  mol-number,  i,  in  each  case  for  concentrations 
between  0005  and  0*5  equivalent  per  1000  grams  of  water. 

The  author  utilises  the  results  in  the  discussion  of  the  relation  of 
the  mol-number  to  the  type  of  salt  and  its  variation  with 
concentration.  W.  O.  W. 

Elevation  of  Boiling  Point  under  Reduced  Pressure.  Karl 
Dbucker  [Zeitsch.  phi/sikal.  Chem.,  1910,  74,  612— 618).— An 
apparatus  for  measuring  the  elevation  of  the  boiling  point  under 
reduced  pressure,  similar  to  that  used  by  Rose-Innes  (Trans.,  1902,  81, 
682),  is  described  and  figured.  As  in  Beckmann's  most  recent  form  of 
apparatus,  electrical  heating  is  used. 

The  apparatus  has  been  tested  with  benzene,  chloroform,  and  alcohol 
as  solvents,  and  camphor  as  solute  with  satisfactory  results.  The 
observed  values  of  the  elevation  and  those  calculated  by  the  van't  Hoff 
formula  are  in  excellent  agreement  for  benzene  and  for  alcohol,  but 
not  for  chloroform.  The  experimental  value  for  the  latter  at  61°  is 
39*1,  in  agreement  with  recent  measurements  of  Beckmann  and  of 
Turner  (Trans.,  1910,  97,  1184),  whilst  the  calculated  value  at  the 
same  temperature  is  38'3.  Q.  S. 

VOL.  xcviii.  ii.  63 
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Vaporisation  in  Vacuum.  Jabcslav  Hladik  (Biochem.  Zeitsch., 
1910,  28,  29 — 33). — An  apparatus  is  described  for  the  rapid  evapora- 
tion of  solutions  under  reduced  pressure.  The  vapour  is  condensed  on 
the  inner  surface  of  a  cooled  bell-shaped  vessel,  which  forms  the  upper 
part  of  the  vaporising  chamber.  The  condensed  liquid  collects  in  a 
circular  trough  which  communicates  with  a  collecting  bottle  outside, 
through  which  communicauon  is  made  with  a  pump  for  exhausting  the 
apparatus.  H.  M.  D. 

Binary  Solution  Equilibria  of  the  Three  Isomeric  Nitro- 
anilines.  Egbert  Kremann  (with  J.  Geba  and  F.  Noss)  (Monaish., 
1910,  31,  855 — 859). — The  melting-point  curve  for  mixtures  of  o-  and 
m-nitroanilines  falls  from  the  melting  point  of  each  component  to  a 
eutectic  point  at  47°,  the  eutectic  composition  being  66%  of  o-nitro- 
aniline.  m-  and  /j-Nitroanilines  give  a  similar  curve,  the  eutectic 
temperature  being  86°,  and  eutectic  composition  66%  of  m-nitroaniline. 
Similar  results  are  obtained  with  mixtures  of  o-  and  j9-nitroanilines, 
the  eutectic  temperature  and  composition  being  52°  and  78%  o-nitro- 
aniline  respectively. 

The  irregular  curves  obtained  by  Tingle  and  Rolker  for  these 
substances  (Abstr.,  1908,  i,  408,  974)  are  due  to  the  fact  that 
small  quantities  were  used,  and  the  melting  points  determined  by  the 
ordinary  method  employed  in  organic  chemical  practice.  T.  S.  P. 

A  Simple  Distillation  Apparatus.  F.  Yollrath  (Chem.  Zeit., 
1910,  34,  1068). — A  simple  substitute  for  a  condenser  is  described, 
consisting  of  a  bottle  with  double-bored  cork,  through  one  hole  of 
which  the  tube  from  the  distilling  flask  enters,  whilst  the  other  is  fitted 
with  a  funnel,  in  which  a  flask  filled  with  cold  water  rests. 

C.  H.  D. 

Adiabatic  Determination  of  Heats  of  Solution  of  Metals  in 
Acids.  II.  Heat  of  Dilution  of  the  Acid  Solutions.  Theodore 
W.  Richards,  Allen  W.  Eowe,  and  Laurie  L.  Burgess  {J.  Arner. 
Chem.  Soc,  1910,  32,  1176— 1186).— In  an  earlier  paper  (this  vol, 
ii,  391)  an  account  was  given  of  a  series  of  determinations  of  the  heat 
of  solution  of  zinc,  aluminium,  magnesium,  cadmium,  and  iron  in  an 
excess  of  hydrochloric  acid  at  20°.  In  the  course  of  this  work,  it  was 
found  that  the  heats  of  dilution,  both  of  the  acids  and  of  the  residual 
solutions  after  the  completion  of  the  reactions,  affect  the  results  to  a 
considerable  extent.  In  order  to  reduce  to  the  same  standard,  it  was 
therefore  necessary  to  carry  out  experiments  on  the  heats  of  dilution, 
and  an  account  of  this  work  is  now  presented. 

The  heats  of  dilution  at  25°  of  the  acids  HCl,20H2O  and 
HCl,8808H2O  to  HCl,200H2O  were  determined,  and  found  to  be 
0-556  and  1330  Cal.  (or  232  and  5  56  kilojoules)  respectively.  The 
heats  of  dilution  of  the  products  obtained  by  dissolving  zinc,  aluminium, 
cadmium,  and  iron  in  excess  of  concentrated  acid  were  determined. 
The  substitution  of  salt  for  acid  was  found  to  affect  seriously  the  heat 
of  dilution,  especially  in  the  cases  of  zinc  and  cadmium.  From  thete 
data,  the  heats  of  solution  of  a  gram-atom  of  the  five  metals  in  exactly 
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the  theoretical  quantity  of  1101,200^,0  have  been  calculated,  acd  are 
given  in  18°  Oals.  and  also  in  kilojoules:  zinc,  36*6 -Gal.  or  1531 
kilojoules;  aluminium,  1270  Cal.  or  531-0  kilojoules;  magnesium, 
110-2  Cal.  or  460-6  kilojoules;  cadmium,  17-2  Cal.  or  71-9  kilojoules; 
and  iron,  208  Cal.  or  87  0  kilojoules.  E.  G. 

Effect  of  the  Glass  Surface  in  Vapour  Density  Determina- 
tions. Karl  Drucker  and  G.  Ullmax  {Zeitsch.  physikal.  Chem.,  1910, 
74,  567 — 611). — The  densities  of  the  vapours  of  a  number  of  organic 
compounds  at  varying  temperatures  and  pressures  have  been  in- 
vestigated by  a  moditication  of  the  Hofmann  method  under  such  con- 
ditions that  the  influence  of  the  gla*s  surface  could  be  determined. 
The  glass  surface  was  varied  by  using  different  quantities  of  glass 
wool  in  the  interior  of  the  density  bulb.  The  method  of  measurement 
adopted  is  described  in  detail.  The  corresponding  measurements  of 
Ramsay  and  Steele  (Abstr.,  1903,  ii,  635)  are  affected  by  a  consider- 
able error,  owing  to  inaccurate  determination  of  the  temperature  of 
the  mercury  column  in  the  measuring  tube. 

From  the  results,  the  percentage  values  of  pv  as  compared  with  that 
for  an  ideal  gas  are  calculated  and  plotted  as  ordinates  against  the 
corresponding  pressures  as  abscissae.  The  vapours  of  benzene,  ethyl 
ether,  chloroform,  and  ethyl  alcohol  are  adsorbed  to  a  small  extent  on 
the  glass  surface,  but  the  adsorption  can  be  neglected  for  ordinary 
measurements.  Acetic  acid,  on  the  other  hand,  is  condensed  very 
considerably  ;  this  adsorption  is  not  satisfactorily  represented  by  the 
ordinary  adsorption  formula  with  coefficient  less  than  unity.  From 
the  results,  the  complex  constant  A;  =  [bimolecular  acid]  /  [unimolecular 
acid]-  has  been  obtained.  At  110°,  95-5°,  and  80-2°  the  values  of  k 
are  Oil,  0-25,  and  060x10'  respectively.  The  alteration  with 
temperature  is  much  smaller  than  that  observed  by  Ramsay  atid 
Steele. 

Ramsay  and  Young  state  that  the  saturated  vapour  of  acetic  acid 
shows  a  minimum  in  the  density  with  change  of  temperature,  but  the 
authors  point  out  that  the  extrapolation  of  Ramsay  and  Young  leads 
to  inaccurate  values,  owing  to  the  influence  of  adsorption,  and  that 
there  is  no  real  abnormality  of  the  nature  indicated. 

The  thickness  of  the  layer  of  acetic  acid  on  the  surface  of  the 
measuring  tube  is  0  16 — 0-60/x.  that  of  chloroform  010 — 0-20/*,  and 
that  of  alcohol  only  0  004— OOll/x.  G.  S. 

van  Laar's  Theory  of  the  Contraction  in  Water-Alcohol 
Solutions.  A.  G.  Doroschewsky  and  M.  S.  Roschdestvensky  {J. 
Jiuaa.  rhy8.  Chem.  Soc,  1910,  42,  442—452.  Comj.are  van  Laar, 
Abstr.,  1900,  ii,  189). — A  theoretical  discus.^ion  of  van  Laar's  theory 
of  the  association  of  liquid  molecules,  in  which  the  authors  conclude 
that  van  l^ar  has  given  no  proof  of  the  fundamental  principles  under- 
lying his  theory.  Using  van  liar's  formula  for  mixtures  of  water 
with  propyl  and  wopropyl  alcohols,  the  contraction  of  volume  of  the 
water,  which,  according  to  van  Laar,  should  equal  844  at  15  56°,  is 
only  467  for  the  former  and  479  for  the  latter ;  on  the  other  hand,  the 
contraction  with  ethyl  alcohol  at  20°  is  B'Sl.  Z.  K. 
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Molecular  Volumes  of  Solids.  H.  H.  Stephenson  (Chem.  News, 
1910,  102,  178—180,  187— 189).— Regularity  may  be  traced  in  the 
molecular  volumes  of  solids  without  departing  from  the  atomic  volumes 
of  the  free  elements.  Molecular  condensation  is  defined,  and  shown  to 
be  equal  for  anhydrous  salts  in  each  group  or  sub-group  of  the  Periodic 
Table  for  each  class  of  compound,  but  to  vary  with  the  groups  and  with  the 
acid  radicle.  The  density  and  molecular  volume  of  any  solid  compound 
may,  therefore,  be  calculated  if  the  group  condensation  is  known. 
The  atomic  volumes  of  elements  may  also  be  obtained  from  the  density 
of  any  of  their  compounds  ;  for  instance,  ytterbium  has  an  unknown 
atomic  volume,  but  its  oxide,  YbgOg,  has  a  molecular  volume  of  43,  and 
the  condensation  of  the  sesquioxides  of  its  group  is  48,  which  gives 
Yb=19"8,  showing  a  density  of  8"7.  Hydrated  salts,  double  f-alts, 
acid  and  basic  salts,  are  generally  additive  in  molecular  volume,  the 
value  for  each  molecule  of  water  averaging  14.  Formulae  are  given 
connecting  the  densities  of  hydrated  and  anhydrous  salts.  It  is  also 
shown  that  the  apparent  equality  of  volume  of  some  series  of  similar 
and  isomorphous  salts  is  due  to  the  fact  that  they  have  undergone 
equal  condensation  from  approximately  equal  theoretical  volumes. 

W.  P.  S. 


The  Equation  of  Continuity  of  the  Liquid  and  Gaseous 
States  of  Matter.  Richard  D.  Kleeman  {Phil.  Mag.,  1910,  [vi], 
20,  665 — 689). — A  mathematical  paper  in  which  the  expression 
deduced  previously  for  the  attraction  between  two  molecules  is  made 
the  starting  point  for  the  deduction  of  equations  relating  to  the  con- 
tinuity of  the  liquid  and  gaseous  states  of  aggregation.  Certain  of 
these  relationships  are  examined  by  reference  to  experimental  data  for 
various  organic  compounds.  H.  M.  D. 

Surface  Energy  and  Surface  Tension.  James  E.  Mills  and 
Duncan  MacRae  {J.  Amer.  Chem.  Soc,  1910,  32,  1162—1176).— 
Whittaker  (Abstr.,  1908,  ii,  817)  has  stated  that  the  surface  energy 
of  a  liquid  in  contact  with  its  own  vapour  at  any  temperature  is 
proportional  to  the  product  of  the  internal  latent  heat  and  the 
absolute  temperature.  This  relation  has  now  been  investigated,  and 
found  to  be  only  approximately  true.  It  is  shown  that  the  relation 
suggests  a  division  of  the  so-called  surface  energy  of  a  liquid  into  two 
parts,  one  due  to  the  liquid  surface  and  the  other  to  the  surface  of  the 
(^apour  over  the  liquid,  and  this  point  will  be  further  investigated. 

E.  G. 


Measurement  of  Surface  Tension  by  the  Method  of 
Maximum  Pressure  of  Small  Bubbles.  R.  Maqini  {Atti  R.  Accad. 
Lincei,  1910,  [v],  19,  ii,  184— 189).— By  the  adoption  of  certain 
improvements  in  the  experimental  arrangements,  the  author  has 
succeeded  in  obtaining  by  this  method  (compare  Cantor,  Ann.  Phys. 
Chem.,  1892,  [ii],  47,  399,  422  ;  Feustel,  Ann.  Physik,  1905,  [iv],  16, 
61)  measurements  of  the  surface  tension    of   benzene,    nitrobenzene, 
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liquid  air,  and  water,  with  a  degree  of  exactness  comparable  with  that 
obtained  by  Rayleigh's  wave  method  (compare  Abstr.,  1907,  ii,  334). 

K.  V.  S. 

Surface  Tension  of  Aqueous  Solutions  and  Laplace's 
Constant  William  C.  McC.  Lewis  {Zeitsch.  physikal.  Chem.,  1910, 
74,  619 — 640). — It  has  already  been  shown  that  whilst  inorganic  salts 
increase  the  surface-tension  liquid  vapour,  they  diminish  the  surface- 
tension  liquid/liquid.  In  this  connexion  the  surface-tension  liquid/vapour 
has  been  measured  by  the  dropping  method  for  rosaniline  hydrochloride, 
Congo-red,  methyl-orange,  methyl-violet,  sodium  glycocholate,  carb- 
amide, malonic  acid,  and  copper  sulphate  at  14°,  43^,  61°,  and  78°.  The 
action  of  the  dissolved  substances  diminishes  gradually  as  the  temper- 
ature rises,  but  in  no  case  has  an  inversion  been  observed. 

The  different  effect  of  inorganic  salts  in  the  two  cases  is  discussed 
and  accounted  for  on  the  basis  of  Laplace's  theory  of  internal  pressure. 
Employing  instead  of  the  surface-tension,  o-,  Laplace's  capillary  factor 
Ho,  where  cr=  H,jp'j'2,  p  being  the  density,  it  is  shown  that  ff^  for 
water  is  diminished  by  the  addition  of  all  dissolved  substances,  both  at 
the  surface  liquid/liquid  and  at  the  surface  liquid/vapour.  With 
reference  to  the  specific  internal  pressure  K,j  (where  K=  Kop-),  it  is 
shown  that  with  the  exception  of  those  liquids  which  are  completely 
miscible  with  water,  the  addition  of  any  dissolved  substance  to  water 
diminishes  the  value  of  Ko,  whereas,  according  to  Tammann,  in  the 
same  circumstances,  K  always  increases. 

Considering  only  the  surface  liquid-vapour,  it  is  shown  that  the 
changes  of  the  internal  pressure,  K,  and  the  surface  tension,  o-,  are  always 
in  the  same  direction.  This  rule  does  not  apply  when  the  solute  is 
volatile  or  for  certain  colloidal  solutions. 

The  considerable  diminution  of  the  surface  tension  produced  by 
certain  solutes  can  be  accounted  for  on  the  basis  of  Laplace's  theory. 

G.  S. 

The  Physico-chemical  Theory  of  Soap  Emulsions.  Emulsifl- 
cation  of  Hydrocarbon  Oils  by  Aqueous  Solutions  of  Salts  of 
the  Fatty  Acids.  Frederick  G.  Donnax  and  H.  E.  Potts  {Zeitsch. 
Chem.  Ind.  Kolloide,  1910,  7,  208— 214).— The  influence  of  the  sodium 
salts  of  eleven  normal  fatty  acids  on  the  surface  tension  at  the  contact 
surface  between  water  and  a  nearly  acid-free  hydrocarbon  oil  has  been 
investigated.  The  fatty  acids  used  formed  a  continuous  series  from 
acetic  to  decoic,  and,  in  addition,  lauric  and  myri^tic  acids  were 
examined.  All  these  salts  diminish  the  surface  tension,  and  the  extent 
of  the  diminution  increases  in  general  with  increasing  molecular 
weight  of  the  acid.  The  action  begins  to  be  considerable  in  the  case 
of  sodium  octoate,  and  from  this  point  onwards  the  influence  increases 
more  and  more  rapidly  as  the  molecular  weight  increases.  In  harmony 
with  these  observations,  it  is  found  that  the  sodium  salts  of  lauric  and 
myristic  acids  are  the  only  members  of  the  series  which  give  rise 
to  emulsification  effects.  In  these  two  cases  the  emulsification  capacity 
increases  rapidly  with  the  concentration  of  the  dissolved  salt,  and  then 
decreases  rapidly  at  higher  coucentrations.      The  existence  of   thit 
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maximum  effect  is  attributed  to  the  salting-out  action  of  the  sodium 
ions.  It  is  supposed  that  the  changes  in  surface  tension,  which  are 
obviously  connected  with  the  emulsifying  power  of  certain  solutions, 
are  accompanied  by  changes  in  the  potential  differences  at  the  contact 
surface.  H,  M.  D. 

Autosorption  (Auto-adsorption).  "William  C.  McC.  Lewis 
{Zeitsch.  Chem.  Ind.  Kolloide,  1910,  7,  197— 205).— The  views  ex- 
pressed in  this  paper  relating  to  the  nature  of  the  liquid  vapour 
contact  surface  have  been  for  the  most  part  published  previously 
(compare  this  vol.,  ii,  829).  The  term  autosorption  is  introduced  in 
reference  to  the  greater  density  of  the  surface  layer  of  a  liquid  as 
compared  with  its  bulk  density.  Whereas  autosorption  has  been 
found  for  a  number  of  liquid  organic  compounds  which  have  been 
examined,  there  appears  to  be  little  difference  in  the  surface  and  bulk 
densities  in  the  case  of  the  elements  mercury,  bromine,  and  iodine. 
For  these  substances  the  autosorption  is  therefore  of  very  small 
magnitude,  and  this  appears  to  be  the  case  for  zinc  and  cadmium. 

The  surface  and  bulk  densities  of  water  are  employed  to  calculate 
the  difference  between  the  quantity  of  water  actually  present  in  the 
surface  layer  of  water  and  that  which  would  be  present  if  capillary 
forces  were  eliminated.  The  value  thus  obtained  is  of  the  order 
10"^ — 10"'^  gram  per  sq.  cm.  H.  M.  D. 

Changes  in  Tanning  [Processes].  Reginald  0.  Herzog  and 
Geokg  Rosenberg  {Zeitsch.  Chem.  Ind.  Kolloide,  1910,  7,  222 — 227). 
— In  continuation  of  previous  experiments  (Abstr.,  1908,  ii,  262)  on 
the  adsorption  of  substances  from  aqueous  solution  by  lightly  chromed 
hide  powder,  the  authors  have  made  similar  measurements  with  non- 
chromed  powder.  Aqueous  solutions  of  sodium  picrate,  silver  nitrate, 
crystal-violet,  patent-blue,  new-magenta,  and  phenol  were  examined. 
The  removal  of  sodium  picrate  from  aqueous  solution  takes  place  in 
accordance  with  the  simple  law  of  distribution,  the  value  of  the 
exponent  in  the  adsorption  formula  being  equal  to  unity.  With 
chromed  hide  powder  the  proportion  of  adsorbed  substance  increases 
somewhat  with  the  concentration  of  the  solution.  In  the  case  of 
silver  nitrate,  the  data  agree  with  the  formula  K—B'^^jG,  in  which  G 
is  the  quantity  of  the  adsorbed  substance,  and  B  is  the  concentration 
of  the  residual  solution,  if  m  is  made  equal  to  0"5.  The  adsorption 
of  the  three  colouring  matters  is  also  in  accord  with  the  exponential 
equation,  but  the  data  for  phenol  show  considerable  divergence,  and 
this  is  considered  to  indicate  that  the  removal  of  phenol  by  the  hide 
powder  is  not  due  to  a  simple  adsorption  process.  An  empirical 
formula  is  given  by  means  of  which  the  data  for  phenol  can  be 
satisfactorily  reproduced. 

In  general,  there  is  no  essential  difference  in  the  behaviour  of 
chromed  and  non-chromed  hide  powder  in  regard  to  their  adsorptive 
properties.  H.  M.  D. 

The  Capillary  Rise  of  Acids.  Zdenko  H.  Skraup,  E.  Krausk, 
and  A.  von  Biehler  {Monatsh.,  1910,  31,  753 — 776). — In  the  case  of 
%\\  organic  acids,  the  regularities  which  have  been  previously  observed 
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are  confirmed  (compare  Abstr.,  1909,  ii,  868;  this  vol.,  ii,  191).  The 
stronger  the  acid  is,  the  more  it  is  absorbed  by  the  filter  paper,  and 
the  less  is  the  capillary  rise ;  the  weaker  it  is,  the  less  is  the 
absorption.  The  large  capillary  rise  with  acetic  acid  is  much 
diminished  when  it  is  transformed  into  trichloroacetic  acid  ;  the  same 
result  is  true  for  the  pairs  of  acids  :  succinic  and  dibromosuccinic  ; 
benzoic  and  nitrobenzoic. 

Phosphoric  acid  has  a  very  small  capillary  rise,  and  the  suggestion 
has  been  made  that  this  is  due  to  its  polybasicity.  In  order  to 
test  the  validity  of  this  suggestion,  measurements  have  been  made 
with  benzene-mono-,  di-  and  tri-sulphonic  acids,  with  different 
carboxy-acids  of  benzene,  including  mellitic  acid,  and  with  oxalic, 
malonic,  succinic,  glutaric,  and  tricarballylic  acids.  It  is  found  that 
a  decrease  in  the  capillary  rise  does  not  take  place  with  increase  in 
the  basicity  of  the  benzenesulphonic  acids ;  it  does  take  place  with 
the  carboxy-acids  of  benzene,  but  the  decrease  stops  when  the  value 
of  the  capillary  rise  becomes  the  same  as  that  for  strong  acids.  la 
the  case  of  tricarballylic  acid,  the  capillary  rise  is  greater  than  that 
fur  malonic,  succinic,  or  glutaric  acids. 

Arsenic  acid  is  similar  to  phosphoric  acid,  in  that  it  has  an 
abnormally  low  capillary  rise.  Pyrophosphoric  acid,  in  contra- 
distinction to  orthophosphoric  acid,  shows  an  abnormally  high  rise, 
whereas  metaphosphoric  and  phosphorous  acids  give  much  lower 
rises,  the  rise  with  the  latter  acid  approximating  to  that  for 
relatively  strong  acids.  Hydrofluoric  acid  gives  practically  the 
same  result  as  hydrochloric  acid,  although  it  is  much  less 
dissociated. 

Using  a  modification  of  Holmgren's  circle  method,  the  absorptions  of 
sulphurous  and  hydrocyanic  acids  and  solution  of  hydrogen  sulphide 
have  been  investigated.  Hydrocyanic  acid  has  a  higher  capillary  rise 
than  hydrochloric  acid,  whereas  with  the  other  two  acids  the  rises  are 
practically  the  same  as  for  hydrochloric  acid. 

The  present  investigation  shows  that  there  are  undoubted 
regularities  in  the  case  of  organic  acids,  but  with  inorganic  acids 
the  number  of  irregularities  has  been  increased.  T.  S.  P. 

Osmotic  Equilibrium  between  Two  Fluid  Phases.  L.  Gay 
{Compt.  rend.,  1910,  151,  612 — 616). — A  purely  mathematical  treat- 
ment of  the  subject.  W.  O.  W. 

Relation  of  Osmotic  Pressure  to  the  Intrinsic  Pressure 
of  Liquids.  M.  M.  Gabver  {J.  Physical  Chem.,  1910,  14,  651—664. 
Compare  this  vol.,  ii,  398). — The  intrinsic  or  internal  pressure  of  a 
gas  in  which  the  molecules  exercise  no  attraction  for  one  another  is 
numerically  equal  to  the  extrinsic  pressure  exercised  by  the  gas  on 
the  containing  vessel.  The  intrinsic  pressure  of  a  liquid  is  e<|ual  to 
the  extrinsic  pressure  plus  the  effect  of  molecular  attractions,  and  has 
a  different  value  in  tlxe  surface  film  where  molecular  attractions  are 
not  wholly  balanced. 

The  author  assumes  that  the  average  molecular  energy  of  trans- 
lation is  the  Fame  in  the  gaseous  and  liquid  phases  if  the  molecular 
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weight  (in)  is  the  same,  since  the  mean  square  of  the  molecular 
velocity  (v)  in  either  phase  represents  the  absolute  temperature. 

If  p^  and  P-^  are  the  intrinsic  pressures  of  gas  and  liquid 
respectively,  F^  =  l-{n.2mv^)/2  =  ^{n^mv^)/'2  x  njn-^  =p^  x  njn^,  where  Wg 
and  Wj  are  the  numbers  of  molecules  per  unit  volume  in  liquid  and 
vapour  phase  respectively.  The  intrinsic  pressure  of  a  liquid  is  very 
simply  obtained  by  multiplying  the  vapour  pressure  by  the  ratio 
of  densities  of  liquid  to  vapour.  Further,  it  is  deduced  that 
PV=pv  =  RT,  that  is,  the  gas  laws  hold  for  liquids  if  P  is  interpreted 
as  intrinsic  pressure.  If  P^  and  Pg  ^^  the  intrinsic  pressures  of 
a  solvent  and  solution  respectively,  P-^- P^^ pRT/,n\ogepJp2  =  the 
osmotic  pressure,  where  7?^  and  p^  are  the  vapour  pressures  ot  solvent 
and  solution  respectively.  Osmotic  pressure  is  thus  defined  as  the 
reduction  in  intrinsic  pressure  or  normal  activity  of  the  solvent 
due  to  the  introduction  of  the  solute.  This  reduction  is  brought 
about  by  the  reduction  of  the  nuQiber  of  molecules  of  solvent  from 
iVto  (I/'—n),  n  being  the  solute  molecules.  The  volume  concerned  in 
osmotic  calculations  is  the  volume  of  the  solvent  multiplied  by  Njn, 
whilst  the  pressure  is  diminished  in  the  ratio  nj N'. 

The  intrinsic  pressure  of  water  at  0°  is  1235  atm.  A  weight- 
normal  solution  contains  1  molecule  of  solute  to  55  6  of  solvent,  and 
its  osmotic  pressure  is  therefore  1235/55  6  =  22*2  atm. 

If  the  membrane  is  not  wetted  by  the  liquid,  a  surface  film  exists, 
which  with  its  unbalanced  molecular  attractions  prevents  free  circula- 
tion of  the  solvent  so  that  no  osmosis  occurs.  The  principal  part  in 
osmotic  phenomena  is  played  by  the  solvent,  and  some  form  of 
association  hypothesis  is  necessary.  R.  J.  0. 

Methods  of  Diffusion  Experiments.  Raphael  E.  Liesegang 
{Zeitsch.  Chem.  Ind.  Kolldide,  1910,  7,  219— 222).— The  nature  of  the 
precipitation  membranes  which  are  formed  when  gelatin  solutions  of 
silver  nitrate  and  the  halogen  salts  of  the  alkali  metals  are  juxtaposed 
is  shown  to  depend  on  the  circumstances  in  which  the  diffusion 
processes  take  place.  H.  M.  D. 

Inconstancy  of  the  Solubility  Product.  Arthub  E.  Hill 
(J.  Amer.  Chem.  Soc,  1910,  32,  1186— 1193).— Cameron  (Abstr., 
1902,  ii,  75)  has  found  that  the  solubility  of  gypsum  is  increased  by 
addition  of  sodium  chloride  up  to  a  certain  concentration,  and  that 
beyond  this  point  the  solubility  diminishes.  Hill  and  Simmons 
(Abstr.,  1909,  ii,  647)  have  observed  a  similar  behaviour  when  silver 
sulphate  is  treated  with  nitric  acid  solutions.  It  is  shown  that  this 
decrease  in  total  solubility  can  only  be  accounted  for  by  assuming  that 
the  concentrations  of  the  ions  of  the  solute  have  diminished,  and  that 
the  value  of  the  solubility  product  has  accordingly  been  reduced.  The 
work  now  described  was  carried  out  with  the  object  of  gaining  further 
evidence  on  this  point. 

The  solubility  of  thallous  chloride  in  acetic  acid  of  concentrations 
between  zero  and  16iV,  and  that  of  tetramethylammonium  iodide  in 
potassium  hydroxide  of  concentrations  between  zero  and  8'3;V,  has 
been  determined  at  25°.      Measurements  of   the  conductivity  of  a 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   937 

saturated  solution  of  tetramethylammonium  iodide  and  of  solutions 
varying  from  iV/S  to  371024  have  also  been  made  for  use  in  the 
calculations.  The  results  show  that  the  solubility  of  thallous  chloride 
and  tetramethylammonium  iodide  is  so  diminished  in  presence  of  the 
other  electrolytes  as  to  prove  conclusively  that  the  solubility  product 
is  not  a  const^ant,  but  that  it  decreases  with  increase  in  the  total 
concentration  of  electrolytes  present.  E.  G. 

lonisation  Relations  of  Sulphuric  Acid.  Arthur  A.  Notes 
and  M.  A.  Stewart  (/.  Aiyier.  Chem.  Soc,  1910,  32,  1133—1162).— 
Sulphuric  acid  is  usually  assumed  to  undergo  ionisation  in  aqueous 
solution  according  to  the  equations:  H.^SO^  =  H' +  HSO^'  and 
HSO^'  =  H*  +  SO/,  but  the  only  investigation  yielding  valuable 
evidence  as  to  the  proportion  of  the  HSO^"  ion  present  is  that  of 
Noyes  and  Eastman  Carnegie  Inst.  Publications,  1907,  63,  239). 
The  present  work  was  therefore  undertaken  with  the  view  of  obtaining 
more  definite  information  with  regard  to  the  ionisation  of  this  acid. 

The  hydrogen-ion  concentration,  Chj  can  be  calculated  from  the 
value  of  the  mol.  number,  i,  as  determined  from  the  depression  of  the 
f.  p.,  by  means  of  the  relation  Ca^C  =  i  -  1.  The  values  of  Ch/C  at  0*^ 
have  been  thus  derived  from  the  recorded  f.  p.  data. 

It  is  shown  that  by  combining  conductivity  and  transference  data, 
there  can  be  derived  maximum  and  minimum  values  of  the  hydrogen- 
ion  concentration  in  sulphuric  acid  corresponding  with  the  two 
limiting  cases  in  which  the  only  negative  ion  present  is  SO^"  or 
HSO^~,  and  in  this  way  limiting  values  of  C'h/C  at  25°  and  0'^  have 
been  calculated.  Incidentally  it  has  been  found  from  a  study  of 
existing  conductivity  data  at  0°  that  the  best  values  for  the  equivalent 
conductivity  at  0°  of  certain  ions  are  Ak  =  403,  Aci  =  41'1,  Asq  =  42*8, 
and  Ah  =  224. 

The  value  of  Ans04  ^*  ^5°  and  QP  can  be  approximately  calculated 
from  the  transference  and  conductivity  data,  if  it  is  true  that  the 
HSO^~  ion  is  present  in  the  sulphuric  acid  solution  in  considerable 
quantity  so  that  its  conductivity  may  enter  as  a  factor.  The  values 
obtaiued  are  "35 — 40  at  25°,  which  are  nearly  half  of  that  of 
Aso^,  namely,  79  at  25° 

The  values  of  CnjC  have  also  been  calculated  from  a  consideration 
of  the  relative  effects  of  sulphuric  and  hydrochloric  acids  on  the 
hydrolysis  of  sucrose  at  25°  as  determined  by  Ostwald  (Abstr.,  1885, 
882),  and  on  that  of  ethyl  acetate  as  determined  by  Kay  (Proc.  Hoy. 
Soc.  Edin.,  1898,  22,  493). 

A  new  isohydric  method  of  determining  the  hydrogen-ion  concen- 
tration is  described,  which  consists  in  determining  the  relative 
concentrations  of  hydrochloric  and  sulphuric  acids  which  drive  back 
the  ionisation  of  picric  acid  to  the  same  extent. 

The  values  of  C'h/C  at  various  concentrations  at  0°  and  25°  obtained 
by  these  different  methods  are  tabulated.  In  order  to  derive  the 
concentrations  of  the  HSO^'  and  SO/  ions  from  the  values  of 
the  hydrogen-ioQ  concentration,  Noyes  and  Eastman  (loc.  cit.)  assumed 
that  under  corresponding  conditions  the  first  hydrogen  of  sulphuric 
acid  is  dissociated  to  an  equal  extent  to  that  of  hydrochloric  acid,  and 
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hence  estimated  the  concentration  of  the  non-ionised  sulphuric  acid. 
From  this  concentration  and  that  of  the  hydrogen  ion,  the  concentra- 
tions of  the  SO4  and  HSO^  ions  were  obtained  by  subtraction.  Similar 
calculations  have  now  been  made,  and  the  results  show  that  both  the 
SO4  and  HSO4  ions  are  present  in  large  proportions  at  medium 
concentrations,  that  the  latter  is  present  in  much  larger  quantity 
at  0*05  formal  and  the  former  at  0005  formal, and  that  at  0-05  formal 
the  ratio  CH80JCSO4  increases  greatly  between  0°  and  25°.  The 
hydrogen-ion  concentration  decreases  markedly  within  the  same  range 
of  temperature. 

Experiments  have  been  made  on  the  distribution  of  sulphuric  acid 
between  water  and  amyl  alcohol.  The  ratio  of  the  concentration  of 
the  acid  in  the  alcohol  to  that  in  the  water  was  found  to  increase  as 
the  proportion  of  non-ionised  sulphuric  acid  in  the  aqueous  solution 
increased.  The  rate  of  this  increase  is  somewhat  smaller  even  than  in 
the  case  of  hydrochloric  acid,  indicating  that  the  non-ionised  sulphuric 
acid  is  formed  from  two  ions,  H'  and  HSO/,  instead  of  from  three 
ions,  H",  H*,  and  SO/'. 

Determinations  have  been  made  of  the  transference  of  Na,  H,  and 
SO4  during  the  electrolysis  of  sodium  hydrogen  sulphate  at  25°.  The 
conductivity  of  this  salt  has  also  been  measured  at  various  concentra- 
tions at  25°.  By  combining  these  data,  the  concentrations  of  Na  and 
H  ions  in  a  O'l  formal  solution  have  been  calculated,  and  the  values 
CNa/C  =  0'68  and  (7h/C  =  0-44  obtained. 

From  the  results  obtained  by  Kay  {loc.  cit.)  on  the  catalysis  of  ethyl 
acetate  by  0*1  formal  sodium  hydrogen  sulphate,  the  value  of  Ch/C'  has 
been  derived  and  found  to  be  0"416. 

By  means  of  the  values  of  Ch/C*  and  Cn/C'Na  derived  from  the 
transference  and  conductivity  data,  the  concentrations  of  the  other 
ions  in  a  0"1  formal  solution  of  sodium  hydrogen  sulphate  have 
been  computed,  and  found  to  be  Chso4/C  =  0-44  and  CsojG  =  0-3i 
respectively. 

From  these  data,  and  also  from  the  corresponding  data  for 
0*05  formal  sulphuric  acid,  the  values  of  the  product  ChC's04/C'hso4, 
the  ionisation  constant  of  the  second  hydrogen  of  the  acid,  have  been 
found  to  be  0  034  and  0  031  respectively.  E.  G. 

Hydrolysis  of  Cyanogen.  R.  Naumann  (Zeitsch.  Elektrochem., 
1910,  16,  772 — 778). — The  conductivity  of  potassium  cyanate  solutions 
is  measured ;  the  mobility  of  the  cyanate  ion  at  18°  is  56"5.  When 
cyanogen  is  passed  into  aqueous  solutions  of  potassium  hydroxide,  the 
conductivity  diminishes  to  a  constant  value.  The  observed  conductivity 
agrees  well  with  that  calculated  on  the  assumption  that  cyanide  and 
cyanate  are  the  only  products.  The  conductivity  of  solutions  of 
cyanic  acid  at  0°  is  measured,  and  the  dissociation  constant  found  to 
be  about  120  x  10"".  When  cyanogen  is  passed  through  water  at  0°, 
the  conductivity  increases  to  a  constant  value,  owing  to  the  formation 
of  cyanic  acid  (the  hydrocyanic  acid  is  practically  a  non-conductor) ; 
the  saturated  solution  contains  0-221  gram-molecule  of  cyanogen  and 
0*00005  gram-molecule  of  cyanic  acid  per  litre,  so  that  0023%  of  the 
cyanogen  is  hydrolysed.  At  the  ordinary  temperature,  the  conductivity 
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of  water  through  which  cyanogen  is  passing  depends  very  much  ou 
the  rate  of  the  current  of  gas,  and  it  diminishes  rapidly  when  the  gas 
is  stopped.  This  is  due  to  the  decomposition  of  the  cyanic  acid  into 
ammonia  and  carbon  dioxide.  Cyanogen  has,  therefore,  no  definite 
solubih'ty  in  water  at  18°,  the  quantity  absorbed  increasing  continuously 
with  the  time  of  contact. 

In  the  calculation  of  the  dissociation  constant  of  hydrocyanic  acid 
(this  vol.,  ii,  38H)  a  serious  error  was  made,  the  correct  value  is  \og^QK= 
—  29'13  instead  of  —  10"14.  This  new  value  is  not  in  harmony  with  the 
view  that  the  E.M.F.  of  the  hydrogen-cyanogen  element  is  due  to  the 
formation  of  hydrocyanic  acid.  T.  E. 

Electrochemistry  of  Proteins.  II.  Dissociation  of  Basic 
Caseinogenates  of  the  Alkaline  Earths.  T.  Brailsford  Robertson 
(/.  Physical  Chem.,  1910,  14,  601—611.  Compare  this  vol.,  ii, 
679). — It  is  probable,  since  the  neutral  and  basic  ciiseinogenates  of  the 
alkalis  obey  Ostwald's  dilution  law,  that  a  molecule  of  caseinogenate 
gives  only  two  ions.  The  cation  is  supposed  to  be  a  complex  ion 
containing  the  metal  in  a  non-dissociable  form.  On  this  hypothesis 
basic  calcium,  strontium,  and  barium  caseinogenates,  instead  of  disso- 
ciation into  three  ions,  one  of  which  would  be  the  metal,  should  give 
only  two  complex  ions,  and  the  dissociation  should  obey  Ostwald's  law. 

The  solutions  examined  contained  1  gram  of  caseinogen  to  80  x  10 ~^ 
gram -equivalents  of  calcium,  strontium,  and  barium  hydroxide;  they 
were  practically  neutral  to  phenolphthalein.  The  conductivity-dilution 
curve  is  in  accord  with  Ostwald's  law  for  a  binary  electrolyte.  If  Vj 
and  ©2  *re  the  ionic  velocities  and  p  the  number  of  molecules  of 
caseinogenate  formed  from  one  molecule  of  base,  the  values  of 
p(«j  +  Vg)  are  about  twice  as  great  for  the  caseinogenates  of  the  alkalis 
as  for  the  alkaline  earths.  As  all  the  ions  concerned  are  supposed  to 
be  complex  protein  ions,J(vj  -f  Vo)  must  be  much  the  same  in  all  the 
salts.  Hence  p  may  be  taken  as  two  for  the  alkalis,  and  one  for  the 
alkaline  earths.  The  simplest  formula  of  sodium  caseinogenate  is 
[NaX" -l-X(OH)^],  and  of  calcium  caseinogenate, 

[Ca(X-)2-f{X(0H),y, 
each  ion  having  twice  as  many  charges  as  there  are  molecules  of  base 
per  molecule  of  caseinogen. 

The  values  of  [v^  +  v.,)  are  about  40  x  10"^  at  30°.  This  is  approxi- 
mately the  value  calculated  by  Bredig  as  the  minimum  which  ionic 
mobility  approaches  when  the  ions  become  very  large.  The  caseino- 
genates of  the  alkalis  are  nearly  completely  dissociated,  whilst  calcium 
caseinogenate  is  only  57%  dissociated. 

The  freezing-point  determinations  of  Robertson  and  Burnett  ( Abstr., 

1909,  i,  447)  are  explainable  on  the  hypothesis  that  caseinogenate 
ions  are  quadrivalent,  so  that  the  sodium  salt  is  written: 

[Na,X"'"-hX(OH):'J. 
This  formula  suggests  that  two   COjH  groups  of    the  caseinogen 
molecule  are  active  in  the  neutralisation  of  bases.  R.  J.  C. 

Influence  of  the  Degree  of  Dispersity  of  a  Solid  Crystcil  on 
its  Melting  Point.    P.  P.  von  Weimars  {Zeitsch.  Chem.  Ind.  KoUoide, 

1910,  7,  205 — 208). — A  theoretical  paper  in  which  the  author  analyses 
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the   relationships  involved  in  the  transition  from  the   liquid  to  the 
amorphous  and  crystalline  solid  states  of  aggregation.  H.  M.  D. 

A  General  Theory  for  Obtaining  Disperse  Systems  by  the 
Dispersion  Method.  P.  P.  von  Weimarn  (/.  Buss.  Phys.  Chem. 
Soc,  1910,  42,453—474.  Compare  Abstr,  1909,  ii,  132,  221,  306, 
606,  646). — A  more  detailed  theoretical  discussion  of  matter  already 
published,  and  a  classification  of  the  methods  of  peptisation.  All  the 
dispersion  methods  of  obtaining  disperse  systems  can  be  explained 
according  to  one  general  theory,  the  fundamental  general  principle  of 
which  can  be  formulated  thus  :  If  for  some  reason  or  other  the 
intensity  of  the  forces  of  solution  at  the  surface  of  disperse  particles 
increases  to  an  extent  not  greater  than  that  at  which  the  velocity  of 
recrystallisation  becomes  considerable,  then  the  disperse  particles  are 
peptisii^ed  by  the  dispersion  medium.  For  an  explanation  of  the  theory, 
the  paper  itself  must  be  consulted,  Z.  K. 

Colloidal  Chemistry.  A  General  Introduction.  P.  P.  von 
Weimarn  {J.  Buss.  Phys.  Chem.  Soc,  1910,  42,  476— 480).— A  short 
historical  and  theoretical  introduction  to  the  two  following  papers. 
A  good  general  method  of  obtaining  any  solid  substance  in  the  state  of 
an  amorphous  solid  solution  of  any  degree  of  dispersion  has  been 
devised,  and  is  based  on  the  rapid  cooling  of  a  dilute  liquid  solution 
of  a  substance  in  a  dispersion  medium,  which,  in  the  pure  state  itself, 
solidifies  to  a  glass  when  rapidly  cooled. 

The  best  method  of  obtaining  liquid  colloidal  solutions  is  based  on 
the  rapid  condensation  of  the  molecules  of  the  dissoWed  substance, 
when  the  solvent  is  replaced  by  a  dispersion  medium  which  dissolves 
the  solvent,  but,  practically,  does  not  dissolve  the  dissolved  substance. 
If  a  concentrated  solution  is  added  to  such  a  dispersion  medium,  fine 
disperse  precipitates  are  obtained,  but  not  colloidal  solutions. 

Z.  K. 

A  Simple  General  Method  for  Obtaining  Solid  Colloidal 
Solutions  of  any  Degree  of  Dispersion.  P.  P.  von  Weimarn  and 
J.  B.  Kagan  {J.  Buss.  Phys.  Chem.  Soc,  1910,  42,  480—484.  Com- 
pare preceding  abstract). — When  a  transparent  solid  solution  is  heated 
gradually,  the  viscos-ity  of  the  dispersion  medium  decreases,  whilst  the 
velocity  of  the  molecules  and  molecular  aggregates  and  the  coefficient 
of  diffusion  increases ;  consequently,  at  first,  when  L  in  the  formula 
W=K.(Q-L)/L  {J.  Buss.  Phys.  C/iem.  Soc,  1910,  42,  214—228)  has 
not  yet  increased  appreciably,  the  condensation  process  occurs,  and  a 
bluish-violet  opalescence  appears,  which  becomes  more  and  more 
marked  until  the  solution  becomes  turbid.  When  L  has  increased 
sufficiently,  the  dispersion  process  commences,  which  is  indicated  by  a 
diminution  in  the  turbidity  of  the  solution,  and  by  a  gradual  re- 
appearance of  the  bluish-violet  opalescence,  which  then  gradually 
disappears. 

When  a  0'04%  solution  of  sulphur  in  alcohol  is  immersed  in  liquid 
air,  a  solid,  strongly  opalescent,  but  partially  transparent  suspended 
solution  is  obtained,  which,  when  heated  and  well  shaken,  only  shows 
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the  second,  the  dispersion,  process  described  above.  With  a  0*02% 
Bolution  of  sulphur  a  wholly  transparent  solid  solution  is  obtained, 
which  behaves  entirely  in  accordance  with  the  above  theoretical 
scheme.  The  solution  can  be  fixed  or  arrested  at  any  stage  of  opales- 
cence, or  at  any  degree  of  dispersion,  by  rapidly  immersing  the  tube 
containing  the  solution  at  the  given  stage  in  liquid  air.  By  employing 
very  dilute  solution  of  sulphur,  molecular  disperse  solid  solutions  are 
obtained,  in  which,  when  heated,  the  condensation  process  is  so  rapidly 
followed  by  the  dispersion  process  that  opalescence  can  sometimes 
scarcely  be  observed.  Exactly  similar  results  were  obtained  with 
phosphorus,  sodium  bromide,  and  sodium  and  potassium  chlorides. 

A  0"25%  solution  of  phosphorus  in  alcohol  gives  a  turbid  glass  ; 
0"05 — 0-04%  solution  yields  a  partly  transparent  suspended  .=!olid 
solution,  whilst  0'025%  gives  a  wholly  transparent  suspended  solid 
solution.  Z.  K. 

A  Simple  Method  of  Obtaining  Sulphur,  Selenium, 
Tellurium,  and  Phosphorus  in  a  Colloidal  State.  P.  P.  ton 
Wkimabx  and  B.  V.  Maljisheff  (/.  Buss.  Phys.  Chem.  Soc,  1910,42, 
484 — 487.  Compare  two  preceding  abstracts). — Five  to  twenty-five 
c.c.  of  a  solution  of  the  metal,  saturated  at  the  ordinary  temperature  or 
at  the  boiling  point  of  the  solvent  (alcohol  for  sulphur  and  phosphorus, 
carbon  disulphide  for  selenium),  are  rapidly  added  to  1000  c.c.  of  the 
dispersion  medium  and  stirred  vigorously.  The  dispersion  medium  for 
sulphur  and  phosphorus  was  cold  water ;  for  selenium,  cold  ether.  The 
concentrations  of  these  suspended  solutions  varied  within  the  limits  of 
several  l/10,000's  to  several  1/100V%,  the  solutions  in  the  latter  case 
being  very  turbid  and  rapidly  coagulating. 

The  soHd  solutions  are  coloured,  opalescent,  and  fairly  stable,  the 
stability  of  the  pliosphorus  and  selenium  solutions  depending  on  the 
peptisation  processes. 

This  method  of  obtaining  colloidal  solutions  is  recommended  for 
lecture  experiments.  The  probable  solubility  of  selenium  in  carbon 
disulphide  is  0*02 — 0015  gram  in  100  of  solvent. 

Colloidal  tellurium  is  obtained  by  adding  0*1  of  the  element  to  5  c.c. 
of  a  boiling  solution  of  potassium  hydroxide,  saturated  at  the  ordinary 
temperature,  and  adding  the  solution  of  the  metal  thus  formed  to 
1000  c.c.  of  cold  water,  the  mixture  being  stirred  vigorously.  The 
stability  of  the  colloidal  tellurium  solution  depends  directly  on  the 
peptization  processes,  and  can  be  greatly  increased.  The  solution  can 
also  be  made  more  stable  by  the  addition  of  gelatin  or  similar 
substances.  Z.  K. 

Phenomena  of  the  Colloidal  State.  Paul  Rohland  (Biochem. 
Zeilsch.,  1910,  28,  53 — 55). — Observations  relating  to  the  behaviour 
of  ad.'^orbed  substances  are  referred  to  as  showing  that  substances  in 
the  colloidal  condition  are  frequently  much  less  reactive  than  they  are 
in  the  crystalloidal  form.  The  viscot-ity  of  colloidal  substances  is 
very  often  increased  or  decreased  by  special  types  of  ions. 

H.  M.  D. 
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The  Pnriflcation  of  Colloids  by  Dialysis.  Eichard  Zsigmondy 
and  R.  H-ey eb.  {Zeitsch.  anorg.  C/iem.,  1910,  68,  169 — 187). — A  com- 
parison of  parchment,  collodion,  and  fish-bladder  membranes  in  the 
dialysis  of  colloidal  silica,  shows  that  the  last-named  acts  most  rapidly. 
Collodion  membranes,  which  are  perfectly  impervious  to  colloidal  silver, 
allow  silica  to  pass  with  considerable  ease.  Continuous  renewal  of  the 
water  in  the  outer  vessel  has  no  advantage  over  a  renewal  every  two 
hours.  With  a  suitable  membrane,  the  chlorine  is  reduced  to  the 
limit  of  recognition  by  means  of  silver  nitrate  in  about  twenty 
hours. 

An  improved  dialyser  is  described,  in  which  a  membrane  is  stretched 
over  a  vulcanite  ring,  placed  on  a  vulcanite  tray  with  edges  only  4  mm. 
high,  and  provided  with  radial  ribs.  The  water  enters  at  the  centre  of 
this  tray,  and  travels  radially  in  a  thin  sheet,  escaping  at  the  cir- 
cumference.    This  appliance  allows  of  rapid  dialysis. 

In  order  to  estimate  chlorine  in  colloidal  solutions  of  silica,  the  free 
hydrochloric  acid  is  first  estimated  by  titration  with  AYlOO-sodium 
hydroxide.  Another  quantity  is  then  exactly  neutralised  with  sodium 
hydroxide,  a  drop  of  5%  potassium  chromate  solution  is  added,  and  the 
chlorire  is  titrated  with  iV/100-silver  nitrate.  A  &tatidard  solution 
may  be  used  for  comparison.  Under  these  conditions,  0*01  c.c.  of 
iV7100-silver  nitrate,  run  in  from  a  graduated  capillary  pipette,  pro- 
duces a  distinct  change  of  colour,  and  it  is  possible  to  detect  O'OO-t  mg. 
of  chlorine  in  I  c.c.  of  the  dialysed  liquid.  The  dialysis,  however, 
proceeds  beyond  this  limit,  and  it  is  necessary  to  employ  Jordis' method 
(this  vol.,  ii,  416)  of  distillation  with  sulphuric  acid.  The  residue  ob- 
tained after  neutralising  100  c.c.  and  evaporating  to  dryness  is  trans- 
ferred to  a  small  distilling  flask,  0*5  to  1  c.c.  of  concentrated  sulphuric 
acid  is  added  after  closing  the  apparatus,  and  the  distillatign  is  con- 
tinued until  nearly  all  the  sulphuric  acid  has  passed  over.  The 
chlorine  in  the  absorbing  liquid  is  estimated  by  Richards'  nephelo- 
metric method  (Abstr.,  1904,  ii,  287)  by  means  of  silver  nitrate. 

The  precipitation  of  silver  chloride  is  not  hindered  by  the  presence 
of  colloidal  silica,  unless  the  latter  is  in  very  large  excess.  If  some 
sulphuric  acid  is  present,  the  precipitation  is  in  all  cases  normal. 

Sodium  sulphate  is  much  less  readily  removed  from  silica  by  dialysis 
than  chlorides.  Alumina  and  iron,  derived  from  the  sodium  silicate 
used,  are  not  eliminated.  Minute  quantities  of  hydrochloric  acid 
increase  the  stability  of  the  colloid,  sodium  hydroxide  at  first 
diminishes  it,  but  subsequent  additions  increase  the  stability. 

C.  H.  D. 

The  Binary  System  Pyridine-Potaesium  Thiocyanate.  Karl 
L.  Wagner  and  Ernst  Zerner  (J/onafsA.,  1910,  31,  833— 841).— The 
course  of  the  fusion  and  solubility  curves  of  two  substances  between 
the  melting  and  eutectic  points  has  been  thoroughly  studied  only  for  the 
case  that  the  mutual  solubilities  of  the  two  substances  decrease  with 
falling  temperature.  The  temperature-concentration  diagram  for 
fusions  containing  the  two  substances  is  then  the  ordinary  curve  with 
two  branches,  neither  of  which  shows  a  minimum,  and  one  eutectic 
point.    When  the  solubility  of  one  substance  in  the  other  passes  through 
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a  minimum  there  are  four  cases  which  are  theoretically  possible,  and 
for  which  the  authors  give  the  curves.  One  of  these  is  where  the 
two  branches  of  the  fusion  curve  intersect  below  the  minimum  in  an 
eutectic  point.  The  system  pyridine-potassium  thiocyanate  partly 
conforms  to  this  type,  differing  from  it  in  that  between  the  eutectic 
point  and  the  melting  point  of  the  potassium  thiocyanate  there  is  a 
four-phase  invariant  system,  namely,  liquid  pyridine-liquid  potassium 
thiocyanate-solid  potassium  thiocyanate-vapour.  The  mutual  solubility 
of  the  two  liquid  phases  increases  as  the  temperature  falls. 

The  various  points  on  the  curves  were  obtained  by  heating  together 
weighed  quantities  of  pyridine  and  potassium  thiocyanate  in  sealed 
tubes,  and  observing  the  temperature  at  which  the  crystals  disappear 
or  are  deposited. 

The  eutectic  temperature  is  approximately  —  43 'S^,  the  mixture 
containing  3*l°o  of  potassium  thiocyanate.  The  four-phase  system  is 
formed  at  188-5°. 

Potassium  thiocyanate  has  m.  p.  173-8°.  T.  S.  P. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  IV.  Phenol  and  the 
Methylcarbamides.  Robert  Kremann  [with  J.  Daimer,  F.  Gugl, 
and  H.  Lieb]  {^fonatsh.,  1910,  31,  843—853.  Compare  Abstr., 
1907,  i,  912). — The  melting-point  curve  for  mixtures  of  phenol 
and  os-dimethylcarbamide  falls  from  the  melting  point  of  the 
dimethylcarbamide  to  a  break  at  25 — 25-5°,  and  then  to  a  eutectic 
point  at  9°,  representing  mixtures  containing  63%  and  84%  of  phenol 
respectively.  The  break  at  25°  is  due  to  the  separation  of  the  compound 
formed  from  one  molecule  of  each  of  the  components,  the  composition 
of  the  compound  being  determined  by  measuiing  the  times  of  arrest 
for  mixtures  varying  in  composition  from  0 — 63%  phenol.  The  eutectic 
is  a  mixture  of  this  compound  with  phenol. 

The  curve  obtained  for  mixtures  of  phenol  and  monomethyl- 
carbatnide  is  similar  in  character,  the  break  occurring  at  S°  and  the 
eutectic  at  -  7°  representing  mixtures  containing  60%  and  77%  of 
phenol  respectively.  The  break  at  8°  is  again  due  to  the  separation  of 
a  compound  containing  one  molecule  of  each  of  the  components. 

The  curve  for  mixtures  of  phenol  and  s-dimethylcarbamide  is  the 
ordinary  one  for  a  two-component  system  giving  one  compound  and 
two  eutectics.  The  compound  is  formed  from  two  molecules  of  phenol 
and  one  molecule  of  dimethylcarbamide,  and  has  m.  p.  14°.  The 
eutectic  temperatures  are  -f5°  and  -3°,  representing  mixtures 
containing  81%  and  47%  of  phenol  respectively. 

The  above  results  support  the  statement  that  asymmetric  substitu- 
tution  diminishes  the  power  to  form  compounds,  whereas  symmetrical 
substitution  does  not  have  this  effect  (compare  Abstr.,  1906,  ii,  268). 

T.  S.  P. 

Equilibrium  between  Solid  Cuprous  Iodide  and  Aqueous 
Solutions  Containing  Cupric  Salt  and  Iodine.  William  C  Bray 
and  G.  M.  J.  MacKay  {J.  Amer.  Chem.  ^'oc.,  1910,  32,  1207—1214).— 
The  results  described  in  this  paper  are  the  outcome  of  a  etudy  of  the 
law  of  the  mass-action  in  dilute  aqueous  solutions. 
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Cuprous  iodide  is  only  slightly  soluble  io  water,  but  in  the  presence 
of  iodine  a  considerable  amount  dissolves,  owing  to  the  formation  of 
cupric  iodide  and  tri-iodide.  The  following  equilibria  are  involved  : 
Cul(solid)  +  llg  -  Cu"  +  21'  and  1/  =  1^  +  V. 

Values  have  been  determined  at  25°  under  widely  different  conditions 
for  the  former  equilibrium.  The  ionic  concentrations  in  the  various 
mixtures  were  calculated  by  means  of  the  relations  derived  from 
conductivity  measurements.  The  values  obtained  for  the  equilibrium 
function  K'  —  (C\i"){l')^/l2^  show  that  this  equilibrium  conforms 
with  the  law  of  mass-action  only  as  far  as  the  influence  of  iodine  is 
concerned  and  deviates  from  it  when  cupric  salt,  iodide,  or  other  salt 
is  added.  In  all  cases,  however,  the  deviations  are  of  such  a  nature 
that  K'  increases  with  increasing  concentration.  This  result  is  an 
illustration  of  the  rule  that  when  the  concentration  of  an  ion  is  based 
on  conductivity  measurements,  the  ratio  of  its  "  activity  "  (Lewi?, 
Abstr.,  1908,  ii,  16)  to  its  concentration  decreases  somewhat  with 
increasing  ion  concentration.  From  this  rule  it  follows  that  the 
solubility  product  of  a  salt  will  not  be  constant,  but  will  increase  with 
increasing  ion  concentration. 

Values  have  also  been  calculated  for  the  equilibrium  function, 
^=(1')(I2)/(I3').  The  results  confirm  the  conclusion  (this  vol.,  ii,  820) 
that  K  decreases  with  increasing  concentration  of  iodide,  but  that  other 
salts  do  not  produce  a  similar  effect. 

Conductivity  determinations  made  with  several  of  the  equilibrium 
solutions  have  shown  that  cupric  iodide  and  tri-iodide  are  ionised  to 
the  same  extent  as  magnesium  chloride,  and  that  cupric  nitrate  is  ionised 
to  a  somewhat  smaller  extent.  E.  G, 

Equilibria  in  the  Precipitation  of  Metals  by  Hydrogen 
Sulphide.  Ludwik  Bruner  and  J.  Zawadski  {Bull.  Acad.  S'ci. 
Cracow,  1909,  267 — 312). — The  precipitation  of  thallium  sulphide 
by  hydrogen  sulphide  is  a  reversible  reaction.  Measurements  in 
solutions  of  different  acid  and  hydrogen  sulphide  concentrations  show 
that  at  25°,  iir=  [T1'P[H2S]/[H'P  =  0-637.  The  equilibrium  has  also 
been  approached  from  the  other  side  by  adding  thallium  sulphide 
to  sulphuric  acid  and  passing  hydrogen  sulphide.  Measurements  at  0° 
and  40°  lead  to  values  for  the  equilibrium  constant  from  which  a  value 
for  the  heat  of  precipitation  of  thallium  sulphide  is  obtained  by  van't 
Hoff's  equation,  in  agreement  with  that  derived  from  thermochemical 
data. 

The  values  of  K  obtained  for  the  precipitation  of  ferrous  sulphide 
vary,  owing  to  experimental  difficulties,  but  lie  between  2*7  x  10^  and 
9*1  X  10^  Calculations  are  made  of  the  solubility  products  of  iron, 
cadmium,  and  lead,  and  the  results  of  previous  observers  for  these  and 
other  sulphides  are  discussed  and  criticised.  It  is  shown  that  the 
published  values  for  the  solubility  of  sulphides  in  pure  water, 
calculated  from  the  electrical  conductivity,  are  not  in  accordance  with 
the  analytical  behaviour  of  the  metals. 

The  results  from  thallium  sulphide  are  employed  to  calculate  the 
electrolytic  potential  of  sulphur.  The  experiments  with  lead  sulphide 
lead  to  a  result  in  close  agreement  with  this.    From  the  potential  thus 
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obtained,  the  solubility  products  of  the  sulphides  are  calculated  by 
means  of  Bodlander's  formula,  and  values  are  obtained  in  good  agree- 
ment with  the  experimental  results,  with  a  few  exceptions.  The 
observed  solubilities  are  then  used  to  calculate  the  heat  of  formation 
of  the  sulphides,  in  good  agreement  with  Thomsen's  results. 

C.  H.  D. 

Equilibria  in  the  Precipitation  of  Metals  by  Hydrogen 
Sulphide.  LuDWiK  Bbunkr  and  J.  Zawadski  {Zeitsch.  anorg. 
Chem.,  1910,  67,  45-i — 455). — Owing  to  differences  in  the  methods 
of  expressing  concentrations  in  the  data  from  different  sources,  there 
are  certain  numerical  errors  in  the  authors'  calculations  (see  preceding 
abstract).  The  corrected  value  for  the  potential  of  sulphur  against 
the  hydrogen  electrode  is  Eh=  +0-545.  Employing  this  value  to 
calculate  the  solubility  constants,  and  adopting  more  recent  values  for 
the  electrolytic  potentials  of  iron  and  silver,  the  agreement  between 
the  calculated  and  observed  values  is  improved.  The  imperfect  agree- 
ment in  the  case  of  zinc  is  attributed  to  the  known  transformation  of 
)3ZuS  into  the  less  soluble  aZnS.  C.  H.  D. 

Equilibria  in  the  Action  of  Potassium  Hydroxide  on 
Mercuric  Bromide  and  Chloride.  Walter  Hekz  {Zeitsch.  anorg. 
Chem.,  1911),  63,  165— 168).— In  the  reaction:  HgBr.,  +  2K0H  :^ 
HgO  +  2KBr  +  H.p,  the  constant  [HgBr.J[K0HJ2  [KBr'^  is  found  to 
have  the  average  value  101  x  10~*.  Basic  salts  are,  however,  also 
formed.  The  reaction  of  potassium  bromide  with  an  excess  of  mercuric 
oxide  (Bersch,  Abstr.,  1891,  1413;  Bugarszky,  Abstr.,  1893,  ii,  450, 
566)  gives  a  constant  15  x  10~*. 

The  precipitation  of  mercuric  chloride  by  an  excess  of  potassium 
hydroxide  has  also  been  measured  in  two  concentrations.      C.  H.  D. 

Kinetics  of  the  Formation  of  Ethyl  Ether  from  Alcohol  and 
Ethyl  Hydrogen  Sulphate.  Robert  Kremaxn  {Monatsh.,  1910,  31, 
671 — 685). — The  rate  at  which  the  reaction  between  ethyl  alcohol  and 
ethyl  hydrogen  sulphate  proceeds  at  100°,  125°,  and  135°  has  been  deter- 
mined by  measuring  the  increase  in  acidity  dui'ing  the  course  of  the 
reaction.  The  increase  in  acidity  is  not  a  direct  measure  of  the  extent 
to  which  the  reaction  has  taken  place,  since  the  sulphuric  acid  formed 
enters  into  reaction  with  th6  alcohol  to  re-form  ethyl  hydrogen  sulphate 
according  to  the  equilibrium  reaction  :  EtOH  +  H^SO^zirEtSO^H  +  HjO. 
At  the  temperature  of  experiment  this  equilibrium  adjusts  itself  prac- 
tically instantaneously,  and  since  the  equilibrium  constant  has  been 
previously  determined  (this  vol.,  ii,  700),  the  correction  to  be  applied  to 
the  observed  increase  in  acidity  in  order  to  obtain  a  correct  measure  of 
the  velocity  of  reaction  can  be  determined. 

The  alcohol  was  always  in  large  excess,  and  the  reaction  is  assumed 
to  be  biinolecular,  a  number  of  simplitications  having  to  be  made  in 
order  to  reduce  the  differential  equation  to  a  form  in  which  it  can  be 
readily  integrated. 

The  values  obtained  for  the  velocity  constant  are  not  even 
approximately   constant,  but   decrease  very  considerably  during  tho 
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course  of  the  reaction,  the  rate  of  decrease  being  the  greater  the 
greater  the  initial  concentration  of  the  ethyl  hydrogen  sulphate.  This  is 
probably  due  to  the  retarding  effect  of  the  water  formed  by  the 
action  of  the  alcohol  on  the  sulphuric  acid. 

A  comparison  of  the  times  necessary  for  the  reaction  to  proceed  to 
the  same  extent  at  different  temperatures  gives  a  temperature 
quotient  of  2-5  for  10°. 

The  ordinary  method  for  making  ether  is  discussed  in  the  light  of 
the  results  obtained.  T.  S.  P. 

The  Mechanical  Vibration  of  Atoms.  William  Sutherland 
{Phil.  Mag.,  1910,  [vi],  20,  657— 660).— On  the  assumption  that  the 
atoms  of  an  element  may  be  replaced  by  cubes  of  uniform  density, 
having  the  same  mass  as  the  atoms,  and  just  large  enough  to 
circumscribe  them,  the  author  calculates  the  wave-lengths  corresponding 
with  the  fundamental  mechanical  vibrations  of  the  atoms  of  the 
alkali  metals  and  the  halogens.  It  is  shown  that  the  wave-lengths 
corresponding  with  the  vibration  of  the  molecules  of  the  alkali  halogen 
salts  are  probably  represented  by  the  sums  of  the  wave-lengths  of 
the  constituent  elements.  When  the  computed  wave-lengths  for 
sodium  chloride,  potassium  chloride,  bromide  and  iodide  are  compared 
with  the  lengths  of  the  longest  infra-red  waves  examined  by  Rubens 
and  HoUnagel  in  the  case  of  these  four  substances,  it  is  found  that  a 
nearly  constant  ratio  of  eight  is  obtained.  According  to  this,  the  calcu- 
lated mechanical  period  of  vibration  is  only  three  octaves  below  the 
lowest  period  experimentally  investigated  in  each  of  these  four  cases. 

H.  M.  D. 

New  Proof  of  the  Existence  of  Molecules.  The  Svedbeug  and 
Nils  Piulblad  {Zeitsch.  physikal.  Chem.,  1910,74,  513 — 536.  Compare 
Abstr.,  1909,  ii,  277,  561,  723).— The  relationship  between  the  absorp- 
tion in  a  colloidal  solution  and  the  size  of  the  particles  has  been 
further  investigated.  Some  of  the  measurements  were  made  with  a 
Vierordt  spectrophotometer  and  a  light  source  giving  a  continuous 
spectrum,  but  the  later  and  more  accurate  measurements  were  made 
with    a  Kcinig-Martens  spectrophotometer    with   homogeneous  light. 

The  results  are   expressed  in  terms  of  A;  = log  — '-  or  k,,),  =  kjvaoi. 

per  litre,  where  I„  and  /  represent  the  intensities  of  the  light  before 
and  after  traversing  the  absorbing  layer,  and  d  is  the  thickness  of 
the  absorbing  layer  in  cm. 

A  series  of  solutions  of  colloidal  gold  containing  particles  of  different 
magnitude  have  been  prepared,  and  it  is  shown  that  the  wave-length 
for  maximum  absorption  diminishes  progressively  as  the  size  of  the 
particles  diminishes,  whilst  the  maximum  value  of  ^„j  increases  at  6rst>, 
attains  a  maximum,  and  finally  diminishes  with  progressive  diminur 
tion  in  the  size  of  the  particles.  When  a  solution  of  phosphorus  in ; 
ether  is  added  to  a  solution  of  chlorauric  acid,  HAuCl^  (the  absorption 
maximum  of  which  is  in  the  ultra-violet),  the  absorption  spectrum  is 
at  first  dispbiced  a  little  towards  the  ultra-violet,  and  then  a  slow 
continuous  displacement  towards  the  visible  spectrum  occurs.      The 
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cbaiige  from  gold  solutions  with  a  known  degree  of  dispersion  (size  of 
particle)  and  absorption  in  the  visible  region  to  chlorauric  acid  (with 
molecular  dispersion  and  maximum  absorption  in  the  ultra-violet)  is 
continuous. 

Examination  of  solutions  of  colloidal  and  dissolved  selenium  confirms 
the  above  results  ;  in  this  case  the  maximum  absorption  of  the  molecular 
solution  (in  carbon  disulphide)  lies  in  the  visible  region.  Some 
observations  with  indigotin  solutions  are  also  described. 

A  relationship  has  been  found  between  the  absorption  exerted  by  each 
particle  and  the  degree  of  dispersion,  G.  S. 

Berzelius*  Error  as  to  the  Discoverer  of  the  La"w  of 
Neutralisation.  Max  Speter  (/.  pr.  Chem.,  1910,  [ii],  397—408). 
— Historical.  C.  S. 

A  Simplified  and  Improved  Form  of  Toepler's  Mercury  Air- 
Pump.  Andreas  von  Antropoff  {Chem.  Zeit.,  1910,  34,  979). — The 
throwing  up  of  mercury  in  the  ToepJer  pump  is  avoided  in  this  form  by 
placing  the  cylindrical  vessel  in  an  inclined  position.  The  vessel  need 
not  have  a  capacity  of  more  than  100  c.c.  It  is  drawn  out  into  a 
conical  form  at  its  upper  end,  at  the  junction  with  the  capillary.  The 
pump  may  be  worked  rapidly  without  injury,  and  is  very  simple  in 
construction.  C.  H.  D, 

New  Modification  of  the  Kipp  Gas  Generator.  F.  Alex. 
McDermott  {J.  Ind.  and  Eng.  Chtm.,  19o9,  1,  811— 812).— The  paper 
contains  a  sketch  and  description  of  a  modification  of  the  Kipp  gas 
generator,  in  which  the  base  is  made  cylindrical  with  a  dome-shaped 
lop  and  in  two  portions,  which  fit  together  with  a  ground  joint;  an 
indentation  encircles  the  inside  of  the  cylinder  at  a  convenient  distance 
fronj  the  bottom,  and  carries  a  perforated  porcelain  or  lead  tray  to 
carry  the  active  material ;  it  has  a  hole  in  the  centre  through  which  the 
stem  of  the  acid  reservoir  passes  in  the  usual  manuer. 

The  advantages  claimed  for  this  apparatus  are  :  (1)  accessibility  of  all 
parts  for  cleaning  and  recharging;  (2)  stability,  as  it  is  not  so  tall  as 
the  usual  forms  ;  (3)  an  even  distribution  of  the  active  material  over  a 
relatively  large  area.  F.  M.  G.  M, 

Weighing.  Otto  Kuhn  {Chem.  Zeit.,  1910,  34,  1097—1098, 
1108 — 1109). — Neglect  to  reduce  the  weighings  of  crucibles  and 
other  chemical  apparatus  to  the  weight  in  a  vacuum  may  cause  an 
error  of  several  tenths  of  a  milligram  if  the  atmospheric  conditions 
vary  between  two  weighings.  The  correction  should  therefore  be 
made  in  analytical  work.  Double  weighing  should  be  employed  in 
order  to  eliminate  errors  due  to  unequal  expansion  of  the  arms  of  the 
balance.  C.  H.  D. 
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The  Molecular  Weight  of  Water  in  Different  Solvents. 
Giuseppe  Bruni  and  M.  Amadori  {Gazzetta,  1910,  40  ii,  1 — 8). — 
Water  is  not  sufficiently  soluble  in  any  hydrocarbon  to  permit  of 
cryoscopic  measurements,  but  a  number  of  other  solvents  which  might 
be  expected  to  cause  association  have  been  examined.  In  each  case  the 
degree  of  association  increases  with  the  concentration,  being  very  near 
to  1  in  dilute  solutions  in  broraoform,  ethylene  bromide,  dimethyl- 
aniline,  jp-toluidine,  methyl  oxalate,  methyl  succinate,  and  veratrole. 
Alcohol,  phenol,  and  acetic  acid  are  associated  in  the  same  solvents, 
ethylene  bromide  having  the  greatest  effect  and  methyl  succinate  the 
least.  Alcohol  and  phenol,  like  water,  form  single  molecules  in  dilute 
solution,  but  acetic  acid  is  associated  even  in  very  dilute  solution  in 
ethylene  bromide.  C.  H.  D. 

Direct  Synthesis  of  Volatile  Hydrogen  Compounds.  Alex- 
ander Ch.  Yournasos  [Ber.,  1910,  43,  2272 — 2274). — Not  only  can 
phosphorus,  arsenic,  antimony,  and  sulphur  be  transformed  into  their 
hydrides  by  heating  with  sodium  formate,  but  also  other  elements, 
especially  those  which  are  volatile,  and  various  compounds.  The  less 
volatile  a  substance  is,  the  more  difficult  it  is  to  reduce  it. 

If  a  compound  is  made  up  of  two  volatile  components,  both  are 
reduced,  giving  the  two  hydrides ;  this  is  the  case  with  the  sulphides 
of  phosphorus,  arsenic,  and  antimony,  and  the  phosphides  of  ars^enic 
and  antimony.  If  only  one  component  is  volatile,  that  alone  is  hydro- 
genised ;  for  example,  the  phosphides,  sulphides,  arsenides,  antimon- 
ides,  selenides,  and  tellurides  of  the  metals.  A  large  number  of 
chloro-,  bromo-,  iodo-,  and  fluoro-derivatives,  especially  those  of  the 
heavy  metals,  give  the  corresponding  halogen  hydrides.  Nitrides  of 
the  metals  give  ammonia.  Silicides,  borides,  and  carbides  are  not 
reducible. 

Selenium  and  tellurium  form  the  hydrides  when  heated  with 
sodium  formate  to  400° ;  the  yield  is  limited,  owing  to  the  reverse 
reaction  (decomposition)  which  takes  place. 

Hydrogen  silicide  is  formed  to  a  slight  extent  when  an  equimolecular 
mixture  of  amorphous  silicon  and  sodium  formate  is  heated  at  1300°, 
The  reaction  takes  place  more  readily  when  the  silicon  is  dissolved  in 
aluminium  (2  parts  of  silicon  to  60  of  aluminium)  and  the  temperature 
kept  at  750°.  Hydrogen  boride  is  formed  when  the  silicon  is  replaced 
by  amorphous  boron  (1  part  of  boron  to  25  parts  of  aluminium) } 
it  also  results  when  a  mixture  of  boron  with  sodium  formate  is  heated 
in  the  electric  arc.  T.  S.  P. 

Some  Analogies  between  Derivatives  of  Oxygen  and 
Nitrogen.  Anqelo  Angeli  {Alti  Ii,  Accad.  Lincei,  1910,  [v],  19, 
ii,  94 — 101.    Compare  this  vol,,  ii,  844). — The  author  amplilies  and 
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extfrds  the  views  put  forward  in  the  former  paper  as  to  the 
analogy  displayed  in  many  of  their  reactions  between  hydrogen 
peroxide,  hydroxylamine,  hydrazine,  etc.  R  Y.  S. 

Decomposition  of  Ozone  by  Ultra-violet  Light.  Eva  voy 
Bahr  {Ann.  Physik,  1910,  [iv],  33,  598— 606).— When  ultra-violet 
light  from  a  quartz-mercury  lamp  is  allowed  to  fall  on  ozonised 
oxygen,  the  ozone  is  decomposed.  The  rate  of  decomposition  increases 
rapidly  as  the  pressure  on  the  gas  is  reduced.  For  a  given  intensity 
of  the  incident  ultra-violet  radiation,  the  ozone  disappears  at  a  rate 
which  agrees  with  the  requirements  of  the  equation  for  a  unimolecular 
change,  if  the  pressure  is  kept  constant.  The  velocity  constant  is  nearly 
independent  of  the  pressure  when  this  exceeds  200  mm.  of  mercury, 
but  for  lower  pressures  the  constant  increases  rapidly  as  the  pressure 
falls. 

In  consequence  of  the  decomposing  action  of  ultra-violet  light,  the 
measurement  of  the  absorption  of  ultra-violet  radiation  cannot  be 
applied  to  the  estimation  of  ozone  at  low  temperatsres.       H.  M.  D. 

Ozone.  V.  The  Development  of  Heat  in  the  Decomposition 
of  Ozone.  Anton  Kailax  and  Stephan  Jahk  {Zeitsch.  anorg.  Chem., 
1910,  68,  243—250.  Compare  Abstr.,  1909,  ii,  37).— The  oxygen, 
containing  10%  of  ozone,  is  led  through  a  decomposition  tube  contain- 
ing soda-lime,  enclosed  in  a  vacuum  vessel  as  calorimeter  containing 
water.  A  manganin  spiral  is  also  provided  for  heating  the  apparatus 
electrically  in  order  to  calibrate  it.  With  this  apparatus,  a  rise  of 
temperature  of  0*2°  in  ten  to  fifteen  minutes  may  be  measured  to 
0-001°.  The  corrected  value  for  the  development  of  heat  in  the 
decomposition  of  ozone  at  constant  volume  is  34,500  cal.  per  gram- 
molecule. 

Experiments  with  other  catalytic  agents  show  that  platinum-black 
gives  high  values,  and  rapidly  lo.ses  its  activity.  With  a  heated 
platinum  wire,  which  is  easily  calibrated,  the  concordant  value 
34,000  cal.  per  gram-molecule  is  obtained.  C.  H.  D. 

New  Hydrogen  Sulphide  Apparatus.  Stefan  Urbasch  (Chem. 
Zeit.,  1910,  34,  1040— 1041).— The  apparatus  may  be  used  in  the 
laboratory  room  close  to  a  fume  chamber  without  causing  any  in- 
convenience whatever,  .and,  owing  to  the  high  pressure,  several 
solutions  may  be  treated  yimulfaneously  with  hydrogen  sulphide. 

A  holds  5  litres,  B  altogether  6  litres,  C  altogether  4  litres,  D 
also  4  litres.  When  used  for  the  first  time,  B  is  filled  with  water, 
and  agia.sstube  reaching  to  the  bottom  is  introduced.  C  contains  iron 
sulphide,  D  dilute  hydrochloric  acid  (2  :  1).  Hydrogen  sulphide  is  now 
passed  until  the  water  in  B  is  quite  saturated,  and  the  apparatus 
is  then  fitted  up  as  shown  in  the  figure.  If  the  gas  is  wanted  first, 
stopcock /and  then  stopcock  g  are  opened,  causing  the  acid  to  flow  from 
D  Ui  C.  The  gas  evolved  enters  by  the  tube  a  into  B,  passes  through 
the  water,  and  by  means  of  the  tube  h  c  and  stopcock  g  then  passes 
through  the  solution  to  be  tested.  The  gas  current  is  easily  regulated, 
and  the  spent  acid  is  drawn  ofiE  from  the  bottom  of  C.      If  saturated 
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hydrogen  sulphide  water  is  required,  it  is  allowed  to  drain  from 
the  burette,  and  the  volume  may  thus  be  measurt^d.  Owing  to  the 
difference  in  level,  fresh  water  flows  from  A  into  B  until  the  former 
height  has  been  again  reached,  and  this  water  becomes  again  saturated 
with  hydrogen  sulphide.  Not  until  5  litres  of  hydrogen  sulphide 
water  have  been  used  is  there  any  need  for  replenishing  the 
contents  of  A.  During  the  passing  of  the  gas,  the  siphon  is 
closed,  as  otherwise  a  little  of  the  solution  might  find  its 
way    into    A.     When    no    gas    but    only    the    solution    is    required, 


no  fresh  water  is  introduced  into  B ;  the  contents  last  a  long  time  and 
cannot  deteriorate.  In  order  to  empty  the  burette  when  the  siphon 
is  closed,  it  is  necessary  to  open  the  pinchcocky*  for  a  momont.  B  is 
made  of  dark  glass  so  as  to  prevent  any  decomposition  by  light. 

L.  DE  K. 

The  Constitution  of  Weber's  Acid.  Konrad  "VV.  Jurisch 
{Chum.  Zeit.,  1910,  34, 1065— 1066).— Objections  are  brought  forward 
against  the  validity  of  the  ordinary  structural  formulae  for  sulphuric 
acid  and  nitrosylsulphonic  acid.  The  former  is  regarded  as  an  additive 
compound  of  sulphur  trioxide  and  water,  and  tlie  latter  as 

H20,S03,S03.N203. 
Thermochemical  reasons  are  given  for  supposing  that  the  group  SOg  is 
present  in  both  compounds,  and  that  hydroxyl  groups  are  absent. 

C.  H.  D. 

Action  of  Crushed  Quartz  on  Nitrate  Solutions.  Harrison 
E.  Patten  (/.  Fhysicd  Gkem.,  1910,  14,  612— 611)).— A  filter  bed  was 
m-ide  with  fine  quartz  flour  of  740  sq.  cm.  area  per  gram,  which  was 
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washed  with  hydrochloric  acid  and  distilled  water.  On  percolating 
through  it  an  D'Ol^V-solution  of  silver  nitrate  sterilited  with  chloroform, 
some  silver  remained  on  the  quartz  in  an  insoluble  condition,  and  the 
filtrate  contained  upwards  of  1%  of  nitrite  calculated  as  silver  nitrite. 
The  silver  remaining  on  the  quartz,  which  was  perhaps  in  the  form  of 
silver  oxide  or  silver  silicate,  was  soluble  in  ammonia,  but  the  percolated 
silver  nitrate  was  not  tested  for  acidity. 

The  reduction  of  nitrate  decreases  as  the  adsorptive  capacity  of  the 
quartz  surface  becomes  satisfied.  Sodium  nitrate  under  sterile 
conditions  is  not  reduced  in  contact  with  quartz  to.  give  any  substance 
oxidisable  with  permanganate.  The  looser  combination  and  the 
greater  hydrolysis  of  the  heavy  metal  nitrates  may  facilitate  their 
reduction  by  quartz.  R.  J.  C. 

The  Hydration  of  Metaphosphoric  Acid.  D.  Balareff 
{Zeitsch.  anorg.  Chem.,  1910,  63,  266 — 268.  Compare  this  vol.,  ii, 
607). — Although  it  is  not  found  possible,  on  account  of  the  volatility 
of  metaphosphoric  acid,  to  reach  the  temperature  at  which  ortho- 
phosphoric  acid  would  pass  directly  into  the  meta-acid,  it  is  found  that 
metaphosphoric  acid  in  aqueous  solution  becojaes  directly  hydrated  to 
form  the  ortho-acid,  without  any  intermediate  formation  of  pyro- 
phosphoric  acid.  C.  H.  D. 

Synthesis  of  Hydrogen  Arsenide  from  its  Elements. 
Alexandee  Ch.  Vouenasos  {Ber.,  1910,  43,  2264— 2272).— Dry 
nascent  hydrogen,  as  prepared  by  heating  sodium  formate,  readily 
combines  with  certain  of  the  metalloids  to  form  the  hydrides  of  these 
elements  (compare  this  vol.,  ii,  286).  Hydrogen  arsenide  miy  be 
obtained  by  passing  the  vapours  of  arsenic  heated  to  460°  over  sodium 
formate  contained  in  a  tube  heated  to  a  temperature  just  below  the 
decomposition  point  of  the  formate.  The  heat  of  the  arsenic  vapour 
completes  the  decomposition,  and  a  mixture  of  hydrogen  and  hydrogen 
arsenide  is  obtained.  The  reaction  is  carried  out  much  more  con- 
veniently by  heating  a  mixture  of  three  parts  of  powdered  arsenic  with 
eight  parts  of  dry  sodium  formate  rapidly  to  400°  in  a  round-bottomed 
flask.  Yields  of  12 — 17  volume  %  of  hydrogen  arsenide  have  been 
obtained. 

Instead  of  using  sodium  formate  alone,  it  is  better  to  use  an  equi- 
moiecular  mixture  of  sodium  formate  and  sodium  hydroxide  or  lime  to 
prepare  the  na.scent  hydrogen,  as  this  prevents  the  formation  of  sodium 
oxalate,  and  hence  of  carbon  monoxide,  when  the  temperature  is  raised 
too  high.  Moreover,  arsenious  oxide,  sodium  ar&euite,  or  arsenic  acid 
may  be  used  in  place  of  arsenic.  When  a  mixture  of  equal  weights 
of  sodium  formate  and  normal  .'-odium  ortho-arseuite  is  heated  to 
temperatures  not  exceeding  400°,  a  gaseous  mixture  of  hydrogen 
ar.senide  and  hydrogen  is  obtained  contaiaiog  not  more  than  2 — 3%  of 
the  latter  gas. 

One  great  advantage  of  this  reaction  is  that  sulphur  compounds  and 
other  inorganic  and  organic  compounds  of  arsenic,  for  example,  solid 
hydrogen  arsenide,  Schweiufurt  green,  arsenic  trisulphide,  arsenic- 
containing  magenta,  etc.,  all  give  ar-^onic  trihydride  when  heated  with 
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Bodium  formate,  or  with  a  mixture  of  sodium  formate  and  sodium 
hydroxide.  Marsh's  test  neay  thus  be  carried  out  without  it  being 
necessary  to  transform  the  arsenic  compound  into  one  of  its  oxygen 
derivatives.  Organic  compounds  are  best  destroyed  by  oxidation  with 
nitric  and  sulphuric  acids,  and  the  dry  residue,  which  may  still  contain 
carbon,  heated  directly  with  the  formate  mixture.  In  some  cases,  it  is 
an  advantage  to  transform  the  arsenic  acid  produced  by  the  oxidation 
into  arsenic  sulphide  before  further  treatment.  This  is  best  done  by 
means  of  pure  hydrogen  sulphide  prepared  by  heating  ten  parts  of  the 
formate-hydroxide  mixture  with  three  parts  of  flowers  of  sulphur  to 
400°. 

Urine  which  is  to  be  tested  for  arsenic  is  made  strongly  alkaline 
and  evaporated  to  dryness,  the  residue  then  being  treated  as  above. 
Acids  are  first  neutralised,  and  then  evaporated,  etc.  Aniline  dyes 
and  textiles  dyed  with  colours  containing  arsenic  can  be  treated  directly 
with  the  formate-hydroxide  mixture,  since  organic  matter  does  not 
affect  the  reaction,  but  it  is  better  first  to  isolate  the  arsenic  as 
chloride  by  distillation,  and  then  transform  it  into  the  sulphide,  or  else 
to  destroy  the  organic  matter  by  fusion  with  sodium  nitrate. 

By  the  above  methods  it  is  possible  to  detect  0*001  mg.  of  arsenic. 

A  mixture  of  antimony  oxide  and  sodium  formate  gives  no  trace  of 
hydrogen  antimonide  when  heated  to  400°  metallic  antimony  alone 
being  formed.  "When,  however,  sodium  antimonite  is  used  instead  of 
antimony  oxide,  and  the  mixture  rapidly  heated  to  800®,  .small  quantities 
of  the  hydride  of  antimony  are  formed.  This  compound  is  also 
produced  to  a  slight  extent  when  metallic  antimony  is  used  and  the 
mixture  heated  to  a  bright  red  heat.  Antimony  tri-  and  penta- 
sulphides  simply  give  rise  to  metallic  antimony  and  hydrogen  sulphide 
at  400°.  Thus  arsenic  may  be  separated  from  antimony  in  their 
compounds  by  heating  with  the  formate-hydroxide  mixture  to  400°, 
the  antimony  remaining  behind  in  the  metallic  form.  At  800°, 
however,  some  antimony  also  volatilises  as  the  hydride.         T.  S.  P. 

Percarbonates.  Ernst  H.  Eiesenfeld  {Ber.^  1910,  43, 
2594 — 2595). — Polemical.  A  reply  to  Tanatar  (compare  this  vol., 
ii,  33,  203,  290,  774).  T.  S.  P. 

Silicon  Monosulphide.  Livio  Cambi  {Atti  R.  Accad.  Lincei, 
1910,  [v],  19,  ii,  294 — 300).— When  silicon  (in  the  form  of  ferro- 
silicon)  and  sulphur  are  heated  together  in  an  electric  arc  furnace,  a 
vigorous  reaction  takes  place,  and  a  grey  mass  results,  from  which, 
by  sublimation  in  an  electric  furnace,  silicon  monosulphide  may  be 
obtained.  The  compound  sublimes  at  940 — 980°  at  20 — 30  mm.,  and 
it  occurs  in  two  forms,  namely,  a  black  solid  which  may  assume  a 
vitreous  character,  and  a  yellow  powder.  On  resublimation  of  either 
form,  both  are  produced,  the  yellow  one  being  deposited  in  the  colder 
parts  of  the  tube  employed.  Analysis  of  either  product  leads  to  the 
formula  SiS,  and  the  substance  does  not  appear  to  be  a  mixture.  The 
black  modification  has  DJ"*  1-853.  With  alkalis,  the  compound  reacts 
according  to  the  equation  SiS  4-  2K0H  =  SiOa  +  K^S  +  H2.  The  black 
sulphide  dissolves  in  water  with  evolution  of  hydrogen  sulphide  an(} 
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formation  of  soluble  silica,  and  of  a  finely-divided  orange  substance, 
which  appears  to  be  related  to  the  oxygenated  silicon  hydrides  of 
Wohler  (Annahn,  1863,  127,  257).  It  decomposes  slowly  in  water,  more 
rapidly  in  alkalis,  with  evolution  of  hydrogen  and  formation  of 
silica.  It  dissolves  in  hydrofluoric  acid,  hydrogen  being  evolved,  but 
it  is  insoluble  in  other  acids.  The  yellow  sulphide  is  also  hydrolysed 
with  evolution  of  hydrogen  sulphide,  but  inst-ead  of  soluble  silica 
and  the  compound  just  described,  a  white,  insoluble  substance  is 
formed,  which  yields  hydrogen  when  treated  with  alkalis. 

R.  V.  S. 


The  Equilibrium  Diagram  of  the  Silver-Cadmium  Alloys. 
Giuseppe  Bruxi  and  E.  Quercigh  (Zeitsch.  atwrg.  Cliem.,  1910,  68, 
198 — 206). —  Silver  and  cadmium  are  melted  together  in  an  atmosphere 
of  nitrogen.  The  diagram  obtained  is  simpler  than  that  of  Rose 
(Ab.str.,  1905,  ii,  86),  although  agreeing  with  it  in  the  form  of  the 
liquidus.  From  0  to  80  atomic  %  of  cadmium,  the  alloys  form  a 
continuous  series  of  solid  solutions.  The  crystallisation  intervals 
increase  from  0  to  40  atomic  %  Cd,  diminish  to  zero  at  50%,  increase 
to  60%,  and  again  reach  zero  at  80%  Cd.  This  indicates  the  existence 
of  two  compounds,  AgCd  and  AgCd^,  both  of  which  form  solid 
solutions.  This  part  of  the  curve  resembles  that  of  the  magnesium- 
cadmium  alloys  (Grube,  Abstr.,  1906,  ii,  355).  The  compound  AgCd 
undergoes  a  transformation  at  433°. 

From  80  atomic  %  Cd  to  97%,  crystals  of  AgCd^  separate,  and  from 
this  point  onwards  solid  solutions  are  formed.  There  is  no  eutectic 
point,  the  freezing  point  of  cadmium  being  raised  by  the  addition  of 
silver,  even  in  minute  proportion.  C.  H.  D. 

Peptisation  of  Silver  Bromide.  Raphael  E.  Lieseoang  {Zeitsch. 
Photochem.,  1910,  9,  60 — 64). — A  theoretical  paper  in  which  the 
author  discusses  the  nature  of  the  changes  involved  in  the  granulation 
and  peptisation  of  the  silver  haloids.  H.  M.  D. 

Silver  Nitrate  Porraed  by  the  Action  of  Nitric  Acid  on 
Silver  Sulphide.  Hippolyte  Grueneb  (/.  Anier.  Chem.  Soc.,  1910, 
32,  1030 — 1032). — Boiling  nitric  acid  of  concentration  above  5% 
dissolves  silver  sulphide  rapidly,  forming  silver  sulphate  and  nitrate. 
Acid  stronger  than  94%,  however,  forms  only  the  sulphate.  The 
maximum  amount  of  nitrate  (95%)  is  obtained  by  the  use  of  15 — 20% 
acid,  greater  dilution  than  this  resulting  in  a  smaller  percentage.  The 
production  of  the  nitrate  is  diminished  by  boiling  the  acid  or  prolonging 
its  time  of  action.  W.  O.  W. 

Action  of  Potassium  Hydroxide  on  Normal  Calcium 
Phosphate.  William  Oechsser  de  Coninck  {Bull.  Acad.  rot/.  Belg., 
1910,  662 — 664). — Normal  calcium  phosphate  is  not  acted  on  when 
heated  with  a  large  excess  of  potassium  hydroxide  at  96 — 97°  for  fifty 
hours,  1.  S.  p. 
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The  Binary  Systems  of  Calcium  Metasilicate  with  Calcium 
Chloride  and  Calcium  Fluoride.  B.  Karandeeff  {Zeitach.  anory. 
Chem.,  1910,  68,  188 — 197). — Mixtures  of  calcium  carbonate,  silica, 
and  calcium  fluoride  are  melted  in  a  carbon  tube  and  subjected  to 
thermal  analysis,  the  porcelain  tube  of  the  thermo-couple  being  pro- 
tected with  a  layer  of  tar  and  graphite.  Calcium  metasilicate  and 
calcium  fluoride  form  a  simple  eutectiferous  series,  with  a  eutectic  point 
at  48  molecular  %  CaFg  and  1130°.  The  conversion  of  pseudo- 
woUastonite  into  woUastonite  on  cooling  may  be  followed  micro- 
scopically, but  does  not  produce  any  thermal  effect. 

The  eutectic  point  in  mixtures  of  calcium  metasilicate  and  calcium 
chloride  lies  close  to  the  calcium  chloride  point,  and  8°  below  it.  Solid 
solutions  may  be  formed  up  to  10  molecular  %  CaClg.  There  is  no 
evidence  of  the  formation  of  additive  compounds.  C.  H.  D. 

Metallic  Strontium.  Ben  L.  Glascock  {J.  Amer.  Chem.  Soc, 
1910,32,  1222— 1230).— A  study  has  been  made  of  the  conditions 
necessary  for  the  preparation  of  strontium  by  the  electrolysis  of  its 
fused  chloride.  A  quantity  of  the  metal  was  prepared  in  the  following 
manner.  A  hemispherical,  cast-iron  vessel  of  25  cm.  diameter  was 
used  as  a  container,  and  a  carbon  anode  8  cm.  x  8  cm,  was  employed. 
With  pure  strontium  chloride  as  electrolyte,  and  a  current  of  125 
amperes  and  40  volts  for  seven  hours,  76  grams  of  strontium  were 
obtained,  giving  a  current  efiiciency  of  5*3%.  The  metal  thus  obtained 
had  a  purity  of  97 — 98-5%,  D  2-55,  and  specific  heat  0-0742. 

Strontium  is  a  very  light,  soft  metal,  which  has  a  silvery  lustre 
when  freshly  cut,  but  rapidly  becomes  yellow  and  afterwards  coated 
with  a  white  layer  of  oxide.  It  reacts  with  water,  methyl,  and 
ethyl  alcohols,  ethyl  acetoacetate  and  malonate,  and  aniline  with 
evolution  of  hydrogen,  and  also  reacts  slowly  with  boiling  ethyl 
iodide.  The  metal  is  without  action  on  silicon  tetrachloride.  It 
dissolves  readily  in  liquid  ammonia,  forming  a  deep  blue  solution  from 
which  a  dark  blue  precipitate  separates.  It  burns  in  an  atmosphere  of 
carbon  dioxide  and  illuminating  gas  as  energetically  as  in  air,  bub  not 
so  violently  as  calcium  does  under  similar  conditions.  When  hydiogen 
and  nitiogen  are  passed  over  the  heated  metal,  the  hydride  and  nitride 
are  formed.  An  alloy  of  strontium  and  iron  has  been  prepared  and  is 
described.  E.  G. 

Tbe  Ternary  Alloys  of  Magnesium,  Zinc,  and  Cadmium.  I. 
Giuseppe  Beuni,  G.  Sandonnini,  and  E.  Quercigh  (Zeitsch.  anory. 
Chem.,  1910,  68,  73 — 90). — Magnesium  and  zinc  form  a  single  com- 
pound, MgZng,  and  no  solid  solutions.  On  the  other  hand,  zinc  and 
cadmium  form  a  simple  eutectiferous  series,  whilst  magnesium  and 
cadmium  form  a  compound,  MgCd,  which  forms  a  continuous  series  of 
solid  solutions  with  both  components.  It  is  found  that  the  system 
MgZng-Cd  behaves  like  a  binary  system,  and  the  pre.sent  investigation 
includes  the  alloys  of  the  ternary  group  MgZng-Cd-Zn,  leaving  the 
remainder  for  a  second  part. 

In  the  zinc-cadmium  series,  the  eutectic  point  is  at  262°  and  73*5 
atomic   %   Cd,  and  cadmium   holds  about  3   atomic    %  Zq    in   solid 
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solution.  The  eutectic  point  between  Zn  and  MgZn.,  lies  at  363°  and 
7  5  atomic  %  Mg.  The  eutectic  point  Cd-MgZog  lies  at  280^  and 
8005  atomic  %  Cd. 

The  ternary  series  examined  is  therefore  of  a  simple  type,  having 
three  binary  eutectic  lines  and  a  ternary  eutectic  point,  the  last  lying 
at  250="  and  73  atomic  %  Cd,  25%  Zu,  and  2%  Mg. 

The  total  number  of  alloys  examined  in  this  section  of  the  system 
is  109.  C.  H.  D. 

Chemical  Analyses  of  Minoan  Metals  from  the  Excavations 
of  Crete.  Angelo  Mosso  (AUi  B.  Accad.  Lincei,  19lO,  [v],  19,  ii, 
225 — 228). — Of  six  samples  of  lead  of  Minoan  origin  only  one  con- 
tained tin  (1-460%),  It  is  suggested  that  the  absence  of  tin  objects  in 
the  Minoan  remains  is  to  be  ascribed  to  the  action  of  the  "  tin  pest." 
A  piece  of  gold  was  found  to  be  alloyed  with  20%  of  silver,  this  alloy 
being  the  so-called  electron.  A  piece  of  silver  was  found  to  contain 
20%  of  copper.  The  two  pieces  of  electron  and  the  piece  of  silver 
analysed  belong  to  the  third  Middle  Minoan  Period  (Evans'  classifica- 
tion). A  sphere  of  mineral  examined  was  found  to  be  an  emery  of  the 
composition  : 

Al^Oj.  FeoOj.  CaO.  MgO.  SiOa.  Total. 

55-40  38  60  loO  0-54  3-70  99-74 

R.  V.  S. 

Antique  Glass  Mirror.  Franz  W.  Dafebt  and  R.  Miklauz 
(Monatsh.,  1910,  31,  781  —  784). — Chemical  investigation  of  an  antique 
glass  mirror  found  in  a  large  Roman  gtave-yard  in  the  Wiener  Strasse 
in  Laibach  shows  that  it  was  made  by  pressing  lead  foil  on  to  the  glass, 
some  kind  of  balsam  being  used  as  an  adhesive.  In  the  course  of 
centuries  the  balsam  has  resinified  and  entered  into  combination  with 
the  lead,  the  lead  thereby  being  converted  for  the  most  part  into  red 
lead.  The  lead  forming  the  frame  and  hinder  part  of  the  mirror  was 
changed  on  the  surface  into  the  basic  carbonate.  T.  S.  P. 

The  Influence  of  Light  on  White  Lead  Blackened  by- 
Hydrogen  Sulphide.  Ernst  Tauber  (Chem.  ZeiL,  1910,  34,  1120). 
—Contrary  to  the  results  of  Sacher  (this  vol.,  ii,  712),  the  author 
finds  that  lead  sulphide  in  white  lead  points  is  bleached  by  the  action 
of  light,  even  in  the  absence  of  oxygen.  The  action  is  attributed  to 
the  peroxides  of  the  drying  oils  in  the  paints.  A  blackened  surface  of 
white  lead,  coated  in  places  with  poppy-seed  oil,  is  bleached  by  light 
only  in  the  parts  coated  with  oil.  Freshly  painted  surfaces  are  even 
bleached  iu  the  absence  of  light,  although  more  slowly.         C.  H.  D. 

Crystallisation  of  Fused  Lead  Silicates.  Siegf-bied  Hilpert 
and  Richard  Nacken  {Ber.,  1910,  43,  2565—2573.  Compare  Abbtr., 
1909,  ii,  890). — The  authors  describe  various  apparatus  by  means  of 
which  they  have  taken  the  cooling  curves  of  fused  mixtures  of  lead 
oxide  and  silica,  the  fused  mass  being  vigorously  stirred  during  the 
cooling,  and  have  measured  the  velocity  of  crystalli^ation  and  the 
crystallisation  power  (number  of  nuclei  formed)  of  such  fusions  at 
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different  temperatures.  The  results  obtained  are  combined  in  a 
freezing-point  diagram  for  mixtures  varying  in  composition  from  lead 
monoxide  to  lead  metasilicate.  At  first  sight  the  curve  seems  to  com- 
prise two  eutectics  and  one  maximum,  the  latter  corresponding  with 
lead  orthosilicate,  m.  p.  740°.  The  eutectics,  however,  correspond 
with  the  compositions  3PbO,2Si02  and  SPbO.SiO;;,,  and  further  careful 
experiments  (cooling  curves,  measurements  of  velocity  of  crystallisa- 
tion, and  microscopic  examination  of  thin  sections)  with  mixtures  of 
these  tjompositions  show  that  the  first  supposed  eutectic  really  consists 
of  two  eutectics  close  together,  with  a  small  maximum  in  between, 
corresponding  with  the  compound  3PbO,2Si02,  m.  p.  about  690°.  The 
evidence  for  the  second  compound,  3PbO,Si02,  is  not  so  satisfactory, 
but  the  examination  of  thin  sections  points  to  its  existence. 

T.  S.  P. 

Ternary  Alloys  of  Copper,  Antimony,  and  Bismuth.  Nicola 
Pakravano  and  E.  Viviani  {Atti  R.  Accai.  Lincei,  1910,  [v],  19, 
ii,  197—201,  243—247.  Compare  this  vol.,  ii,  779,  852).— The  first 
paper  contains  the  experimental  results  obtained  for  the  ternary 
systems  CugSb-Sb-Bi,  and  the  diagram  of  the  system  constructed  with 
their  aid. 

In  the  second  this  diagram  is  discussed.  Microscopic  examination 
of  the  alloys  has  confirmed  the  results  obtained  by  thermal  methods, 
and  photomicrographs  of  some  of  the  typical  appearances  observed  are 
reproduced  in  this  paper.  R.  V.  S. 

Compounds  of  Nitric  Oxide  with  Cupric  Salts.  Wilhelm 
Manchot  {Annalen,  1910,  375,  308 — 315.  Compare  Kohlschiitter, 
Abstr.,  1904,  ii,  734;  Manchot,  this  vol.,  ii,  137).  It  has  long  been 
known  that  a  solution  of  copper  sulphate  in  concentrated  sulphuric 
acid  develops  a  violet  or  bluish-violet  coloration  with  nitric  oxide.  The 
author  shows  that  the  coloration  is  due  to  the  formation  of  an  easily  dis- 
sociable compound  of  1  mol.  each  of  copper  sulphate  and  of  niti'ic  oxide. 
Its  formation  is  influenced  by  the  concentration  of  the  water  and  of 
the  copper  salt  present.  No  coloration  or  absorption  of  nitric  oxide 
can  be  detected  when  sulphuric  acid  containing  less  than  70-8%  of 
H2SO4  is  used,  whatever  the  concentration  of  the  copper  sulphate.  At 
0°  and  752  mm.,  solutions  containing  0-0053  to  0-0265  mol.  of  CuSO^ 
per  litre  of  97*6%  sulphuric  acid  absorb  exactly  1  mol.  of  nitric  oxide 
per  1  atom  of  copper ;  with  greater  concentratioDS  of  copper  sulphate 
the  amount  of  nitric  oxide  absorbed  is  less.  A  solution  containing 
about  00 175  mol.  of  CUSO4  absorbs  only  1  mol.  of  nitric  oxide  per 
1  atom  of  copper  when  the  pressure  of  the  nitric  oxide  is  increased 
from  322  mm.  to  1303  mm. 

Similar  results  are  recorded  for  alcoholic  solutions  of  hydrated 
cupric  chloride.  The  dark  violet  compound  is  even  more  sensitive 
than  the  preceding  to  the  decomposing  action  of  water,  for  even  in 
absolute  alcohol  solutions  containing  O'OOS  to  0-1352  mol.  of  CuClg 
per  litre  absorb  ouly  17  to  18  litres  of  nitric  oxide  (at  0°  and 
750 — 753  mm,)  per  1  atom  of  copper, 
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When  dry  hydrogea  chloride  is  led  into  liquid  nitric  oxide  cooled  by 
liquid  air,  or  when  nitric  oxide  is  passed  into  liquid  hydrogen  chloride, 
a  dark  red  liquid  is  formed,  which  rapidly  solidifies  to  a  dark  red, 
crystalline  mass ;  the  substance  decomposes,  however,  even  at  the 
temperature  of  a  mixture  of  solid  carbon  dioxide  and  acetone. 

C.  S. 

Atomic  Weight  of  Mercury.  II.  C.  "W.  Easley  {J.  Amer. 
Chem.  Soc,  1910,  32,  1117— 1126).— In  an  earlier  paper  (Abstr.,  1909, 
ii,  1013),  the  atomic  weight  of  mercury  was  determined  by  a  study  of 
the  ratio  HgCU  :  2AgCl.  In  order  to  confirm  the  value  thus  obtained, 
estimations  were  made  of  the  mercury  in  mercuric  chloride  by  precipi- 
tating mercuric  oxide  with  sodium  hydroxide  and  reducing  it  by  means 
of  hydrogen  peroxide.  Although  the  results  of  these  experiments 
agreed  closely  with  those  obtained  by  the  former  method,  the  difficulty 
of  collecting  the  mercury  completely  rendered  the  process  untrust- 
worthy. 

Determinations  have  now  been  made  of  the  ratio  HgClg  :  Hg  by  the 
electrolysis  of  a  solution  of  mercuric  chloride.  A  special  method  was 
devised  in  which  the  metal  was  deposited  in  globular  form  by  means  of 
a  mercury  cathode,  and,  without  being  removed,  was  washed  by 
decantation,  freed  from  water  by  means  of  acetone,  and  afterwards 
weighed.  The  results  of  five  preliminary  experiments  and  of  six  final 
experiments  each  gave  a  mean  value  for  the  atomic  weight  of  mercury, 
200'63  (CI  =  35 '46),  whilst  the  value  obtained  in  the  earlier  paper  (loc. 
cit.)  from  the  ratio  HgCl,  :  2AgCl  was  20062.  E.  G. 

Ultra-microscopic  Observations  of  the  Hydrolysis  of 
Mercuric  Chloride.  Hermann  W.  Fischer  and  £.  Brieger  {Zeitsch. 
Cliem.  Ind.  Kolloide,  1910,  7,  196 — 197). — An  aqueous  solution  of 
met  curie  chloride  has  been  found  to  contain  a  number  of  ultra- 
microscopic  particles.  These  are  attributed  to  the  formation  of  a 
colloidal  substance  as  a  result  of  hydrolytic  decomposition.  The 
colloidal  product  ages  with  time,  and  becomes  less  soluble  ;  this  leads 
to  further  hydrolytic  decomposition  and  to  an  increase  in  the  number 
of  ultra-microscopic  particles.  Rise  of  temperature  has  the  same  effect, 
and  this  observation  supports  the  view  that  the  presence  of  sub- 
microns  is  due  to  hydrolysis.  The  protective  influence  of  sodium 
chloride  on  a  solution  of  mercuric  chloride  ^is  attributed  to  the 
diminution  of  the  hydrolysis  in  consequence  of  the  formation  of  the 
complex  salt  NagHgCl^.  H.  M.  D. 

Lutetium  and  Neoytterbium  or  Cassiopeium  and  Alde- 
baranium.  Georges  Urbain  {Zeitsch.  anorg.  Chem.,  1910,  68, 
236— 242).— Claim  for  priority  against  Welsbach  (Abstr.,  1908 
ii,  591  ;  compare  Abstr.,  1908,  ii,  283,  849).  C.  H.  D. 

The  Preparation  of  Manganic  Fluorides  and  the  Titration 
of  Manganese  by  Volhard's  Method  in  Presence  of  Fluor- 
ides. Euicn  MUller  and  Paul  Koppe  {Zeitsch.  aiwrg.  Chem.,  1910, 
68,  160 — 164). — Manganic  fluoride  has  been  prepared  previously  from 
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mangano-manganic  oxide  and  hydrofluoric  acid,  A  fluoride  of 
tervalent  manganese  is  readily  obtained  by  the  action  of  permanganates 
on  a  manganous  salt  in  presence  of  hydrofluoric  acid,  the  reaction 
being:  MnO/  +  4Mn"  + 8H*  =  5Mn" '  +  41120.  The  difference  be- 
tween the  reactions  in  presence  of  hydrofluoric  and  sulphuric  acids  is 
due  to  the  conversion  of  Mn*"  into  a  complex  fluoride  ion  in  the 
former  case. 

By  mixing,  in  the  order  given,  a  solution  of  8*9  grams  of  manganous 
sulphate  in  30  c.c.  of  water,  8  c.c.  of  40%  hydrofluoric  acid,  a  solu- 
tion of  1'58  grams  of  potassium  permanganate  in  25  c.c.  of  water, 
and  one  of  5*8  grams  of  potassium  fluoride  in  20  c.c,  in  a  platinum 
basin,  a  salt  is  obtained  which,  after  washing  with  hydrofluoric  acid 
and  alcohol  and  drying  in  a  desiccator,  has  the  composition 
2KF,MnF3,H20. 

Manganese  dioxide,  which  is  insoluble  in  hydrofluoric  acid,  dissolves 
if  a  manganous  salt  is  also  present.  Manganic  fluoride,  tree  from 
potassium,  may  be  obtained  by  electrolysing  a  neutral  solution  erf  a 
manganous  salt  and  dissolving  the  oxide  precipitated  at  the  anode  in 
hydrofluoric  acid. 

The  difficulty  of  observing  the  end-point  in  presence  of  the  pink 
manganic  salt  makes  it  impossible  to  obtain  accurate  results  on 
titrating  manganese  with  permanganate  in  presence  of  hydrofluoric 
acid.  The  reaction  appears,  however,  to  be  nearly  complete  in  a 
warm  solution.  The  presence  of  fluorides  causes  a  large  error  in  the 
titration  of  manganese  by  Volhard's  method,  but  not  in  the  titration 
of  ferrous  salts.  C.  H.  D. 

Electrolytic  Conversion  of  Manganates  into  Perman- 
ganates. Kurt  Brand  and  J.  E.  Ramsbottom  (/.  pr.  Chem.,  1910, 
[ii],  82,  336 — 396). — The  authors  have  been  forestalled  by  Askenasy 
and  Klonowsky  (this  vol.,  ii,  413)  in  the  publication  of  their  results. 
The  manganate  melt  for  the  electrolytic  production  of  potassium  per- 
manganate is  made  by  heating  manganese  dioxide,  potassium  hydr- 
oxide, and  a  little  water  at  a  dark  red  heat,  oxygen  being  supplied  by 
the  atmosphere  and  not  by  potassium  nitrate  or  chlorate,  since  the 
addition  of  the  latter  results  in  the  formation  of  potassium  nitrite 
or  chloride,  the  presence  of  either  of  which  during  the  electrolysis  is 
disadvantageous. 

The  apparatus  consists  of  a  slender  glass  vessel  containing  an 
earthenware  vessel  in  which  are  the  anode  of  nickel  gauze  and  the 
anodic  liquor,  consisting  of  a  solution  containing  4%  of  potassium 
manganate  and  14%  of  potassium  hydroxide ;  the  cathode  is  also 
made  of  nickel,  and  the  surrounding  solution  is  2*2%  potassium 
hydroxide.  The  results  of  the  experiments  show  that  the  yield  of 
potassium  permanganate  is  appreciably  increased  by  stirring 
thoroughly  the  anodic  solution,  and  decreases  with  increase  of  the 
current  density  at  the  anode,  the  highest  practicable  value  being 
0"0125  ampere  per  sq.  cm.  with  a  nickel  anode,  and  O'OOS  with  an 
iron  anode. 

The  solubility  of  potassium  permanganate  in  aqueous  potassium 
hydroxide  of  varying  strength  has  been  determined,  and  it  is  showo 
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that  the  potassium  permanganate  remaining  dissolved  in  the  anodic 
liquor  can  be  isolated,  either  b}'  evaporating  the  solution  carefully, 
protected  from  du3t  particles,  etc.,  or  by  continually  adding  the  solid 
manganate  melt  to  the  anodic  solution  during  the  electrolysis,  whereby 
the  concentration  of  the  potassium  hydroxide  becomes  ultimately  so 
great  that  the  potassium  permanganate  is  almost  entirely  precipitated. 

C.  S. 

The  System  Iron-Nickel.  Rudolf  Rueb  and  Emil  SchCz 
[Metallurgie,  1910,  7,  415 — 420). — The  freezing-point  curve  of  the 
system  iron-nickel,  determined  from  quantities  of  150  grams,  is  con- 
tinuous, with  a  shallow  minimum,  and  the  liquidus  and  solidus  curves 
practically  coincide  throughout.  Determinations  of  the  temperatures 
of  magnetic  transformation  yield  results  in  general  agreement  with 
those  of  Guillaume  and  Osmond,  but  the  boundary  between  the 
reversible  and  irreversible  alloys  is  now  placed  at  29%  of  nickel.  The 
maximum  of  the  reversible  transformation  curve  at  618°  and  the 
minimum  of  the  freezing-point  curve  at  1435*^  both  lie  near  to  70% 
of  nickel,  pointing  to  the  existence  of  a  compound  FeNij. 

The  electrical  conductivity  of  rods  cast  in  narrow  magnesia  cylin- 
ders and  annealed  by  heating  to  900°  and  cooling  slowly,  shows  a 
minimum  at  35%  Ni,  and  the  compound  FeNij  is  not  indicated  on  the 
curve.  C.  H.  D. 

Gold  Schmidt's  Ferroboron  and  Manganese- Boron,  and  the 
Residue  Obtained  on  Heating  Ferroboron  in  Hydrogen 
Sulphide.  Josef  Hoffmann  {Chem.  Zeit.,  1910,  34,  1045—1046. 
Compare  this  vol.,  ii,  508). — Goldschmidt's  borides  behave  towards 
reagents  as  heterogeneous  substances,  and  this  view  is  confirmed  by 
microscopical  examination,  which  shows  distinct  crystallites  in  a 
homogeneous  ground  mass.  Detailed  descriptions  of  some  of  the 
crystals  are  given. 

The  residue  obtained  when  hydrogen  sulphide  acts  on  ferroboron 
contains  borides  which  are  resistant  to  acids,  and  also  boron  sulphide 
and  a  sulphur  compound  which  is  not  ferrous  sulphide,  but  probably  a 
ferrous  thioboride.  C.  H.  D. 

Complex  Compounds  of  Cobalt  with  Chloric  and  Per- 
chloric Acids.  Roberto  Salvadori  {Gazzetta,  1910,  40,  ii,  9 — 18). 
— A  number  of  cobaltiammine  chlorates  and  perchlorates  have  been 
examined.  They  are  all  explosive,  the  chlorates  by  percussion  or  on 
ignition,  the  perchlorates  by  percussion  or  detonation.  The  per- 
chlorates are  very  stable  at  the  ordinary  temperature,  whilst  the 
chlorates  decompose  slowly,  the  luteo-derivatives  being  more  stable 
than  the  roseo-  or  purpureo-compounds. 

For  the  analysis,  the  chlorates  are  reduced  by  means  of  ferrous 
jBuIphate  in  ammoniaoal  solution,  and  the  perchlorates  by  fusion  with 
Podium  carbonate  in  a  platinum  crucible  placed  in  an  outer  crucible 
also  containing  sodium  carbonate.  Ammonia  is  estimated  by  distil- 
lation with  .lodium  hydroxide,  and  cobalt  by  electrolytic  reduction  in 
presence  of  ammonium  oxalate.     The  metallic  deposit  contains  carbon, 
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and  it  is  necessary  to  dissolve  it  in  sulphuric  acid,  to  filter,  and  to  re^ 
deposit  the  cobalt  electrolytically. 

Luteo-cobaliiammine  chlorate,  Co(NHg)g(C103)3,H20,  prepared  by 
passing  oxygen  through  a  5%  solution  of  cobalt  chlorate  in  an  excess 
of  ammonia  at  50°,  adding  chloric  acid,  and  evaporating,  forms 
jellow  crystals,  and  explodes  at  120°  if  rapidly  heated.  It  may  be 
obtained  in  an  anhydrous  form  from  luteo-cobaltiammine  chloride  and 
silver  chlorate  by  cooling  the  filtrate  in  a  freezing  mixture.  It  then 
forms  yellow  ueedlef,  soluble  in  water  to  the  extent  of  7*87%  at  18°, 
much  more  at  higher  temperatures. 

Cobalihydrazine  perchlorute,  Co(N2H^)2(C103)g,  obtained  by  adding 
hydrazine  hydrate  to  luteo-cobaltiammine  chloride,  forms  yellow 
crystals,  which  are  highly  explosive.  If  carbon  dioxide  is  passed  into 
the  solution  containing  hydrazine  hydrate,  cobalthydrazine  carbonate 
and  hydrazine  hydrochloride  are  formed,  and  nitrogen  is  evolved,  the 
reaction  probably  proceeding  as  follows  : 

Co(N2H4)2(C108)2  +  NgHgCOg  =  Co(N2Hj3C03  +  2HC1  +  60 ; 
2HC1  +  60  +  5N2H4  =  6H2O  +  3N2  +  2N2H5CI. 

Roseo-cohaltiammine  chlwate,  obtained  from  the  mother  liquor  of 
the  luteo-salt,  or  from  silver  chlorate  and  roseo-cobaltiauimine  chloride, 
is  a  pink,  very  soluble  powder,  the  solubility  in  water  at  18°  being 
105  8%.  The  purpureo-salt,  also  obtained  by  double  decomposition, 
forms  large,  garnet-red  tetrahedra. 

Cobalt  perchlorate,  00(010^)2, 6H2O,  prepared  from  cobalt  carbonate 
and  perchloric  acid,  and  crystallised  slowly,  forms  prisms  4  cm.  long, 
loses  water  at  100°  to  form  a  violet,  hygroscopic  powder,  and  explodes 
by  percussion.  When  rapidly  heated,  it  deflagrates  without  exploding. 
When  ammonia  and  ammonium  perchlorate  are  added  to  its  solution, 
a  red  powder  having  the  composition  Oo(C104)2,6NH3  is  precipitated, 
ammonia  directly  replacing  water.  Boiling  water  decomposes  it 
according  to  the  equation  : 

2Co(C10J,,6NH3  +  2H2O  =  Co(OH)2  +  00(010^)2  -I-  NH^CIO^  -h  4NH3. 
Other  metallic  perchlorates  behave  in  a  similar  manner. 

Luteo-cobaltiammine  perchlorate,  Co(NH3),5(C104)3,H20,  is  soluble 
in  water  to  the  extent  of  0967%  at  18°  (compare  Alvisi,  Abstr., 
1902,  ii,  24).     Roseo-cobaltiammine  perchlorate, 

Co(NH3)„H20,(C10j3,H20, 
and  the  purpureo-salt  dissolve  in  water  at   18°  to  the  extent  of  7*4% 
and  1 1%  respectively.  C.  H.  D. 

Compounds  of  Chromium.  VIII.  Triamminechromium 
Salts.  Alfred  Werner  {Ber.,  1910,  43,  2286— 2295).— The  starting 
point  in  the  preparation  of  triamminechromium  salts  is  triammiue- 
chromium  tetroxide,  for  which  a  new  method  of  preparation  is  given. 
To  a  strongly  cooled  solution  of  30  grams  of  chromic  acid  in  300  c.c. 
of  water  are  added  300  c.c.  of  pyridine.  After  remaining  for  half  an 
hour  in  a  freezing  mixture,  750  c.c.  of  3%  hydrogen  peroxide  arQ 
added.  The  precipitated  pyridine  perchromate  is  collected,  washed, 
and  added  to  90  c.c.  of  well-cooled  25%  ammonia.  The  precipitated 
triamminechromium  tetroxide  is  collected  after  ten  minutes  and  washed 
with  water,  alcohol,  and  ether. 
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Tricklorotriamminechromium,  (NH3)3CrCl3,  results  when  triammine- 
chromium  tetroxide  is  added  to  cold  coucentrated  hydrochloric  acid. 
A  grey  to  bluish-grey  precipitate  is  formed,  and  the  filtrate  from  this 
deposits  the  trichlorotriamminechromium  on  keeping  for  two  days. 
The  crystals  are  dark  blue  with  a  greenish  tinge.  It  is  almo.«t  insoluble 
in  water,  in  which  pi^operties  it  resembles  trichlorotriamminecobalt. 
lb  dissolves  in  hot  water,  giving  a  blue  solution,  from  which  the 
dichloroaquotriamminechromium  salts  (Abstr.,  1906,  ii,  760)  are  pre- 
cipitated by  appropriate  reagents.  The  grey  to  bluish-grey  precipitate 
mentioned  above  is  probably  a  mixture  of  dichloroaquotriammine- 
chromium chloride  and  trichlorotriamminechromium. 

Triaquotriamminechromium  chloride,  YClg,  where  Y=    CrJ^^,.'/^  L 

is  obtained  as  follows :  A  mixture  of  1  gram  of  dichloroaquo- 
triamminechromium chloride  with  8  c.c.  of  water  is  covered  with  5  c.c. 
of  pyridine  The  resulting  solution  is  filtered,  and  the  hydroxoiodide 
precipitated  by  the  addition  of  solid  potassium  iodide.  The  chloride 
is  then  obtained  by  triturating  the  hydroxuiodide  with  concentrated 
hydrochloi'ic  acid.  After  purification  by  solution  in  water  atid  pre* 
cipitation  with  hydrogen  chloride,  it  fcrms  brownish-red,  hygroscopic 
crystals.  It  was  also  prepared  by  dissolving  triamminechromium 
tetroxide  in  dilute  hydrochloric  acid  (1  : 4)  and  saturating  the  cooled 
solution  with  hydrogen  chloride.  The  chloride-nitrate,  YCi.2NC)g,  is 
precipitated  when  concentrated  nitric  acid  is  added  to  a  cold  con- 
centrated solution  of  the  chloride.  When  nitric  acid  is  replaced  by 
perchloric  acid,  pale  red  plates  of  the  perchlorate,  Y(C10^)3,  are 
obtained. 

Dibromoaquotriamminechrovii-s&lts,  YX,  where  Y=    BrgCr.-^i?  x     . 

To  prepare  the  bromide,  YBr,  triamminechromium  tetroxide  is 
dissolved  in  cooled  hydrobromic  acid  (D  r49),  whereby  bromine  is 
evolved,  and  concentrated  sulphuric  acid  added  to  the  well-cooled 
solution.  Intense  green  crystals  are  obtained,  soluble  in  water  to  a 
green  solution,  which  rapidly  turns  bluish-red.  The  iodide,  YI, 
thiocyanate,  YSON,  nitrate,  YNO3,  and  sulphate,  Y.,SO^,  all  form  green 
crystals,  and  are  prepared  from  a  fresh  solution  of  the  bromide  by 
precipitation  with  potassium  iodide,  potassium  thiocyanate,  nitric  and 
sulphuric  acids  respectively.  The  green  colour  of  these  salts  corre- 
sponds with  that  of  the  dichloro-  and  dibromo-diethylenediamine- 
chroniiam  salts.  The  dichloroaquotriamminechromium  salts  are, 
however,  blue.  This  difference  in  colour  is  not  due  to  a  difference 
in  constitution,  since  when  the  green  dibromo-bromide  is  converted 

into  triaquotriamminechromium  nitrate,     Cr;^„«|3  (N0j)3,  by  means 

of  silver  nitrate,  and  the  dichloroaquotriammintrchromium  nitrate 
prepared  from  this  by  means  of  hydrogen  chloride,  the  usual  blue 
salt  is  obtained.  Both  the  green  and  the  blue  salts  are  therefore 
praseo- salts. 

Bromodiaquotriammin«chr(ymihSi\iB,  YX^,  where  Y-    BrCrJvu''!'*  • 
Five  grams  of  triamminechromium  tetroxide  are  dissolved  in  50  grams 
VOL.  xcviii.  ii.  05 
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of  well-cooled  hydrobromic  acid  (D  1'49).  The  solution  is  then 
boiled  until  bromine  ceases  to  be  evolved,  cooled,  and  30  c.c.  of  con- 
centrated sulphuric  acid  added,  whereby  a  brownish-red,  crystalline 
deposit  forms.  If  this  is  dissolved  in  water,  the  solution  rapidly 
filtered,  and  the  filtrate  treated  with  concentrated  hydrobromic  acid, 
reddish-violet  crystals  of  the  bromide,  YBrg,  are  obtained.  With  con- 
centrated hydrochloric  acid,  the  solution  of  the  bromide  gives  reddish- 
violet  crystals  of  the  chloride,  YClq,  from  which  salt  the  sulphate, 
YSO^,  may  be  obtained  as  violet  crystals.  The  transformation  of 
the  chloride  into  the  Sulphate  proves  that  the  bromine  is  in  the 
complex. 

Hitherto,  it  has  not  been  possible  to  isolate  the  tribromotriammine- 
chromium,    only    the    following    three    hydrates   of    the    bromo-series 

Bro,    and 


[ 


Br,      BrCr);;t;2'2 


(OH^)^ 


OH 
being   known,    namely :    I  ~Bv^Cr,^A  v 

c^(NH:i:]B--s-  T.  s.  p. 


(NHjiJ-^- 


The  Behaviour  of  Iron  towards  Solutions  of  Stannous  Salts. 
Alfred  Thiel  and  K.  Keller  {Zeitsch.  anorg.  Chem.,  1910,  68, 
220 — 235). — The  fact  that  when  iron  is  added  to  a  solution  of  the 
chlorides  of  tin  and  antimony,  only  antimony  is  precipitated,  is  in 
contradiction  to  the  positions  of  iron  and  tin  in  the  electrochemical 
feries.  It  is  now  shown  that  tin  is  actually  precipitated,  but  only  in 
very  minute  quantity,  forming  a  very  thin  protecting  layer  of  a  tin- 
iron  alloy  on  the  surface  of  the  iron. 

Iron  dissolves  much  less  rapidly  in  an  acid  if  a  tin  salt  is  present. 
Measurements  of  electrolytic  potential  show  that  in  pure  acid  tin  is 
always  less  noble  than  iron,  the  difference  being  greater  in  stronger 
acids.  In  acid  containing  a  stannous  salt  the  potential  of  iron  varies, 
and  finally  assumes  a  value  equal,  or  near,  to  that  of  tin,  according  to 
the  conditions.  The  deposition  of  tin  on  iron  is  recognisable  by 
analysis,  if  iron  having  a  relatively  large  surface,  such  as  turnings,  is 
taken  for  the  experiment. 

If  iron  is  introduced  into  a  vessel  containing  a  concentrated  electro- 
lyte, containing  tin  in  the  lower  part,  and  a  more  dilute  electrolyte 
free  from  tin  in  the  upper  part,  the  iron  becomes  covered  with 
crystals  of  tin  where  it  dips  into  the  concentrated  electrolyte,  but 
remains  free  from  tin  if  immersed  completely  in  either  the  concentrated 
or  the  dilute  solution.  0.  H.  D. 

Atomic  Weight  of  Tantalum.  Clarence  W.  Balke  {J.  Amer. 
Chem.Soc,  1910,32,  1127 — 1133). — Owing  to  the  uncertainty  existing 
with  regard  to  the  value  of  the  atomic  weight  of  tantalum,  deter- 
minations have  been  mside  of  the  ratio  2'raCl5:Ta205,  the  chloride 
being  converted  into  the  oxide  by  methods  similar  to  those  used  in 
the  determination  of  the  atomic  weight  of  columbium  by  Balke  and 
Smith  (Abstr.,  1908,  ii,  1043). 

Tantalum  chloride  was  prepared  by  heating  the  oxide  in  a  current  of 
chlorine  and  vapour  of  sulphur  chloride.  The  chloride  was  converted 
into  the  oxide   in  quartz   bulbs.     The  bulbs  containing   the  chloride 
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were  placed  in  a  vacuum  desiccator  with  water,  and  the  air  was  pumped 
out.  The  chloride  gradually  underwent  hydrolysis  ;  small  quantities  of 
water  and  concentrated  nitric  acid  were  then  introduced  into  the  bulb,  and 
the  mass  was  evaporated  to  dryness.  The  addition  of  water  and  nitric 
acid  and  the  subsequent  evaporation  were  twice  repeated,  and  the  dry 
mass  was  finally  ignited  until  no  further  loss  of  weight  occurred. 
The  mean  of  eight  experiments  with  three  samples  of  the  chloride  gave 
a  value  for  the  atomic  weight  181-52  (CI  =  35-46),  whilst  the  value 
given  in  the  international  table  of  atomic  weights  is  ISTO. 

Tantalum  chloride  has  D  3-68  at  27°.  Specimens  of  the  oxide 
prepared  from  the  chloride  had   D  varying  from  7-91   to  8-62. 

E.  G. 

Easy  Method  for  Preparing  Colloidal  Gold.  William 
Oechsn'eb  de  Conixck  {Bull,  Acad.  roy.  Bdg,,  1910,  664 — 665). — 
A  dilute  solution  of  gold  chloride  containing  a  little  starch  is  heated 
for  a  short  time  and  then  filtered.  The  filtrate  is  at  first  colourless, 
but  gradually  becomes  deep  violet  in  colour.  The  starch  remaining  on 
the  filter  paper  is  coloured  violet,  and  after  a  few  days  presents  a 
metallic  reflecting  surface.  On  exposing  the  violet  filtrate  to  diffused 
light  for  some  days,  the  gold  is  slowly  deposited. 

If  the  original  solution  of  gold  chloride  and  starch  is  gently 
heated  for  some  minutes,  the  filtrate,  which  is  opalescent,  will  reduce 
Fehling's  solution.  T.  S.  P. 
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A  Method  for  Isolating  Native  Iron  from  Basalt  -without 
Destroying  its  Form.  Max  Seebach  {Centr.  Min.,  1910,  641 — 643). 
— Native  iron  occurs  in  the  basalt  of  Biihl,  near  Weimar,  in  the  form 
of  a  fine  network.  The  basalt  may  be  removed  without  destroying  tlie 
form  of  the  iron  by  heating  with  Plattner's  flux  (10  parts  sodium 
carbonate,  13  paits  potassium  carbonate,  5  parts  boras  glass,  and  5 
parts  dry  starch)  in  a  graphite  crucible.  In  order  to  prevent  the 
formation  of  a  thin  layer  of  oxide  on  the  iron,  charcoal  may  be  mixed 
with  the  flux,  and  the  whole  covered  with  a  layer  of  sodium  chloride. 
A  piece  of  basalt  1  c.c.  in  i-ize  is  destroyed  in  one  and  a-half  hours. 
The  last  traces  of  rock  enclosed  in  the  meshes  of  the  ii'on  are  removed 
by  fusion  with  boron  trioxide.  When  it  is  only  required  to  isolate 
the  iron,  without  preserving  its  form,  it  is  best  to  crush  the  basalt  and 
fuse  with  boron  trioxide.  0.  H.  D. 

DiflTusion  of  Crude  Petroleum  through  Fuller's  Earth. 
J.  Elliott  Gilpin  and  Oscar  E.  Bhansky  {Avur.  Chem.  J.,  1910,  44, 
251— 303).— Gilpin  and  Cram  (Abstr.,  1909,  i,  1)  have  shown  that 
when  petroleum  is  allowed  to  diffuse  upwards  through  tubes  packed 
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with  fuller's  earth,  fractionation  takes  place,  and  the  fractions  rising 
to  the  top  of  the  tubes  are  of  lower  sp.  gr.  than  those  at  the  bottom. 
The  paraffin  hydrocarbons  collect  in  the  upper  parts  of  the  tubes,  and 
the  unsaturated  hydrocarbons  in  the  lower  parts. 

A  study  has  now  been  made  of  the  behaviour  of  crude  Illinois 
petroleum  when  treated  in  this  way.  Gilpin  and  Cram's  results  have 
been  confirmed,  and  it  has  been  found  that  the  amount  of  the  sulphur 
compounds,  like  that  of  the  unsaturated  hydrocarbons,  increases 
gradually  from  the  lightest  oil  at  the  top  to  the  heavier  oils  at  the 
bottom  of  the  tube.  When  a  solution  of  benzene  in  petroleum  is 
allowed  to  diffuse  through  fuller's  earth,  the  benzene,  like  the  olefines 
and  sulphur  compounds,  tends  to  accumulate  in  the  lower  part  of 
the  tube. 

When  fuller's  earth,  which  has  been  used  for  such  diffusion  experi- 
ments and  afterwards  treated  with  water  in  order  to  remove  as  much 
oil  as  possible,  is  dried  and  extracted  with  ether,  oils  of  high  specific 
gravity  and  viscosity  are  obtained  containing  considerable  quantities 
of  unsaturated  hydrocarbons  and  sulphur  compounds.  It  is  therefore 
evident  that  fuller's  earth  exercises  a  selective  action  on  the 
petroleum. 

A  discussion  is  given  of  the  causes  of  the  differences  between  the 
various  oils  of  the  United  States.  Pennsylvania  petroleum  differs 
from  those  of  Ohio,  Texas,  and  California  in  containing  a  much  larger 
proportion  of  paraffin  hydrocarbons  and  a  much  smaller  proportion  of 
benzene,  unsaturated  hydrocarbons,  and  compounds  of  sulphur  and  of 
nitrogen.  In  view  of  the  results  of  the  present  investigation,  it  is 
suggested  that  this  difference  may  be  explained  by  assuming  that  the 
Pennsylvania  petroleum  has  diffused  upwards  through  porous  media, 
such  as  shales,  limestones,  and  sandstones,  and  thus  undergone 
fractionation,  resulting  in  the  removal  of  the  unsaturated  and  aromatic 
hydrocirbons  and  the  sulphur  compounds.  It  is  probable  that  the 
nitrogen  compounds  also  behave  like  the  unsaturated  hydrocarbons 
and  sulphur  compounds,  and  this  question  is  being  studied.       E.  G. 

Grahamite,  a  Solid  Native  Bitumen.  Clifford  Richardson 
{J.  Amer.  Chem.  Soc,  1910,  32,  1032— 1049).— There  is  a  regular 
gradation  in  properties  and  composition  between  paraffins,  asphalts, 
inanjaks,  and  grahamites,  corresponding  probably  with  different  stages 
of  metamorphosis.  The  author  discusses  the  relations  between  these 
minerals,  and  suggests  that  the  term  "  grahamite  "  should  be  confined 
to  that  type  of  solid,  native  bitumen  characterised  by  a  schistose  or 
hackly  fracture,  by  its  sparing  solubility  in  naphtha,  and  by  a  high 
percentage  of  residual  coke. 

A  list  of  occurrences  of  grahamite  in  America  is  given  in  tabular 
form,  with  the  physical  properties,  percentage  of  bitumen,  and  ultimate 
composition  of  the  bitumen.  The  bitumen  from  a  typical  grahamite 
from  West  Virginia  gave  C  86-56,  H  8-68,  and  S  1-79%.  The  ash  of 
j^rahamites  contains  vanadium,  that  of  a  specimen  from  the  Impson 
Valley  containing  11 — 15%  of  VgOg  (compare  Hewett,  this  vol.,  ii,  719). 
Trinidad  bitumen  should  be  classed  as  a  grahamite  rather  than  as  a 
manjak.  W.  0.  W. 
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Moseeite,  a  New  Mercury  Mineral  from  Terlingua,  Texas. 
Frederick  A.  Cakfield,  William  F.  Hillebraxd,  and  Waldemab 
T.  Schaller  (Atner.  J.  Sci.,  1910,  [iv],  30,  202— 208).— The  mineral 
occurs  as  minute  simple  octahedra,  or  spinel-twins,  on  calcite,  and  is 
canary-yellow  with  an  adamantine  lustre.  It  is  a  mercury-ammonium 
compound  with  chlorine  (about  5%)  and  sulphate  (about  d'0%  SO^), 
being  thus  similar  to  kleinite  (Abstr.,  1907,  ii,  788),  but  probably  with 
mercurous,  rather  than  mercuric,  sulphate  and  chloride.  In  hydro- 
chloric acid  it  is  very  slowly  changed  to  calomel,  whilst  kleinite  is 
completely,  although  very  slowly,  dissolved.  Heated  gradually  in  a 
bulb^tube,  mosesite  first  changes  colour  to  black,  then  to  white,  and  at 
a  higher  temperature  volatilises,  giving  sublimates  of  calomel  and 
mercury.  Tde  crystals  are  optically  birefringenr,  but  they  become 
isotropic  at  186°  ;  on  cooling  they  revert  very  slowly  to  the  birefringent 
modification.  Kleinite  shows  the  same  change  from  the  optically 
birefringent  to  the  isotropic  state  at  a  slightly  higher  temperature. 

.    L.  J.  S. 

The  Synthetic  Sapphires  of  Vemeuil.  Alfred  J.  Moses 
{Amer.  J.  Sci.,  1910,  [iv],  30,  271 — 274). — The  crystallised  corundum 
of  a  fine  sapphire-blue  colour  prepared  artificially  by  A. 
Yerneuil  (this  vol.,  ii,  212)  gave,  on  analyses  by  M.  A.  Lamme, 
AlgOg,  99  83-99-85%;  TiO.^,  Oil— 0-13%  ;  Fe^Og,  trace;  SiOg,  nil; 
D  3"977 — 4  01.  Refractive  indices  (sodium-light),  a)=l'7680,  c  = 
1"7594.  The  pleochoL^m  is  distinct  (o),  indigo-blue,  e,  pale  blue).  The 
optical  interference-figure  varies  from  uniaxial  to  slightly  biaxial  in 
character,  and  the  optic  axis  is  inclined  at  about  40°  to  the  axis  of 
the  conical  mass.  L.  J.  S. 

Lanthanite.  Gustaf  Lixdstbom  (Jahrb.  Min.,  1910,  ii,  Ref.  15  ; 
from  Geol.  For.  Fork.  Stockholm,  1910,  32,  206— 214).— Lanthanite  of 
D  2'69 — 2*74,  collected  from  cerite  specimens  from  Bastnas,  Sweden, 
gave  on  analysis  : 


(La,Di),03. 

CejOs. 

Y,0^ 

COj. 

HjO. 

Insoluble. 

Total. 

28-34 

25-52 

0-79 

21-95 

23-40 

013 

10013 

This,  like  the  analyses  of  American  lanthanite,  agrees  with  the  formula 
R205,3C02,8H20. 

Hisinger's  analysis  of  "  hydrofluocerite  "  from  Bastnas  has  come  to 
be  wrongly  quoted  in  the  text-books  under  lanthanite,  owing  to  the 
incorrect  translation  of  the  Swedish  "  flusspatssyra "  as  "carbonic 
acid  "  in  an  early  abstract  in  Edin.  J.  Set.,  1826.  L.  J.  S. 

Ne-w  Occurrence  of  Hydrogiobertite.  Roger  C.  Wells  (Amer. 
J.  Set.,  1910,  [iv],  30,  189— 190).— The  material  occurs  in  considerable 
amount  as  a  white  encrustation  on  shale  in  Chiles  Valley,  Napa  Co., 
California,  and  has  been  deposited  from  the  water  of  springs  ;  the 
sorpentine-rocks  occurring  in  the  neighbourhood  probably  supplied  the 
magnesium.  The  structure  is  spherulitic,  and  the  spherules  often 
contain  a  nucleus  of  shale  ;  D  2162.     Analyses  of  material  containing 
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admixed  shale  gave  the  following  results,  agreeing  with  the  hydro - 
giubertite  formula :  2MgO,C02,3H20. 


Insoluble. 

(Al,Fe)203. 

CaO. 

MgO. 

CO,. 

H2O. 

Total. 

25-33 

1-90 

2-60 

31-81 

18-06 

20-06 

99-76 

14-93 

1-06 

1-84 

36-40 

23-:i 

20-81 

98-75 

L.  J.  S. 

Analyses  of  Minerals  from  Croatia.  Fr.  Tu6an  (Jahrb.  Min., 
1910,  ii,  Kef.  39 — 41 ;  from  Glasnik  [Berichte]  kroat.  naturw.  Ges., 
Agram,  1907,  19). — I.  Dolomite  from  the  Fruska  mountains;  pale 
green,  coarsely  granular,  from  serpentine-rocks.  II.  Magnesite  from 
the  Busnica  stream  near  Trgove ;  milk-white,  compact  with  conchoidal 
fracture,  from  serpentine-rocks.  III.  Magnesite  from  the  Beocinski 
potok  stream  in  the  Fruska  mountains  ;  similar  to  the  last.  IV — VI. 
Strontianocalcite  from  Kadoboj  ;  fibrous  aggregates  associated  with 
Ktrontianite.^  VII.  Hydrozincite  from  Ivanec  in  the  Ivancica  moun- 
tains ;  milk-white,  reniform  aggregates  associated  with  smithsonite. 
VIII — X.  Muscovite  from  the  pegmatites  at  various  localities  in  the 
Xrndija  mountains. 


AIA- 

FeO. 

MnO. 

CaO. 

SrO. 

MgO. 

COj. 

Insol. 

Total. 

I.*  0-21 

1-53 

1-30 

30-78 

trace 

19-47 

46-80 

0  10 

100-19 

11.     0-62 

1-80 

trace 

0-37 

— 

41-98 

47-29 

8-61 

100-67 

III.tO-57 

4-39 

trace 

0-23 

— 

30-94 

36-84 

27-01 

99-98 

]V.       — 

trace 

trace 

54-11 

2-26 

— 

43-51 

0-10 

99-98 

V.       — 

trace 

trace 

40-59 

19-32 

— 

40-05 

— 

99-96 

VI.       — 

trace 

trace 

.53-07 

3-66 

— 

43-26 

— 

99-99 

YU.t     — 

1-25 

— 

0'20 

— 

— 

14-30 

— 

100-27 

*  NiO,  trace. 

+  NaaO.K-P.LiaO,  trace. 

ZuO,  73-75 

;  H2O, 

10-77. 

Si02. 

AI2O3. 

FeaOa.  FeO 

MnO. 

CaO.    MgO. 

K2O. 

NajjO.    LijO. 

H20. 

Total. 

VIII.  47-72 

28-70 

7-24      0-58 

trace 

0-54        — 

7-31 

1-92      trace 

6-34 

100-35 

IX.  46-93 

34-82 

S-18       — 

trace 

0-63      0-21 

5-89 

2-42      trace 

5-83 

99-41 

X.  46-66 

37-40 

2-32      0-18 

trace 

0-53     trace 

6  09 

2-41      trace 

4-98 

100-57 

L.  J.  S. 

Chalybite  from  Croatia.  Fb.  Tu(5an  (Jahrb.  Min.,  1910,  ii,  Ref. 
12  ;  from  Nastavni  vjesnik,  Monatsber.  kroat.  Miltelschulver.,  Agram, 
1908,  17). — Fourteen  analyses  are  given  of  chalybite  from  various 
localities  in  Croatia.  ,  L.  J.  S. 

New  Occurrence  of  Plumbojarosite.  William  F.  Hillebrand 
and  Fred.  E.  Wright  (Amer.  J.  Scl,  1910,  [iv],  30,  191—192.  Com- 
pare Abstr.,  1902,  ii,  667). — The  mineral  was  found  at  American  Fork, 
Utah,  as  friable  lumps  consisting  of  minute,  brownish-red,  glistening 
crystals  with  pyromorphite  and  calcite.  The  crystals  are  rhombo- 
hedral,  with  the  basal  pinacoid  largely  developed,  and  a  rhombohedron 
(cr  =  53°40'  about);  they  are  optically  uniaxial  and  negative,  and 
strongly  dichroic.     Analysis  gave  : 


FeaO,. 

42-87* 


PbO.       K2O.      NajO.     SO3.        H2O.      CuO.      CaO. 
18-46       015        0-52       2767       10-14       0-10       006 
*  Including" very  little  PaOj  and  probably  some  AljOs 


Insol. 
0-40 


Total. 
100-37 


L.  J.  S. 
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Oxalite  from  Cape  d'Arco  (Island  of  Elba).  Ernesto  Manassb 
(Atti.  R.  Accad.  Lincei,  1910,  [v],  19,  ii,  138 — 145). — The  mineral  was 
found  in  a  vein  of  oxide  and  hydroxide  of  iron  and  manganese,  which 
also  contains  pyrites  and  galena.  It  forms  small,  transparent  prisms 
or  tablets  of  an  amber-yellow  colour,  hardness  about  2,  D  2*28. 
Analysis  leads  to  the  formula  FeC204,2H20 

FeO.  MgO.  CaO^.         H.,0  (by  difference). 

40-7-2  trace  40-18  19-10 

An  oxalate  of  similar  compo-sition,  but  only  microcrystalline,  was 
prepared,  from  ferrous  ammonium  sulphate  or  ferrous  chloride,  with 
oxalic  acid.  The  crystallographic  examination  of  the  mineral  gave 
[rt  :6:  c  =  0-77297  : 1  :  1*10392].  The  crystals  are  birefractive  to  an 
unusual  degree.  R.  V.  S. 

Mizzonite  from  Cape  d'Arco  (Island  of  Elba).  Ernesto 
Manasse  {Aiti  Ii.  Accad.  Lincei,  1910,  [v],  19,  ii,  211— 215).— The 
mineral  was  found  in  association  with  quartz  in  small  veins  of  mangan- 
ese oxide  and  hydroxide  in  a  mine  which  yields  iron  and  manganese. 
In  close  proximity  occur  crystalline  schists  and  calcite  of  presilurian 
origin.  It  has  hardness  5 — 6,  and  D  2*60.  The  crystals  are  prismatic, 
have  a  nacreous  lustre,  and  are  birefractive.     Analysis  gave : 

Loss  at 
SiO^      Al.,0,.     FejOj.      CaO.      MgO.      Xa-^O.      KjO.        CI.       red  heat     Total. 
54-40      24'-44      trace      10-19      trace        7-59        1-69        1-53        1-43        101-27 

which  is  in  agreement  with  those  required  by  the  amorphous  mixture, 

{Na,[AlCI]Al2[Si303]3}3{Ca,[AlO]Al,[Si,A108]3}2. 
The  values  observed  for  the  indices  of  refraction  and  the  birefraction 
are  also  in  accord  with  this  structure.  R.  V.  S. 

Minerals  from  Ruwenzori.  Luigi  Colomba  (Jahrb.  Mhi.,  1910, 
ii,  Ref.  41 — 42;  from  *' II  Ruwenzori"  by  t/ie  Buai  degli  Ah-uzzi, 
Milano,  1909,  2,  281 — 286). — The  minerals  collected  from  the  amphi- 
bolite,  granite,  and  pegmatite  are  described,  and  analysis  given  of  the 
following :  I — IV,  Epidote,  as  small,  striated  needles  (I,  greyish- 
green  ;  II,  pale  green  ;  III,  brownish-green  ;  IV,  colourless,  from  Lake 
of  Garda  in  northern  Italy).     In  analysis  III  the  ratio  of 

SiO,  :  R.P3 :  (R0,R20)  =10:5:9, 
whilst  in  the  others  it  is  2  : 1  :  2.     V,  Albite,  as  small  crystal  druses  in 
crevices;  VI,  Microcline,   massive;  VII,  Garnet  (pyrope),  as  bright 
red,  distorted  crystals  associated  with  microcline;  VIII,  Ilmenite,  in- 
distinct crystals,  associated  with  albite  : 


SiO^. 

AI2O,.     Fe,0,. 

FeO. 

CaO.     MgO. 

ILjO.      NxjO.  HjO. 

Total. 

I. 

3S-21 

30-84          — 

7  25 

20-43      0-38 

—           —      2-71 

99-82 

II. 

37  63 

31-41          — 

4-38 

23-70        — 

—           —      219 

99-31 

III. 

38-31 

23-47        12-29 

— 

23-52        — 

—           —      2-42 

100-01 

IV. 

37-95 

80-38          — 

7-83 

20-34      0  93 

—           —      264 

100-07 

V. 

67-43 

2015          — 

— 

1-43        — 

—       10'27*     — 

99-28 

VI. 

64-30 

19-69          — 



_.          

15-83      0-71     040 

100-48 

VII. t  41-43 

24  71         1-37 

10-31 

5-83    16  61 

—           —       — 

99-66 

•  With  a  little  KjO. 

t  MnO,  trace. 

TiO... 

FeO. 

Fe.,0,. 

Mi.'O.           Total. 

Vin.     52-73 

45  83 

nil. 

1-25            99-81 

L.J 

'.  S. 
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A  Q-arnet  containing  Iron  and  Chromium  from  Praborna 
(St.  Marcel).  Luigi  Colomba  {Alti  R.  Accad.  Lincei,  1910,  [v],  19, 
ii,  146 — 150). — The  mineral  occurs  in  association  with  haematite, 
quartz,  albite,  and  titanite,  whilst  native  gold  and  kammererite  are 
also  to  be  found  in  the  same  situation.  Analysis  yielded  the  following 
figures : 

SiOo.       AI2O3.      FegOj.      CrjOg.       CaO.        MgO.       MiiO.       FeO.        Total. 
85-57         0-62        22-22        7-81         27-13        trace        3-94         2-51         9980 

which  correspond,  when  the  small  amount  of  aluminium  is  neglected, 
with  the  typical  garnet  compo-ition  R3"(E,2')^^Si304.  From  a  com- 
parison of  the  analytical  data  with  those  tound  for  various  specimens 
of  uvarowite,  the  author  considers  it  probable  that  this  mineral  also 
belongs  to  that  group.  It  has  D  3-81,  and  is  very  strongly  birefractive. 

R.  V.  S. 

Gageite,  a  New  Mineral  from  Franklin,  Ne-w  Jersey.  Alex- 
ander H.  Phillips  {Amer.  J.  Sci.,  1910,  [iv],  30,  283— 284).— This  is 
found  in  very  small  amount  as  delicate  acicular  and  hair-like,  colourless 
crystals  arranged  in  radiating  bundles,  and  is  associated  with  zincite, 
willemite,  calcite,  and  leucophoenicite.  When  heated,  the  clear 
crystals  lose  water  and  assume  a  deep  bronze  colour.  Analysis  by 
R.  B.  Gage  gave  : 

SiOj.  MnO.  ZnO.  MgO.  H2O.  Total. 

24-71.  50-19  8-76  11-91  [4  43]  100-00. 

Formula:  8RO,3Si02,2H20.  The  mineral  appears  to  be  closely 
related  to  leucophoenicite  (Penfield  and  Warren,  Abstr.,  1900,  ii,  89), 
and  it  is,  perhaps,  one  of  the  undescribed  species  mentioned  by 
Penfield  and  Warren.  L.  J.  S. 

Tbe  Chemical  Oornposition  of  the  Stassfurt  Salt  Clays. 
E.  Marcus  and  Wilhelm  Biltz  {Zcitsch.  anorg.  Chem.,  1910,  68, 
91 — 101). — The  portion  soluble  in  water  is  estimated  by  boiling  with 
water  and  washing  until  no  more  chlorine  pa.^ses  through.  The  main 
analysis  is  made  by  Hiliebrand's  method.  Water  is  estimated  by 
heating  with  dried  sodium  carbonate  or  lead  oxide  in  a  current  of  air. 
The  methods  employed  are  described  in  detail.  In  the  following 
aiialy.-es,  arranged  in  order  of  depth,  I  is  a  hard  salt  clay,  II  a  shaly 
salt  clay,  III  a  soft  loamy  clay,  and  IV  a  hard  clay  immediately  in 
contact  with  the  anhydrite. 

Soluble  in  Water : 

NaCl.  KCl.  MgCIa.  KaS04.  CaSO^.  MgSO^. 

I.     0-36              —               —  16-94  36-11  12-06 

II.     0-61  0-31  0-73               —  35  14  0-94 

III.  1-09  0-40  5-41              0-83  119  — 

IV.  0-23  0-16  1-44               —  0-92  0-74 

Insoluble : 
CaS04.    CaO.  MgCOg.  MgO.   KgO.  Na^O.  AljOg.  Fefis.  FoO.  M113O4  ZnO.  SiOj. 
1.22-72      0-53        —       1-56     0-11     0-26     0-78     0-40     0*05      —      trace     2-98 

II.  27-06      0-88        —       8-88     0*61     0*005  4-61     0-50     0-49  0-14         19-46 

III.    0-87        —         —     10-41     2-53     0-38  17-04     2-00     1-56     0-27     0-11    37-80 

IV.    0-70       —      75-43     0-54     0-29     0-09     2-16     0-37     1*51  0-10        11-17 
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Total 

Bitu- 

TiOg. 

PsO,- 

HgO. 

C. 

CO2. 

S. 

VdaOj. 

(corrected). 

men. 

I. 

0  05 

trace 

4-51 

0-07 

0-69 

trace 

100-22 

0-11 

II. 

0-24 

0-01 

3-99 

015 

0-53 

trace 

<0  02 

100-21 

015 

Ill 

0-64 

0-13 

16-39 

0-16 

0-75 

0  03 

0-02 

99-52 

012 

IV. 

0-13 

0-08 

3-94 

0-22 

— 

0-03 

<o-oi 

100-25 

Oil 

All  contain  traces  of  lithium  and  chromium,  and  all  but  (I)  also 
contain  small  quantities  of  boric  acid  and  bromine.  The  minute 
quantities  of  ammonia,  nitrates,  and  copper  have  been  recorded 
previously  (Abstr.,  1909,  ii,  571,  lOli).  C.  H.  D. 

The  Amount  of  Thorium  in  Sedimentary  Rocks.  II. 
Arenaceous  and  Argillaceous  Rocks.  John  Joly  (^Phil.  Mag., 
1910.  [vi],  20,  353 — 357). — Whereas  the  calcareous  rocks  show  a 
small,  almost  negligible,  quantity  of  thorium  (compare  this  vol., 
ii,  723),  the  detrital  sediments  in  almost  every  case  contain  easily 
measured  amounts,  the  argillaceous  group  having  almost  double  the 
amount  in  the  arenaceous  group.  For  the  former  1"3,  and  for  the 
latter  0-6  (  x  10'^  gram  per  gram),  may  be  taken  as  average  valuf-8. 
Twelve  specimens  of  arenaceous  and  conglomeritic  rocks,  mainly  sand- 
stones, were  examined,  and  eighteen  specimens  of  argillites,  mainly 
slates.  A  specimen  designated  as  "  Grauwacke,  Wipperfiirth,  Rhen- 
Prussia,  Middle  Devonian"  gave  the  highest  result  (2  4).  The 
higher  thorium  content  of  the  slato'^  and  shales  is  attributed  to  the 
sorting  out  by  gravity  of  the  large  particles  of  quartz  or  felspar  which 
are  poor  in  radioactive  constituents.  F.  S. 
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Influence  of  a  Rise  of  Body  Temperature  on  the  Blood 
Gases.  VV^iLHELM  Caspari  and  Adolf  Loewy  {Biochem.  Zfitsch., 
1910.  27,  405 — 417). — At  great  altitudes  (Monte  Rosa)  a  rit^e  of  body 
temperature  is  very  frequent,  and  symptoms  of  acidosis  occur.  The 
fall  in  the  oxygen  tension  is  compensated  for  by  increa.>*ed  respiration, 
80  that  the  oxygen  in  the  tissues  is  but  little  affected  ;  the  elevation  of 
body  temperature  and  the  acidosis  are  favourable  factors  for  the 
dissociation  of  oxyhsemoglobin  in  the  tissues.  The  body  is  thus  able 
to  compensate  for  the  alterations  in  pressure.   The  heart  is  not  affected. 

W.  D.  H. 

The  Oases  of  Cat's  Blood.  George  A.  Buckmaster  and  John 
A.  Gardner  {J.  Physiol.,  1910,  41,  60—63). — Data  of  the  gnses  in 
cat's  blood  are  scanty  ;  the  authors  used  their  new  form  of  gas  pump. 
The  following  are  the  mean  figures  of  numerous  analyses.  In  the 
third  line  the  analyses  were  made  with  a  Tupler-Barcroft  pump ;  here 
the  nitrogen  values  were  between  1-5  and  4%;  these  have  been 
adjusted  to  1*00  to  make  the  figures  comparable  to  those  in  the  first 


COg. 

Oxygen. 

Nitrogen. 

25-07 

13-60 

1-00 

40-83 

9-93 

0-77 

17-69 

14-61 

1-00 
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line.     The  cats  used  were  killed  either  by  a  blow  on  the  head  or  were 
anaesthetised  with  urethane : 

Total  gas. 

Arterial  blood    39-68 

Venous  blood 51*53 

Arterial  blood 33-29 

W.  D.  H. 

Cryoscopy  of  Blood.  W.  R.  G.  Atkins  {Bio.-Chem.  J.,  1910,  5, 
215 — 216). — A  few  observations  on  the. value  of  A  for  the  blood  of 
various  animals ;  some  amount  of  variation  is  noted,  and  in  some  cases 
this  may  have  been  pathological.  W.  D.  H. 

The  Inorganic  Constituents  of  the  Blood  in  Vertebrates 
and  Invertebrates  and  Its  Origin.  Archibald  B.  Macallum 
{Proc.  Roy.  Soc,  1910,  B,  82,  602—624.  Compare  Abstr.,  1904,  ii, 
495). — Analyses  of  the  ash  of  the  blood  in  various  animals  are 
given  and  compared  with  the  saline  contents  of  the  ocean  at  various 
geological  periods.  The  arguments  advanced  are  speculative,  but  the 
facts  so  far  as  at  present  collected  support  the  author's  previous 
conclusion  that  the  saline  composition  of  the  sea  determines  that  of 
the  blood  of  marine  organisms,  and  that  the  inorganic  composition  of 
vertebrate  blood-plasma  is  an  heirloom  of  life  in  the  primeval  ocean. 
The  date  of  the  origin  of  the  vertebrate  kidney  is  placed  between  the 
second  eighth  and  the  second  sixth  of  the  whole  geological  period. 

W.  D.  H. 

Haemolysis.  Is  there  a  Cocaine  Haemolysis  ?  Georq 
Fischer  {Pfliigers  Archiv,  1910,  134,  45 — 58). — Cocaine  solutions 
have  no  specific  hsemolytic  power,  but  such  haemolysis  as  occurs  is 
due  to  dissociation  and  liberation  of  hydrogen  ions,  or  to  decomposition 
of  the  cocaine  molecule  and  liberation  of  hydrogen  ions  and  alcohol. 

W.  D.  H. 

Origin  and  Destiny  of  Cholesterol  in  the  Animal  Organism, 
VII.  The  Quantity  of  Cholesterol  and  Cholesterol  Esters  in 
the  Blood  of  Rabbits  Fed  on  Diets  containing  Varying 
Amounts  of  Cholesterol.  Mary  T.  Fraser  and  John  A.  Gardner 
{Proc.  Roy.  Soc,  1910,  R,  82,  559— 568).— When  cholesterol  is  given 
with  the  food,  some  is  absorbed,  and  the  free  cholesterol  and  the 
cholesterol  esters  in  the  blood  are  increased.  If  phytosterol  is  given, 
this  substance  is  partly  absorbed,  and  the  free  cholesterol  of  the  blood 
risps.     Phytosterol  does  not  appear  in  the  blood  as  such. 

The  digitonin  method  for  estimating  cholesterol  is  very  accurate. 

W.  D.  H. 

Action  of  Acids  and  Alkalis  on  the  Artificial  Anti-serum  of 
the  Ox,  -which  is  Hsemolytic  to  Rabbits.  Giovanni  Moruzzi 
(Biochem.  Zeitsch.,  1910,27,498 — 515).— Hydrochloric  acid  completely 
inhibits  the  haemolysis  when  present  to  the  extent  of  0015iV^;  it  does 
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not  destroy  the  hsemolytic  power,  for  this  again  becomes  evident  on 
neutralisation.  There  is  no  destruction  either  of  the  amboceptor  or 
the  complement.  Dilution  with  normal  saline  solution  does  not  revive 
the  process.  Similar  experiments  with  sodium  hydroxide  show  many 
analogies  to  the  action  of  hydrochloric  acid.  There  is  no  increase  in 
viscosity  in  either  case.  W.  D.  H. 

The  Relationship  between  the  Antitrypsin  of  the  Blood  and 
that  of  the  Urine.  Goichi  Hirata  {Biodum.  Zeitsch.,  1910,  27, 
397 — 404). — In  artificial  nephritis  in  rabbits  there  is  a  great  ri.«!e  in 
the  anti-trypsin  of  the  urine  and  of  the  blood.  In  nephritis  produced 
by  uranium  salts,  the  rise  is  first  seen  in  the  urine  ;  in  that  produced 
by  chromic  acid,  first  in  the  blood  ;  in  spontaneous  albuminuria  and 
in  that  produced  by  mercuric  chloride,  the  rise  in  both  fluids  is 
simultaneous.  W.  D.  H. 

Inhibition  of  Precipitation  by  Precipitoids.  Wilhelm  Spat 
{Biochem.  Zeitsch.,  1910,  28,  7 — 15). — The  experiments  described  show 
that  the  inhibition  of  precipitation  produced  by  inactivated  immune 
serum  or  normal  serum  is  not  brought  about  by  a  union  between  the 
inactive  serum  (precipitoid)  and  extracts  of  bacteria  employed. 

W.  D.  H. 

Estimation  of  Adrenaline  in  Normal  Blood  and  after  its 
Injection  by  means  of  Physiological  Methods.  Paul 
Trexdelexbukg  (Arch.  exp.  Path.  Pharm.,  1910,  63,  161— 176).— The 
physiological  test  adopted  was  in  principle  that  of  Laewen  (ibid.,  1904, 
51,  415),  namely,  the  measurement  of  the  vaso-constrictor  effect  on  the 
frog's  hind  limbs  by  the  rate  of  outflow  when  perfused  with  the  sub- 
stance dissolved  in  Ringer's  solution.  The  quantity  of  adrenaline  in 
the  blood  stream  of  cats  after  an  injection  runs  parallel  to  its  pressor 
effect.  As  the  blood  pressure  falls,  the  amount  of  adrenaline  in  the 
circulation  sinks.  Adrenaline  thus  resembles  muscarine  in  its  rapid 
disappearance.  W.  D.  H. 

Specific  Adaptation  of  Digestive  Juices.  I.  Specificity  of 
Gastric  and  Pancreatic  Juice.  E.  S.  London  and  W.  N.  Lokin. 
II.  Specificity  of  Duodenal  Mixed  Juices.  E.  S.  London  and 
R.  S.  Kbvm.  III.  E.  S.  London  and  N.  Dobrowolskaja  {Zeitsch. 
physiol.  Chem.,  1910,68,  366—370,  371—373,  374—377).—!.  From 
experiments  on  fi^tulou8  dogs,  varying  kinds  of  food  placed  in  the 
intestine  lead  to  specific  variations  in  the  quantity  of  bile  and 
pancreatic  juice  secreted,  but  not  to  variations  in  the  amounts  of  the 
pancreatic  enzymes.  When  fat  is  introduced,  there  is  no  increase  (five 
cases  out  of  seven)  in  the  lipase  secreted  in  the  "  small  stomach." 

IL  The  same  is  true  for  the  mixture  of  juices  in  the  duodenum 
when  the  food  is  introduced  into  the  lower  jejunum  and  ileum. 

III.  There  is  similarly  no  adaptation  of  the  enzymes  of  the  intestinal 
juice.  Oleic  acid  and  amino-acids  are  specially  powerful  stimulants  in 
regard  to  the  amount  of  juice  secreted.  W.  D.  H. 
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The  Laws  of  Digestion  and  Absorption.  VI.  The  Distance 
Law  of  Solution  by  Duodenal  Juice.  E.  S.  London  and 
C.  ScHWARz.  VII.  The  Neutralisation  Laws  of  Digestive 
Juices.  E.  S.  London  and  O.  J.  Golmberg.  VIII.  The  Action  of 
Various  External  Factors  on  the  Secretion  of  Duodenal 
Juices.  IX.  Digestion  of  Carbohydrates.  E.  S.  London  and 
A.  P.  KoRCHOw  {Zeitsch.  physiol  Chem.,  1910,  68,  346 — 351, 
352—357,  358—362,  363—365.  Compare  this  vol.,  ii,  422).— VL  By 
experiments  on  dogs  with  fistulae,  it  was  found  that  the  effect  of  an 
acid  peptone  solution  in  calling  forth  the  secretion  of  the  pancreas 
and  liver  is  not  limited  to  the  duodenum,  but  extends  as  far  as  tho 
upper  ileum,  a  distance  of  about  2  metres  ;  this  action  in  stimulating 
secretion  diminishes  analwards  with  the  square  root  of  the  distance 
from  the  point  of  stimulation. 

VII.  The  quantity  of  pancreatic  juice  is  directly  proportional  to  the 
square  root  of  the  concentration  of  the  gastric  juice,  and  its  alkalinity 
inversely  proportional.  The  total  amount  of  alkali  in  the  duodenal 
juices  is  inversely  proportional  to  the  square  root  of  the  gastric  juice 
concentration. 

VIII.  Further  laws  are  laid  down  in  regard  to  the  duodenal  juices 
(bile,  pancreatic  juice,  intestinal  juice),  in  all  of  which  the  square  root 
figures  largely. 

IX.  Three  hours  after  a  meal  of  flesh  and  starch  in  a  dog,  the 
stomach  contents  contain  the  same  amount  of  starch,  although  the 
amount  given  varies  from  40  to  100  grams.  W.  D.  H. 

The  Chemistry  of  Digestion  and  Absorption  in  the  Animal 
Body.  XL.  The  Study  of  Gastric  Digestion  on  a  Mixed 
Protein  Diet.  E.  S.  London  and  C.  Schwarz  {Zeitsch.  physiol.  Chem,, 
1910,  68,  378—380.  Compare  this  vol.,  ii,  422).— Gastric  digestion  is 
specially  furthered  by  those  proteins  (such  as  meat  compared  with  egg- 
white)  which  stay  longest  in  the  stomach.  W.  D.  H. 

Digestion  of  Pat  in  the  Stomach  and  Small  Intestine,  and  the 
Effect  of  Lecithin  on  it.  Usuki  (Arch.  exp.  Path.  Pharm.,  1910, 
63,  270 — 293). — If  lecithin  or  egg-yolk  is  mixed  with  milk,  the  rate 
of  fat  digestion  is  increased,  and  the  contents  leave  the  stomach 
sooner.  The  addition  of  lecithin  lessens  the  amount  of  soaps  in  the 
intestine,  and  increases  it  (after  egg-yolk)  in  the  fseces  ;  this  is  explained 
by  absorption  processes  in  the  large  intestine.  The  splitting  of  lecithin 
in  the  stomach  occurs  more  quickly  than  that  of  neutral  fats. 
Lecithin  favours  the  saponification  and  digestion  of  neutral  fats.  In 
spite  of  its  small  percentage  of  lecithin,  fat  digestion  is  more  favoured 
by  egg-yolk  than  by  lecithin  itself  ;  this  is  probably  due  to  the  fineness 
of  the  emulsion  as  well  as  the  chemical  nature  of  the  fat  in  yolk.  No 
lecithin  was  found  in  the  intestine ;  it  must  therefore  be  split  up 
either  in  the  stomach  or  soon  after  its  entrance  into  the  duodenum. 
The  observations  were  made  on  dogs  and  children.  W.  D.  H. 

Phosphorus  Metabolism  in  the  Animal  Organism.  Felix 
RoaoziNSKi  {BuU.  Acad.  Sci.   Cracow,  1910,  B,  260— 312).— Sodium 


PHYSIOLOGICAL   CHEMISTRY.  ii.   973 

phosphate,  phytin,  and  lecithin,  added  to  the  diet  of  a  grown  dog, 
produce  no  marked  change  in  nitrogenous  metabolism.  Sodium 
phosphate  is  excreted  quantitatively  in  the  urine.  Lecithin  when 
given  is  not  found  in  the  faeces ;  its  phosphoric  acid  appears  quantita- 
tively as  inorganic  phosphate  in  the  urine ;  the  phosphorus  of  phytin 
appears  to  the  extent  of  30%  as  phosphoric  acid  in  the  urine;  the 
remainder  is  found  as  phytin  in  the  faeces.  In  opposition  to  the  work 
of  others,  phytin  in  man  causes  no  change  in  the  excretion  of  nitrogen 
or  phosphorus  ;  a  small  part  of  the  phosphorus  is  retained  ;  the 
remainder  appears  as  inorganic  phosphate  in  the  faeces.  In  contrast 
with  the  dog,  human  faeces  contain  abundant  lecithin  compounds.  No 
inositol  is  found  in  human  urine  after  feeding  on  phytin.  The  bacteria 
of  human  faeces  are  able  in  vitro  to  decompose  phytin  and  produce 
inorganic  phosphates  from  it.  W.  D.  H. 

Physiological  Protoplasmic  Metabolism  and  Purine  Forma- 
tion. F.  Mares  {PJiiiger's  Archiv,  1910, 134,  59— 102).— The  various 
theories  of  the  origin  of  purine  substances,  especially  uric  acid  (for 
instance,  the  muscular  theory,  the  leucocyte  theory,  etc.),  are  di-scussed 
at  length.  Purely  chemical  views  are  discountenanced,  for  the  source 
of  purine  is  to  be  sought  in  the  physiological  activity  of  the  living  cell. 
The  constancy  of  uric  acid  excretion  in  individuals  is  true  only  for 
fasting  periods,  and  considerable  stress  is  laid  on  the  importance  of  the 
work  of  the  digestive  organs  as  a  means  of  increasing  ui*ic  acid  forma- 
tion. The  nucleus  of  the  cell  is  the  main  part  concerned,  and  the 
same  is  true  for  other  active  cell  masses,  for  instance,  malignant 
growths.  The  importance  of  the  digestive  glands  is  shown  by  the  fact 
that  pilocarpin  raises  the  uric  acid  output.  W.  D.  H. 

The  Metabolism  of  Some  Purine  Compounds  in  the  Rabbit, 
Dog,  Pig,  and  Man.  Lafayette  B.  Mendel  and  John  F.  Lyman  {J. 
Biol.  Chern.,  191(»,  8,  115 — 144). — The  examination  of  tissue  extracts 
has  shown  that  in  different  animals  the  purine  enzymes  are  differently 
distributed  ;  the  pre^eut  experiments,  in  which  purines  were  given 
either  parenterally  (in  animals)  or  by  the  mouth  (in  man)  support  the 
view  that  the  metabolic  history  of  the  purines  varies  in  difft-rent 
animals.  The  difficulty  man  has  in  oxidising  uric  acid,  as  shown  by  its 
reappearance  in  the  urine  after  parentsral  administration,  fits  in  with 
the  examination  of  tissue  extracts,  in  which  no  uricolytic  enzyme  is 
found  in  human  tissues.  On  the  other  hand,  a  large  proportion  of  the 
uric  acid  introduced  into  the  rabbit  does  not  reappear  as  such.  After 
injection  of  adenine  in  dogs  and  rabbits,  there  is  a  relatively  large  output 
of  unaltered  adenine,  and  but  little  uric  acid  or  allantoin.  If  guanine 
is  given,  there  ia  a  larger  output  of  allantoin,  xanthine,  and  uric  acid. 
Guanase  is  more  widespread  in  rabbit  and  dog  tissues  than  adenase. 
In  the  pig,  uric  acid  is  not  the  chief  end-product  of  purine  metabolism. 
In  man,  the  protocols  given  emphasise  the  fact  tliat  all  the  ordinary 
purines  lead  to  an  increase  of  exogenous  uric  acid,  with  but  little 
if»fl'!"t!ce  on  the  elimination  of  purine  bases  in  the  urine. 

W.  D.  H. 
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Cleavage  of  Histidine  in  the  Organism  of  the  Dog.     Emil 

Abderhalden,  Hans  Einbeck,  and  Julius  Schmid  {Zdtach.  physioL 
Ghem.,  1910,  68,  395—399.  Compare  Ab.tr.,  1909,  ii,  906).— 
Intravenous  administration  of  histidine  in  a  dog  does  not  lead  to 
increase  in  the  excretion  of  allantoin  in  the  urine.  If  given  by 
the  mouth,  the  increase  of  allantoin  is  very  slight,  and  sometimes 
absent.  Very  little  of  the  histidine  given  (0*4  out  of  20  grams) 
is  recoverable  as  such  in  the  urine.  Nucleic  acid  raises  the  allanfoin 
excreted.  W.  D.  H. 

Influence  of  the  Removal  of  Fragments  of  the  Gastro- 
intestinal Tract  on  the  Character  of  Nitrogen  Metabolism. 
III.  The  Excision  of  the  Stomach.  A.  Carrel,  Gustave  M. 
Meyer,  and  Phcebus  A.  Levene  {Ame)'.  J.  Physiol,  1910,  26, 
369 — 380.  Compare  this  vol.,  ii,  323). — Two  dogs  were  operated 
on,  and  in  one  of  them  the  extirpation  of  the  stomach  was  quite 
complete.  Before  the  tenth  week  there  is  high  nitrogen  retention, 
probably  because  the  pancreatic  and  intestinal  secretions  are  interfered 
with,  but  after  this  date  no  nitrogen  retention  occurs.  Parenterally 
introduced  protein  was  completely  retained  in  the  organism. 

W.  D.  H. 

Imbibition  of  the  Intestinal  Mucous  Membrane  with 
Sodium  Chloride  and  Sulphate  Solutions  of  Difi'erent 
Concentrations.  G.  Quagliariello  {Biochem.  Zeitsch.,  1910,  27, 
516 — 529). — The  present  experiments  deal  with  sodium  sulphate; 
they  support  Loeper's  conclusions,  and  show  that  the  salt  has  an 
inhibitory  influence  on  imbibition,  but  this  is  regarded  as  a  secondary 
effect ;  the  opinion  is  held  that  it  is  the  ions  working  on  the  intestinal 
muscle  which  explains  the  purgative  action  of  the  salt.       W.  D.  H. 

The  Influence  of  Sugar  on  the  Permeability  of  the 
Intestinal  Membrane.  Ernst  Mayerhofer  and  Ernst  Stein 
{Biochem.  Zeitsch.,  1910,  27,  376— 384).— The  permeability  of  the 
intestinal  mucous  membrane  of  rabbits,  removed  after  death,  is 
increased  towards  normal  ammonium  chloride  solution  by  placing 
the  membrane  in  a  5%  solution  of  dextrose.  Supposing  the  same 
to  be  true  in  vivo,  cases  of  dyspepsia  due  to  excess  of  sugar  are 
explicable.  W.  D.  H. 

The  Fate  of  Sucrose  after  Parenteral  Introduction  in 
Animals.  Lafayette  B.  Mendel  and  Israel  S.  Kleiner  {Amer.  J. 
Physiol.,  1910,  26,  396 — 406). — When  sucrose  is  introduced  intra- 
peritoueally  or  subcutaneously  into  dogs  and  cats  in  doses  of 
1 — 2  grams  per  kilo,  of  body-weight,  about  65%  is  recovered  in 
the  urine,  and  a  reducing  lievorotatory  sub>tance  is  also  sometimes 
present.  The  excretion  begins  within  a  few  minutes,  and  is  usually 
completed  in  thirty-six  hours.  The  actual  figure,  however,  varies  with 
different  conditions  (fasting,  pregnancy,  etc.).  Sucrase  was  not  found 
in  the  blood;  nevertheless,  as  Abderhalden  and  Brahm  showed,  there 
is  a  possibility  of  sucrose  digestion  in  the  blood,  which  may  account 
for  the  disappearance  of  part  of  the  sugar.  W.  D.  H. 
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'  The  Value  of  Beer-extract  and  Beer  in  the  Human  and 
Animal  Organism.  AYilhelm  Voltz,  Rudolf  Forster,  and  August 
Baudrexel  {PJlugersArchiv,  1910,  134,  133— 258).— The  dry  residue 
of  beer  extract  elevates  the  absorption  of  non-nitrogenous  material, 
especially  fat.  Approximately  40°b  of  the  nitrogenous  substance  is 
absorbed.  Observations  both  on  men  and  dogs  are  given,  and 
deductions  as  to  its  nutritive  value  coincide  in  the  main  with  those  of 
Atwater  and  Benedict.  Observations  with  toxic  doses  are  also  given. 
The  general  trend  of  the  article  is  a  defence  of  the  use  of  alcohol 
in  moderation,  especially  in  the  form  of  beer,  W.  D.  H. 

Digestibility  of  Bleached  Flour.  Elbert  W.  Rockwood  {J. 
Biol.  Chem.,  1910,  8,  327 — 340). — Experiments  on  the  artificial 
digestion  of  unbleached  flour,  as  compared  with  specimens  of  the  same 
flour  bleached  with  nitrogen  peroxide,  show  no  loss  of  digestibility, 
and  in  some  cases  the  bleached  specimens  digested  more  rapidly  than 
the  unbleached.  W.  D.  H. 

The  Value  of  the  Cleavage  Products  of  Protein  in  the 
Animal  Organism.  XVI.  Emil  Abderhalden  and  Akikazu  Suwa 
(Zeiisch.  physiol.  Chem.,  1910,  68,  416 — 420.  Compare  this  vol.,  ii, 
877). — A  dog  was  fed  exclusively  on  the  cleavage  products  of  flesh 
without  adniixture  of  fat  or  carbohydrate.  The  preparation  used  was 
"  ereptone,"  made  from  meat  by  the  successive  action  of  gastric, 
pancreatic,  and  intestinal  juices.  Vomiting  and  diarrhoea  were  to 
some  extent  overcome  by  giving  the  food  carefully  in  small  doses 
through  a  gastric  fistula.  The  animal  gained  in  weight,  and  put 
on  flesh.  The  conclusions  drown  by  Yoit  and  Zi&terer  (this  vol., 
ii,  425)  from  somewhat  similar  experiments  are  criticised. 

W.  D.  H. 

The  Temperature-coeflBcient  of  Cytolysis  in  the  Unfertilised 
Egg  of  the  Sea-Urchin.  A.  R.  Moore  {Quart.  J.  exper.  rhyaioL,  1910, 
3,  257 — 260). — The  temperature-coeflicient  for  the  process  of  cytolysis 
ol  sea-urchin  eggs  in  sea-water  was  found  to  be  about  200  for  a 
difference  in  temperature  of  10°.  The  same  figure  was  calculated 
from  Gros's  data  for  hsemolysis.  W.  D.  H. 

Differentiation  of  Proteins  of  Closely  Related  Species  by 
the  Precipitin  Reaction.  D.  A.  Welsu  and  H.  G.  Cuapman  {J. 
Hygiene,  1910,  10,  177 — 184). — It  is  possible  to  distinguish  hetero- 
logous proteins  of  closely  related  species  by  precipitin  interactions 
arranged  with  regard  to  the  fact  that  in  the  conditions  of  experiment 
the  weight  of  precipitates  is  proportional  to  the  weight  of  the 
antiserum  employed.  This  is  illu-trated  by  experiments  with  the 
albumin  prepared  from  different  birds'  eggs.  The  experiments  support 
the  authors'  previously  expressed  view  that  the  anti-serum  is  the  main 
source  of  the  precipitate  iu  the  precipitin  reaction.  W.  D.  H. 

Chemico-Physical  Investigations  on  the  Crystalline  Lens. 
FiLiri'o  BoTTAZZi  and  Noe  Scalinci  {Alti  R.  Accad.  Lincei,  1910,  [v], 
19,  ii,   162 — 169.     Compare  this    vol.,  ii,    143). — The  authors  have 
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investigated  the  in6uence  of  various  chlorides  (those  of  sodium, 
potassium,  calcium,  and  magnesium)  and  of  various  sodium  salts 
(chloride,  nitrate,  acetate,  sulphate,  and  tartrate)  on  the  imbibition  of 
water  by  the  crystalline  lens.  Solutions  oi  the  following  concentrations 
were  employed  :  JY/o,  iV^/50,  iVyiOO,  A/ 150,  iy/200.  In  all  cases  the 
imbibition  was  less  than  that  which  occurs  when  the  lens  is  immersed 
in  pure  water,  and  the  decrease  was  greater  in  the  case  of  the  iVyS- 
solutions  than  with  the  weaker  ones.  As  regards  the  specific  actions 
of  the  different  ions  (for  the  elucidation  of  which  the  results  with  the 
strongest  solutions  are  the  most  trustworthy),  it  appears  that  the 
bivalent  cations  (magnesium  and  cahdum)  diminish  the  imbibition 
more  than  the  univalent  cations  (sodium  and  potassium),  although 
there  are  considerable  irregularities,  which  are  still  more  pronounced 
in  the  case  of  the  different  anions,  K,  Y.  S. 

Heart  Metabolism.  I.  Metabolic  Investigations  of  the 
Surviving  Warm-blooded  Heart.  Erwin  Kohde  {Zeitsch.  physiol. 
Chem.,  1910,  68,  181 — 235). — Previous  work  on  the  isolated 
mammalian  heart,  such  as  that  by  Locke  and  Rosenheim  on  its  capacity 
to  utilise  sugar,  or  of  Barcroft  and  Dixon  on  its  gaseous  metabolism,  is 
on  the  whole  confirmed  ;  the  special  feature  of  the  apparatus  here  used 
is  that  simultaneously  means  are  adopted  for  measuring  the  work  of 
the  heart.  The  metabolic  changes  run  parallel  to  the  amount  of  work 
done.  In  the  presence  of  sugar,  not  only  is  sugar  burnt,  but  often 
constituents  in  the  heart  itself  (reserve  material)  are  burnt  also,  and 
thus  leads  to  the  production  of  carbon  dioxide.  When  sugar  or 
other  nutritive  material  is  absent,  these  reserve  materials  are  alone 
utilisable ;  these  probably  originate  from  fat  and  protein,  and  the 
hypothesis  is  put  forward  that  the  heart  forms  a  sort  of  internal 
secretion  in  which  glycolysis  occurs.  W,  D.  H. 

The  Injury  to  the  Heart's  Activity  Produced  by 
Glyoxylic  Acid,  R.  H.  Kahn  and  Emil  Starkenstein  {PJiUgers 
Archiv,  1910,  133,  579— 597).— The  bulk  of  this  paper  has  but  little 
chemical  interest.  Cardiac  activity  was  studied  by  the  cardio-electro- 
gram,  and  the  caus-es  of  pulsus  alteinans  are  discussed.  In  glyoxylic 
acid  poisoning,  this  symptom  is  pronounced,  W,  D,  H. 

Union   Relationships  of  Heart   Muscle    and   Digitalis.     B. 

ScHLiOMENSUN  {AvcL  exj).  Path.  Pharm.,  1910,  63,  294 — 302). — From 
the  hearts  of  men  and  animals  a  group  of  substances  can  be  isolated, 
namely,  the  alcohol-soluble  phosphatides,  which  appear  to  have  a  special 
capacity  to  combine  with  the  active  material  in  digitalis.  The  corre- 
sponding fractions  from  the  skeletal  muscles  and  liver  do  not  possess 
this  property.  It  is  not  possible  at  present  to  .say  what  are  the  definite 
cheuiical  substance  or  substances  that  participate  in  this  specific 
reaction.  W.  D.  H. 

The  Formation  in  the  Animal  Body  of  Z-^- Hydroxy  butyric 
Acid  by  the  Reduction  of  Acetoacetic  Acid.  Henry  D.  Dakin 
{J.  Biol.  Ghem.,  1910,  8,  97— 104).— The  liver  contains  not  only  an 
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oxydase  ^vhich  converts  )3-hydroxybutyric  acid  into  acetoacetic  acid, 
but  also  a  reductase  which  produces  the  reverse  change.  The  view 
taken  of  ^-yS-hydroxybutyric  acid  acidosis  is  that  its  main  underlying 
cause  is  defective  catabolism  of  acetoacetic  acid.  The  conclusions  are 
supported  by  experiments.  The  question  is  discussed  whether  the 
phenomena  are  due  to  the  reversible  action  of  one  enzyme,  or  to  the 
antagonistic  action  of  two  enzymes.  The  latter  hypothesis  fits  in  best 
with  the  facts.  W.  D.  H. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 
XII.  A  New  Method  of  Formation  of  ^-Hydroxy butyric  Acid 
in  the  Animal  Body.  Ernst  Friedmann  and  C.  Maase  {Biocheni. 
Zeitsch., 1^10,27,  474—490.  Compare  this  vol., ii,  794,  795).— In  experi- 
ments on  perfusion  of  the  dog's  liver  with  ox-blood  a  fair  amount  of 
^-^-hydroxybutyric  acid  is  formed,  in  most  cases  without  the  addition  to 
the  perfusing  liquid  of  any  substance  which  yields  acetoacetic  acid.  If 
sodium  acetoacetate  is  added  to  the  perfusing  blood,  a  large  amount 
disappears,  and  from  42  to  62%  of  this  is  accounted  for  by  the 
^/3-hydroxybutyric  acid  formed.  If  sodium  butyrate,  or  especially  iso- 
valerate,  is  added,  there  is  a  large  formation  of  both  acetoacetic  and 
/3-hydroxybutyric  acids.  Similar  results  were  obtained  in  experiments 
with  pounded  liver  substance.  The  agent  which  converts  acetoacetic 
acid  into  /-^-hydroxybutyric  acid  is  termed  k^to-reductase. 

W.  D.  H. 

The  Decomposition  of  Acetoacetic  Acid  by  Enzymes  of  the 
Liver.  II.  Alfred  J.  Wakemax  and  He.vry  D.  Dakin  (/.  Biol. 
Cliem.,  1910,  8,  105 — 108). — Further  facts  are  given  in  relation  to  the 
liver  reductase ;  the  primary  product  of  its  action  on  acetoacetic  acid 
is  not  acetic  acid,  but  ^yS-hydroxybutyric  acid.  W.  D.  H. 

Uric  Acid  Metabolism  in  Dogs.  H.  Ackroyd  (Bio.-Chem.  J., 
1910,  5,  217 — 224). — The  liver  of  dogs  when  perfused  with  normal 
saline  solution  produces  a  small  quantity  of  allantoin.  When  sodium 
urate  is  added  to  the  perfusion  fluid,  a  part  of  it  is  destroyed  ;  part 
only  of  this  is  recovered  as  allantoin;  no  urea  could  be  isolated.  The 
dog's  liver  has  not  the  power  to  destroy  allantoin.  W.  D.  H. 

The  Formation  of  Uramido-acids  in  the  Organism.  I. 
Fritz  Lippich  {Zeitach.  physioL  Chem.,  1910,  68,  277— 292).— The 
formation  of  uramido-acids  in  the  body  is  important  from  the  stand- 
point of  urea  formation,  and  former  work  on  the  question  is  quoted  at 
length.  The  present  experiments  on  the  action  of  the  dog's  liver  in 
the  formation  of  such  acids  gave  negative  results.  W.  D.  H. 

Liver  Pigments  of  Invertebrates.  Raffaele  Paladino  {Biochem, 
Zeitach.,  1910,  28,  56—59). — From  the  liver  of  invertebrates  (molluscs 
being  mainly  used),  two  pigments  were  obtained,  one  soluble  in  water, 
the  other  in  chloroform  or  alcohol.  The  former  is  rich  in  iron,  and 
gives  a  continuous  spectrum,  the  latter  poor  in,  or  free  from,  iron  gives 
absorption  bands.  The  same  pigments  are  stated  to  be  also  obtainable 
from  the  vertebrate  liver,  W.  D.  H, 
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Study  of  Autolysis  by  Physico-chemical  Methods.  II.  Robert 
L.  Benson  and  H.  Gideon  Wells  {J.  Biol  Chem.,  1910,  8,  61—67. 
Compare  ibid.,  1907,  3,  35). — Autolysis  is  usually  measured  by  the 
change  in  the  amount  of  nitrogen  contained  in  forms  coagulable  and 
not  coagulable  by  heat,  but  it  is  shown  by  experiments  with  dog's 
liver,  blood-serum,  and  blood  that  autolysis  can  be  followed  much 
more  satisfactorily  by  freezing-point  determinations  supplemented  by 
electrical  conductivity  measurements.  Toluene  was  found  to  be  the 
most  satisfactory  antiseptic  in  these  experiments. 

In  agreement  with  Baer  and  Loeb  (Abstr.,  1905,  ii,  734),  the  authors 
find  that  the  inhibiting  effect  of  serum  on  autolysis  (the  effect  of 
dog  serum  on  the  autolysis  of  dog  liver  was  observed)  is  scarcely 
affected  by  heating  the  serum  at  85°  or  95°  for  thirty  minutes.  In 
other  cases,  the  inhibiting  effect  of  serum  appears  to  be  diminished  by 
heating,  but  there  seems  to  be  some  discrepancy  in  the  results  obtained 
when  the  autolytic  changes  are  measured  by  physical  or  chemical 
means,  and  when  they  are  measured  by  the  histological  changes  taking 
place  in  the  cells.  G.  S. 

The  Occurrence  of  Free  Guanosine  in  the  Pancreas.  Phcebus 
A.  Levene  and  Walter  A.  Jacobs  {Biochem.  Zeitsch.,  1910,  28, 
127 — 130). — The  separation  of  guanylic  acid  from  the  pancreas  was 
found  to  be  difficult,  owing  to  the  presence  of  guanosine,  which  is 
regarded  as  being  in  the  free  state.  In  fact  it  is  sometimes  more 
abundant  than  the  acid.  W.  D.  H. 

Ethyl  Acetate  Extracts  of  Organs  and  their  Behaviour  in 
Autolysis.  IV.  and  V.  Kenro  Kondo  (Biochem.  Zeitsch.,  1910,  27, 
427—435,  436—441.  Compare  this  vol.,  ii,  791).— The  present 
experiments  with  kidney,  spleen,  and  blood  were  carried  out  in  the 
same  way  as  in  pi-evious  work  on  the  liver.  The  results  with  kidney 
and  spleen  (to  some  extent)  were  very  similar,  and  there  appears  to  be 
present  in  these  organs  substances  other  than  cholesterol  containing 
hydroxy!  groups,  the  quantity  of  which  increases  in  the  warm.  In 
the  case  of  the  blood,  there  was  no  evidence  of  any  enzyme  either  in 
the  corpuscles  or  plasma  capable  of  splitting  cholesterol  esters.  The 
acetyl  number  remains  unchanged  after  autolysis.  This  is  not  due 
to  the  presence  of  an  inhibiting  agent,  for  the  increase  occurs  when 
liver  extract  is  added.  W.  D.  H. 

Formation  of  Oxalic  Acid  in  the  Organism.  Hermann 
Jastrowitz  {Biochem.  Zeitsch.,  1910,  28,  34 — 47). — Oxalic  acid  can 
arise  from  uric  acid,  aminodicarboxylic  acids,  and  carbohydrates.  In 
intermediate  metabolism,  it  is  formed  especially  in  the  spleen,  and 
probably  also  in  the  liver  and  muscles  (in  dogs).  In  anomalies  of 
nuclein  metabolism  (gout,  leucaemia),  increased  oxalic  acid  formation 
occurs  very  seldom,  but  it  may  occur  in  diabetes.  W.  D.  H. 

Metabolic  Disturbances  after  the  Extirpation  of  both  Supra- 
renal Glands.  Oswald  Schwarz  {I'/luger's  Archiv,  1910,  134, 
259 — 288). — Tlie  animals  used  were  rats  ;  when  both  the  suprareuals 
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Are  removed,  the  hepatic  glycogen  is  much  reduced  ordisappeara  entirely ; 
this  is  regarded,  not  as  due  to  general  marasmus,  but  as  a  specific  efEect 
of  the  operation  ;  when  then  fed  on  bread,  glycosuria  is  produced ; 
with  feeding  on  pure  dextrose,  the  glycogen  returns  in  some  measure  to 
the  liver.  The  administration  of  laevuiose  leads  neither  to  glycogen 
formation  nor  to  Isevulosuria ;  it  is  apparently  completely  utilised  in 
the  body ;  feeding  on  sucrose  leads  to  glycogen  formation  in  virtue  of 
its  dextrose  component ;  after  feeding  on  starch,  alanine,  or  aspartic 
acid,  the  liver  is  free  from  glycogen.  Phloridzin  is  highly  toxic  to 
these  animals ;  it  produces  glycosuria ;  they  are  also  sensitive  to 
adrenaline  injections.  A  sugar  mobilising  function  is  assigned  to 
adrenaline.  W.  D.  H. 

Toxic  Action  of  Compounds  on  Isolated  Muscle  Regarded  as  a 
Chemical  Change.  Victor  H.  Yel^y  {Quart.  J.  Exper.  Physiol.,  1910, 
3,  233 — 240). — From  the  experiments  previously  recorded  by  the 
author  (mainly  in  conjunction  with  "Waller,  this  vol.,  ii,  55,  228,  331, 
524),  the  conclusion  is  drawn  that  living  muscular  tissue  behaves  as  if 
it  contained,  not  only  proteins  as  such,  but  even  their  products  of 
decomposition  or  hydrolysis,  or,  in  other  words,  the  living  muscle 
behaves  like  a  lifeless  chemical  reagent ;  the  results  obtained  are  not 
greatly  inferior  in  accuracy  to  those  obtained  in  reactions  between 
highly  refined  chemical  compounds  under  rigid  physical  conditions. 

W.  D.  H. 

The  Quantitative  Relations  of  Diastase  in  Diflferent  Organs 
of  Different  Animals.  Goichi  Hiuata  {Biochem.  Zeitsch.,  1910,  27, 
385 — 396). — In  estimating  the  diastase,  Wohlgemuth's  method  and 
notation  are  employed.  The  pancreas,  spleen,  liver,  blood,  kidney,  and 
other  organs  of  various  mammals,  birds,  fishes,  and  amphibians  were 
investigated.  The  pancreas  in  all  cases  contains  most  diastase  ;  the 
blood  and  liver  generally  come  next ;  in  rats  on  a  starch  diet,  the 
diastase  value  of  the  pancreas  rises  from  300  to  400-fold.     W.  D.  H. 

Presence  of  Glycuronic  Derivatives  in  Beef  Bouillon.  Leon 
Ghimbert  and  E.  Turpaud  {J.  Phann.  Chim.,  1910,  [vii],  2,  289— 292). 
• — The  presence  of  reducing  substances  in  aqueous  extracts  of  beef  has 
long  been  known,  and  the  action  has  been  variously  ascribed  to  dextrose, 
maltose,  t«omaltose,  pentoses,  or  glycuronic  acid. 

The  author  finds  that  bouillon,  defaecated  by  mercuric  nitrate 
solution,  or  boiled  with  hydrochloric  acid,  yields  with  phenylhydrazine 
a  mixture  of  phenylglucosazone  and  phenylglycurosaz.me  (Grimbert 
and  Dernier,  this  vol.,  ii,  163).  Glycuronic  derivatives  can  also  be 
detected  by  ToUens'  re-igent  in  bouillon  defaecated  by  mercuric  acetate, 
and  from  which  the  dextrose  has  been  eliminated  by  the  action  of 
Bacterium  coli.  T.  A.  H. 

Manganese  of  the  Tissues  of  Lower  Animals.  Harold  C. 
Bradley  {J.  Bwl.  Chein.,  1910,  8.  237—250.  Compaie  Al.str.,  1907, 
u,  567). — Analyses  of  the  amount  of  manganehe  in  the  different  pans 
of  various  mussels  are  given.  It  is  not  regarded  as  merely  adven- 
titious; it  is  cotiS'.autly  present,  and  in  spite  of  the   small  amount 
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present  in  the  muscular  tissue  (which  has  a  low  ordet  of  activity  in 
these  animals),  probably  plays  a  role  in  respiration.  In  lakes  poor  in 
manganese  (and  poor  also  in  the  Crenothrix  and  diatoms  which  contain 
large  amounts  of  manganese  and  form  the  food  of  the  mussels),  mussels 
cannot  live.  W.  D.  H. 

Alcohol-Oxydase  in  Animal  Tissues.  Fb.  Battelli  and  (Mile.) 
liiNA  Stern  {Biochem.  Zeitsch.,  1910,  28,  145 — 168). — Alcohol-oxydase 
(alcoholase)  is  an  enzyme  which  acts  chiefly  on  ethyl  alcohol, and  converts 
it  into  acetic  acid  by  absorption  of  molecular  oxygen ;  aldehyde  is  an  inter- 
mediate product  ;  it  also  oxidises  aldehyde  directly.  The  enzyme  does 
not  decrease  in  amount  in  the  tissues  one  or  two  days  after  death. 
It  is  most  abundant  in  the  liver,  especially  of  the  horse ;  the  amount 
in  human  liver  is  relatively  small ;  the  kidneys  also  contain  it,  but  the 
amouDt  in  other  organs  is  very  small.  It  acts  neither  in  acid  nor 
in  strongly  alkaline  media ;  it  acts  best  in  faintly  alkaline  media. 
Addition  of  spleen  to  the  liver  increases  the  effect.  Hydrogen  peroxide 
has  no  effect.  W.  D.  H. 

Further  Investigations  on  the  Use  of  Silk  Peptone  for  the 
Detection  of  Peptolytic  Enzymes.  Emil  Abderhalden  and  Eugen 
Steineck  {Zeitsch.  physiol.  Chem.,  1910,  68,  312 — 316). — Details  are 
given  in  regard  to  the  best  methods  for  obtaining  silk  peptone. 
Slices  of  organs  (for  instance,  kidneys)  placed  in  the  peptone  solution 
become,  if  a  peptolytic  enzyme  is  present,  covered  with  tyrosine  crystals. 
Whether  healthy  and  pathological  organs  vary  in  this  direction  is  to 
be  further  investigated.  In  the  developing  chick,  peptolytic  enzymes 
appear  in  the  tissues  at  seventh  to  eighth  day  of  incubation  ;  in  the 
pig  embryo,  in  nearly  all  the  tissues  after  the  thirty-seventh  day  of 
development.  W.  D.  H. 

Enzymatic  Acceleration  of  Cannizzaro's  Aldehyde  Trans- 
formation by  Tissue  Extracts.  I.  Jakob  Parnas  {Biochem. 
Zeitsch.,  1910,  28,  274 — 294). — Animal  tissues  usually  contain  both 
fatty  acid  and  the  corresponding  alcohol,  and  it  is  suggested  that 
these  are  both  derived  from  aldehyde  by  the  Cannizzaro  transforma- 
tion. The  liver,  but  not  the  lungs,  contains  a  soluble  ferment  which 
accelerates  this  transformation,  so  that  it  takes  place  with  aldehydes 
which  otherwise  tend  to  undergo  aldol  condensation.  Quantitative 
production  of  the  corresponding  acid  and  alcohol  was  obtained  from 
n-  and  tsovaleraldehydes,  zsobutaldehyde,  and  propaldehyde,  dlso 
from  heptaldehyde  after  three  hours'  action  of  pig  or  ox  liver.  Benz- 
aldehyde  yielded  a  small  quantity  of  alcohol ;  salicylaldehyde  was  not 
attacked.     The  name  aldehydemutase  is  proposed  for  the  enzyme. 

E.  F.  A. 

Enterolipase.  B.  C,  P.  Jansen  {Zeitsch.  physiol.  Chem.,  1910,  68, 
400 — 415). — As  Lombroso  showed,  a  mixture  of  bile  and  oleic  acid 
stimulates  the  secretion  in  the  intestine  of  a  juice  rich  in  lipase. 
Oleic  acid  alone  has  no  such  effect.  Bile  alone  has  not  so  great  an 
effect  as  the  mixture.     These  experiments  were  made  with  intestinal 


PHYSIOLOGICAL   CHEMISTRY.  ii.   981 

loops.  In  vitro,  the  addition  of  bile  increases  the  lipolytic  action  of 
the  juice.  Soap  solution  causes  the  secretion  of  a  feebly  lipolytic  juice  ; 
in  vitro,  soap  inhibits  lipolytic  action,  but  a  small  addition  of  alkali 
increases  it.  The  addition  of  bile  acids  to  bile  increases  its  power  of 
stimulating  the  secretion  of  lipase,  and  the  effect  of  the  mixture 
of  bile  and  oleic  acid  is  probably  due  to  the  bile  acids.  The  group 
in  the  bile  acid  molecule  to  which  this  is  due  is  to  be  the  subject 
of  renewed  investigation.  W.  D.  H. 

Occurrence  of  Serine  in  Human  Perspiration.  Gustav 
Embdex  and  Hermann  Tachau  (Biochem.  Zeitsch.,  1910,  28,  2.30—236). 
— Hitherto  only  two  nitrogenous  substances,  carbamide  and  ammonia, 
have  been  isolated  from  perspiration.  From  fresh  perspiration,  fairly 
large  quantities  of  serine  are  now  isolated  by  means  of  /3-naphthalene- 
sulphonie  acid.  This  method  is  advantageous  in  separating  serine 
from  the  mixtuie  of  protein  decomposition  products  obtained  by  acid 
hydrblysis.  .  E.  F.  A. 

The  Production  of  Glycosuria  in  Relation  to  the  Activity 
of  the  Pancreas.  Ivor  L.  Tuckett  {J.  Physiol.,  1910,  41,  88— U4). 
— Glycosuria  due  to  anaesthesia  and  operation  is  probably  not 
influenced  by  the  pancreatic  factor ;  neither  is  there  evidence  that  the 
carbohydrate  in  the  diet  stimulates  the  pancreas  to  an  increase  in  its 
internal  secretion.  Glycosuria  folio  wing  fistula  or  ligature  of  the  thoracic 
duct  is  probably  due  to  the  anaesthetic  employed  and  to  disturbance  of 
nerves,  but  as  the  internal  secretion  of  the  pancreas  finds  its  way 
into  the  circulation  by  this  duct,  that  may  possibly  be  a  subsidiary 
factor.  The  glycosuria  associated  with  morphine  and  ether  narcosis 
is  the  result  of  the  rapid  production  of  sugar  from  hepatic  glycogen, 
other  carbohydrates  in  the  body,  and  also  from  fat.  The  sugar  in  the 
blood  of  cats  exhibiting  experimental  glycosuria  has  a  reducing  power 
equal  to  that  of  dextrose.  W.  D.  H. 

Nature  of  Bence-Jones  Protein.  Owen  T.  "Williams  {Bio.-Chem. 
J.,  1910,  5,  225 — 229). — The  protein  was  obtained  in  the  urine  of 
a  case  of  myeloma  ;  it  is  shown  that  it  varies  in  composition  from 
time  to  time  even  in  the  same  case,  and  probably  the  true  explanation 
lies  in  the  fact  than  in  the  di.>-integration  of  bones  and  tendons, 
chondro-mucins  are  liberated,  which  are  more  or  less  broken  up, 
and  thus  excreted  differently  according  to  the  stage  of  the  disease. 
The  protein  in  the  present  case  gave  the  typical  reactions  of  the 
Bence-Jones  protein.  It  resembles  mucoid  in  that  it  contains  a  carbo- 
hydrate radicle  and  a  high  percentage  of  sulphur.  The 'latter, 
however,  varies,  and  when  it  sinks  the  amount  of  ethereal  sulphate  in 
the  urine  rises.  W.  D.  H. 

Diastase  in  the  Blood  and  Urine  of  Rabbits.  Goichi  Hirata 
{Biocftem.  Zeitsch.,  1910,  28,  23— 28).— In  experimental  nephritis  in 
rabbits,  the  diastase  in  the  urine  sinks  ;  this  is  regarded  as  due  to 
lessened  functional  activity  of  the  kidney  cells,  and  the  decrease  is 
greatest  in  caaes  where  the  injury  is  greatest.     The  rise  of  diastase  in 
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the   blood  which  accompanies   this   is   regarded   as  due  to   defective 
elimination  by  the  kidneys,  W.  D.  H. 

Metabolism  in  Addison's  Disease.  H.  Beuttenmuller  and 
Felicitas  Stoltzenberg  {Biochem  Zaitsch.,  1910,  28,  138 — 144). — 
In  the  case  of  Addison's  disease  investigated  there  was  no  important 
departure  from  the  normal  in  nitrogen  metabolism ;  on  an  abundant 
diet,  the  patient  retained  nitrogen  ;  the  administration  of  adrenal 
tablets  had  no  effect.  W.  D.  H. 

The  Excretion  of  Creatine  in  Diabetes.  R.  A,  Krause  (Quart. 
J.  Exper.  Physiol.,  1910,  3,  289 — 296). — A  full  account  of  experi- 
ments already  published  as  a  preliminary  communication  (see  Krause 
and  Cramer,  this  vol.,  ii,  793).  W.  D.  H. 

Prophylaxis  in  Malaria.  Action  of  Small  Continuous  Doses 
of  Quinine  on  the  Development  of  the  Animal  Organism  and 
its  Application  in  Infectious  Disease.  Albert  Gkazianc  [Arch. 
Hygiene,  1910,  73,  39 — 80). — Injection  of  quinine  hydrochloride  for 
one  hundred  days  in  doses  of  0*005  gram  per  kilo,  of  body-weight 
in  young  rabbits  and  guinea-pigs  delays  growth,  and  in  adult 
animals  lessens  their  weight.  There  is  no  change  in  the  corpuscles 
or  haemoglobin  of  the  blood ;  the  bactericidal  power  of  the  lungs  or  of 
the  serum  is  unaltered ;  so  also  are  the  opsonic  index  and  the 
agglutinating  action  of  the  blood  in  reference  to  typhoid  bacilli  ;  in 
fact,  in  most  cases  the  immunising  power  of  the  blood  is  diminished. 
The  animals  which  had  received  quinine  are  much  less  resistant  towards 
infection  (typhoid,  anthrax,  cholera,  pneumonia)  than  the  control 
animals.  Observations  on  the  blood  of  man  show  the  same  results, 
and  the  conclusion  is  drawn  that  the  same  loss  of  resistance  occurs  in 
man  also.  W.  D,  H. 

Atoxyl.  IV.  Ferdinand  Blumenthal  (Biochem.  Zeitsch.,  1910, 
28,  91—96.  Compare  Abstr.,  1909,  ii,  255).— The  use  of  atoxyl 
preparations  and  of  its  various  iodine  and  bromine  derivatives  in 
syphilis  is  suggested.  The  present  experiments  are  mainly  on  animals 
to  discover  the  relative  toxicity  of  these  compounds ;  the  silver  salts 
are  less  poisonous  than  those  of  mercury.  W.  D.  H. 

Absorption  of  Hydrogen  Chloride  by  Animals.  Karl  B. 
Lehmann  and  Arthur  Bukok  {Arch.  Hygiene,  1910,  72,  343 — 357). — 
In  tracheotomised  rabbits,  the  amount  of  hydrogen  chloride  absorbed 
in  the  first  hour  varied  between  58  and  80%  of  the  amount  inspired  ; 
higher  figures  were  obtained  when  the  gas  was  given  through  the  nof?e. 
The  absorption  increases  with  the  depth  of  respiration.  In  the  second 
hour  there  was  no  marked  falling  off  in  the  rate  of  absorption  ;  experi- 
ments lasting  more  than  two  hours  were  not  made.  W.  D.  H. 

Absorption  of  Chloroform,  Carbon  Tetrachloride,  and 
Tetrachloroethane  in  Animals  and  Man.  Karl  B.  Leiimann 
and    Hasegawa   {Arch.  Hygiene,  1910,  72,   327-^342).— The  experi- 
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ments  on  two  men  were  carried  out  bj  estimating  the  chloroform  in 
theiospired  and  expired  air,  the  difference  giving  the  amount  absorbed. 
In  periods  of  five  to  ten  minutes  from  53  to  73%  of  the  chloroform 
given  was  absorbed.  In  experiments  for  longer  periods,  the  amount 
absorbed  was  greatest  in  the  first  five  minute?,  and  then  gradually 
declined.  In  rabbits  the  same  falling  off  was  noticed,  but  the  total 
absorption  was  less  than  in  man.  Administration  was  either  made  by 
the  nose  or  by  the  tracheal  tube,  but  the  method  made  no  difference. 
Similar  figures  (in  rabbits)  were  obtained  with  carbon  tetrachloride 
and  tetrachloroethane.  W.  D.  H. 

Influence  of  Gases  on  the  Organism.  XV.  Hydrogen 
Arsenide.  L.  0.  Dubitzki  {Arch.  Hygiene,  1910,  73,  1—38). — This 
gas  was  estimated  in  the  air  volumetricaliy  either  by  calcium  chloride, 
s.ilver  nitrate,  or  potassium  iodate.  In  cats,  0*005%  is  fatal  in  sixty  to 
ninety  minutes,  0*004%  in  three  hours.  A  prominent  symptom  is 
haemolysis  leading  to  hsemoglobinuria.  The  absolute  fatal  dose  varies 
from  8-7  to  13-7  milligrams.  W.  D.  H. 

Action  of  Radium  Emanations  on  the  Development  of 
Animal  Eggs.  II.  Oscar  Heetwig  (Sitzungsber.  K.  Akad.  Wiss., 
Berlin,  1910,  39,  751 — 771). — Experiments  on  various  eggs  confirm 
the  author's  previous  conclusions.  The  main  interest  of  the  paper 
relates  to  the  action  of  the  radium  emanations  on  the  sperm  of  the 
frog.  After  exposures  varying  from  five  minutes  to  twelve  hours,  the 
spermatozoa  becomes  more  or  less  altered,  but  the  nucleus  is  the  most 
affected.  These  spermatozoa  are  still  capable  of  fertilising  the  eggs, 
although  development  is  slow  in  cases  of  long  exposure  and  abnormal 
embryos  are  formed.  This  is  regarded  as  an  additional  proof  that  the 
nuclear  substance  is  the  most  important  part  of  the  male  cell  in 
fertilisation.  W.  D.  H. 

Action  of  Radium  Bromide  on  the  Skin  of  the  Rabbit's  Bar. 
J.  0.  Wakelin  Babratt  {Quart.  J.  exper.  Physiol,  1910,  3,  261—270). 
— A  disk  of  radium  bromide  placed  on  the  ear  of  the  rabbit  pro- 
duced a  ring  of  pigmentation  corresponding  with  the  edge  of  the 
disk.  Within  the  ring  more  or  less  depigmentation  occurred.  The 
deposit  of  pigment  took  place  chiefly  in  the  epidermis.  In  albino 
rabbits  and  with  human  skin  no  such  effects  were  observed. 

W.  D.  H. 

The  Pharmacological  Action  of  Uranium.  D.  E.  Jackson 
{Amer.  J.  Physiol.,  1910,  26,  381 — 395). — The  action  of  uranium  is 
generally  believed  to  resemble  that  of  cyanides,  but  there  are  many 
points  of  difference.  Intravenously  administered  as  the  sodium 
uranium  tartrate  there  is  no  increase  in  the  flow  of  Ijmph  from  the 
thoracic  duct  even  in  lethal  dope.«.  The  rise  of  arterial  pressure  is 
niuch  more  pronounced  than  that  produced  by  cyanide*,  and  the 
stioiulating  action  on  respiration  is  less  marked.  Blood  coagulation 
is  prevented,  probably  by  union  of  the  metal  with  one  or  more  of 
the  protein  factors  in  the  process.  Further,  there  is  no  change  in  the 
bteiuoglobin.  Cyanides  hinder  the  guaiacum  reaction  with  extract  of 
potato  peelings  ;  uranium  does  not.  W.  D.  II. 
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Behaviour  of  lodoso-,  lodoxy-,  and  lodonium  Compounds 
in  the  Animal  Organism.  II.  Behaviour  of  lodoxybenzene. 
RiccARDO  LuzzATTO  and  G.  Satta  {Arch.  Farm,  sper.  ScL,  1910,  9, 
241 — 253.  Compare  this  vol,,  ii,  433). — Even  in  quantities  five  times 
greater  than  the  toxic  dose  of  iodosobenzene,  iodoxybenzene  does  not 
cause  death  in  dogs,  rabbits  or  frogs.  The  effects  it  produces  are 
similar  in  kind  to  those  of  the  former  substance,  but  its  action  is 
much  weaker  and  slower.  It  is  converted  in  the  organism  into  iodo- 
benzene,  for  iodophenyltnercapturic  acid  can  be  isolated  from  the 
urine,  and  its  lower  toxicity  is  probably  due  to  the  fact  that  this 
reduction  occurs  more  easily  than  in  the  case  of  iodosobenzene. 
lodoxybenzene  does  not  exhibit  any  curare-like  action  on  froys. 

R.  V.  S. 

The  Behaviour  of  yS-/)-Hydroxyphenyl-a-lactic  Acid  and 
/?-Hydroxyphenylpyruvic  Acid  in  the  Surviving  Liver.  Ernst 
ScHMiTz  (Biochem.  Zeitsch.,  1910,28, 117 — 120). — Neubauer  and  Falta 
have  shown  that  tho.'-e  aromatic  substances  the  ring  of  which  is  easily 
burnt  in  the  body  are  excreted  in  alcaptonuria  as  homogentisic  acid, 
whereas  those  which  are  not,  or  only  with  difficulty,  broken  up  have  no 
such  influence  on  the  excretion  of  homogentisic  acid.  Embden,  Salomon, 
and  Schmidt  have  shown  that  the  former  group  leads  in  the  isolated 
liver  to  formation  of  acetoacetic  acid,  whereas  the  latter  does  not.  In 
the  present  experiments  on  liver  perfusion  this  is  confirmed  ; 
yS-p-hydroxyphenyl-a-lactic  acid  does  not  yield  homogentisic  acid,  and 
leads  to  a  negligible  formation  of  acetone  substances  in  the  liver  ; 
j9-hydroxyphenylpyruvic  acid  leads  to  homogentisic  acid  formation  in 
alcaptonurics  and  to  an  abundant  formation  of  acetone  substances  in 
the  surviving  liver.  W.  D.  H. 

Chemical  and  Physiological  Properties  of  Triphenylstibine 
Sulphide.  Behaviour  of  this  Substance  in  the  Animal  Body. 
LuDWiG  Kaufmann  (Biochem.  Zeitsch.,  1910,  28,  67—86,  86—90. 
Compare  Abstr.,  1908,  i,  1031). — Triphenylstibine  sulphide  has  the 
power  to  produce  the  evolution  of  oxygen  from  hydrogen  peroxide  and 
other  peroxides ;  the  sulphur  is  split  off  and  oxidised  to  sulphuric  acid, 
whilst  the  residue  is  oxidised  to  antimony  oxide  or  hydroxide  and 
precipitated  as  sulphate  by  the  sulphuric  acid.  The  reaction  runs 
quantitatively  at  a  temperature  of  36 — 37°.  The  sulphite  is  one 
hundred  times  more  active  than  ordinary  sulphur. 

The  therapeutic  use  of  the  sulphide  in  cases  (for  instance,  of  skin 
disease)  where  sulphur  is  usually  employed  appears  from  a  few 
preliminary  observations  and  experiments  to  be  justifiable. 

W.  D.  H. 

Chemical  Structure  and  Sympathomimetic  Action  of 
Amines.  George  Bargee  and  Henry  H.  Dale  {J.  Physiol.,  1910, 
41,  19 — 59). — The  action  of  adrenaline  on  the  sympathetic  is  termed 
syuipatliomimetic,  and  is  also  shown  by  a  large  series  of  amines,  the 
sintplest  being  primary  fatty  amines.  The  action  increases  with 
approximation  to  adrenaline  structure.     The  amines  active  in  this  way 
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are  primary  or  secondary  ;  the  quaternary  amines  corresponding  with 
the  aromatic  members  of  the  series  have  an  action  like  that  of  nicotine. 
The  optimum  carbon  skeleton  for  sympathomimetic  activity  consists  of 
a  benzene  ring  with  a  side-chain  of  two  carbon  atoms,  the  terminal  one 
bearing  the  amino-group.  Another  optimum  condition  is  the  presence 
of  two  phenolic  hydroxyls  in  the  3  :  4  position  relative  to  the  side- 
chain  ;  when  these  are  present,  an  alcoholic  hydroxyl  still  further 
intensifies  the  activity.  A  phenolic  hydroxyl  in  the  1  position  does 
not  increase  the  activity.  Catechol  has  no  such  activity.  The  methyl- 
amino-group,  including  adrenaline,  reproduces  inhibitory  sympathetic 
effects  more  readily  than  motor  effects ;  the  opposite  is  true  for  the 
primary  amines  of  the  same  series.  Instability  and  activity  show  no 
parallelism  in  the  series.  W.  D.  H. 

The  Pate  of  /j-Hydroxyphenylethylamine  in  the  Organism. 
Aethcr  J,  Ewixs  and  Patrick  P.  Laidlaw  {J.  Physiol.,  1910,  41, 
78 — 87). — This  amine  is  converted  in  part  in  the  body  into  p-hydroxy- 
phenylacetic  acid  ;  the  surviving  liver  can  effect  this  change,  so  also 
can  the  plain  muscle  of  the  uterus,  but  not  that  of  the  lung  vessels. 
The  isolated  heart  causes  complete  destruction  of  the  amine.  The 
amine  is  less  readily  converted  into  hydroxyphenylacetic  acid  than  the 
primary  amine,  and  hordenine,  the  tertiary  base,  still  less  readily  than 
the  secondary  base.  W.  D.  H. 

The  Behaviour  of  Veronal  (Sodium  Veronal)  in  the  Animal 
Body,  after  One  Adminietration,  and  in  the  Chronic  Con- 
dition. C.  Bachem  {Arch.  exp.  Path.  Pharm.,  1910,  63,  228—241).— 
After  the  subcutaneous  injection  of  small  doses  of  veronal,  about  90% 
appears  in  the  urine  ;  in  larger  doses  this  sinks  to  45 — 50%  whether 
the  drug  is  given  in  one  or  successive  doses.  The  faeces  contain  only 
a  small  quantity,  so  about  half  is  destroyed  in  the  body,  how  or  why 
is  unknown.  Small  doses  do  not  influence  the  well-being  of  the  animals 
used.  After  three  days,  only  small  amounts  are  still  found  in  the 
urine  and  organs.  Its  affinity  for  brain  tissue  is  doubtless  related 
to  its  narcotic  properties.  Even  after  large  dose?,  a  small  fraction 
only  is  found  in  the  stomach  some  hours  later.  In  acute  poisoning, 
the  stomach  must  thei-efore  be  washed  out  early  if  it  is  to  be  of  any 
avail  W.  D.  H. 

The  Prophylactic  Action  of  Atropine  in  Immediate 
Anaphylaxis  of  Guinea  Pigs.  III.  John  Auer  (Avv.r.  J.  Physiol., 
1910,  26,  439 — 452). — Guir.ea  pigs  8en^itised  by  the  subcutaneous 
injection  of  1  to  2  c.c.  of  hori<e-8erum  reach  their  maximum  sensitive- 
ness about  the  ninth  week,  and  this  is  then  maintained  for  at  least 
twenty-three  weeks  (the  longest  interval  tested).  Atropine  was  used 
as  a  prophylactic,  as  the  symptoms  of  anaphylaxis  are  mainly  due  to 
contraction  of  bronchial  muscles.  Experimentally,  atropine  was  found 
to  be  of  distinct  therapeutic  utility.  Without  atropine,  the  death  rate 
was  75%,  with  it  only  28%.  W.  D.  H. 

The  Clinical  Application  of  Ergotamine  (Tyramine).  Alfred 
Clabr  {Bio.-Chem.  J.,  1910,  6,  236— 242).— Tyramine  given  by  the 
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mouth  to  a  healthy  subject  in  doses  of  30  to  100  vag.  causes  a  slight 
rise  of  blood-pressure  which  lasts  some  hours.  When  injected  hypo- 
dermically  (20  to  50  mg.),  the  rise  is  rapid  and  well  marked,  lastinor 
about  twenty  minutes.  When  similarly  given  in  cases  of  "  shock,"  the 
blood-pressure  rises  slightly.  W.  D.  H. 

Action  of  Curarine  and  Allied  Substances.  Rudolf  Boedm 
(Arch.  exp.  Path.  Pharm.,  1910,  63,  177 — 227). — The  direct  excit- 
ability of  skeletal  muscle  (frog)  to  induction  shocks  remains  unaltered 
even  by  large  doses  of  curarine,  but  the  excitability  varies  in  different 
parts.  Towards  condenser  discharges,  the  effects  are  variable,  as  also 
they  are  in  normal  muscles.  Muscles  can  easily  be  poisoned  with 
curarine  by  immersing  them  in  a  solution  of  the  drug.  The  great 
toxicity  of  the  drug  comes  out  when  it  is  compared  with  other 
ammonium  derivatives  ;  the  following  relative  figures  are  given  : 
Choline,  0*35  ;  tetraethylammonium,  0*125;  trimethylethylammonium, 
0*015;  neurine,  0*012;  tetramethylammonium,  0*005;  muscarine, 
0  0025  ;  trimethylvalerylammonium  (valearine),  0*001  ;  curarine, 
0*00001.  W.  D.  H. 

Elementary  Action  of  Digitalis  Substances.  Rudolf  Magnus 
and  (Miss)  S.  C.  M.  Sowton  {Arch.  exp.  Path.  Pharm.,  1910,  63, 
255 — 262). — Observations  by  the  authors  confirm  Straub's  views  on  the 
action  of  the  digitalis  group.  The  increased  activity  of  the  heart  can  be 
shown,  not  only  in  the  intact  animal,  but  also  on  the  isolated  heart. 
Illustrative  experiments  on  the  effect  of  strophanthin  are  given  in  full. 

W.  D.  H. 

The  Concentration  of  Ammonia  in'the  Blood  of  Cats  and 
Dogs  necessary  to  Produce  Ammonia  Tetany.  Clara  Jacob- 
son  {Amer.  J.  Physiol.,  1910,  26,  407 — 412). — Ammonium  carbonate 
was  injected  intravenously,  and  the  concentration  in  the  blood  found 
necessary  to  produce  tetany  is  identical  with  the  concentration  of 
ammonia  in  the  blood  when  tetany  occurs  as  a  result  of  removal  of  the 
parathyroids.  In  the  latter  condition  the  liver  is  depressed  in  its  power 
to  destroy  ammonia.  W.  D.  H. 

Antimony  Poisoning  in  Compositors.  P.  Schrumpf  and  B. 
Zabel  {Arch.  exp.  Path.  Pharm.,  1910,  63,  242— 254).— Various 
symptoms  presented  by  compositors  could  not  be  attributed  to  lead 
poisoning,  but  are  due  to  antimony  ;  the  blood  conditions  underlying 
this  are  a  slight  leucocytosis,  but  a  great  excess  of  eosinophile  cells. 
Similar  conditions  can  be  produced  artificially  by  antimony  in  rabbits. 
No  drug  treatment  is  suggested  ;  mere  cessation  of  work  in  the  men, 
or  cessation  of  antimony  dosage  in  aniriials,  leads  rapidly  to  a  return 
to  normal  conditions.  W.  D.  H. 

The  Comparative  Toxicity  of  Theobromine  and  CaflPeine 
as  Measured  by  their  Direct  Effect  upon  the  Contractility 
of  Isolated  Muscle.  Victok  H.  Veley  and  Augustus  D.  W^aller 
{Proc.    Roy.    Soc,   1910,  82,   B,  568— 574).— Caffeine  produces  con- 
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tract  ure  and  finally  abolition  of  contraction  in  muscle.  With  caffeo- 
tannic  acid  the  admixture  with  tannic  acid  retards  the  change. 
Theobromine  causes  a  similar  effect,  its  toxic  value  compared  with  that 
of  caffeine  being  1'7;1  for  equal  molecules,  or  1"8:1  for  equal 
weights.  The  introduction  of  the  methyl  group  into  theobromine  to 
form  caffeine  lowers  the  toxicity,  a  result  converse  to  that  found  in 
certain  other  organic  compounds.  Experiments  are  also  recorded  with 
extracts  of  tea  and  coffee  ;  "  caffeine-free  "  coffee  has  but  little  action. 

W.  D.  H. 

The  Relationship  of  Surface-tension  to  the  Union  of  Toxin 
and  Anti-toxin.  Amilcare  Bertolini  {Biochem.  Zeit.sch.,  1910,  28, 
60 — 66). — Traube  stated  that  toxins  in  opposition  to  anti-toxins  lower 
the  surface-tension,  and  that  the  union  of  toxin  and  anti-toxin  has  a 
still  greater  effect  than  the  toxin.  The  present  investigations  made 
with  diphtheria  and  tetanus  toxin  and  anti-toxin  do  not  confirm  this 
view.  The  union  has  no  effect  on  surface-tension  as  tested  by  Traube's 
stalagmometer.  W.  D.  H. 
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Apparatus  for  Collecting  and  Measuring  the  G-ases  Evolved 
During  Fermentation.  Arthur  Harden,  J.  TnoMPSoN,  and 
William  J.  Youxc,  (Bio.-Chem.  J.,  1910,  5,  230 — 235). — In  measuring 
the  total  quantity  and  rate  of  evolution  of  gases  evolved  during 
fermentation,  it  is  essential  to  keep  the  pressure  in  the  flask  as  nearly 
constant  as  possible  throughout  the  experiments. 

Two  forms  of  apparatus  devised  and  used  by  the  authors  for  this 
purpose  are  fully  described  with  diagrams.  W,  D.  H. 

Influence  of  the  Mineral  Constituents  of  Nutritive 
Solutions  on  the  Development  of  Azotobacter.  (Mme.)  H. 
Krzemieniewska  {Bui.  Acad.  Sci.  Cracow,  1910,  B,  376 — 413). — 
Potassium,  calcium,  magnesium,  pho.«phoru8,  and  sulphur  are  all 
essential  to  the  development  of  Azotobacter.  Under  the  conditions  of 
the  experiments,  the  minimum  amounts  required  for  the  normal 
conaumption  of  1  gram  of  dextrose  were  as  follows:  K,  038  ;  Ca,  036  ; 
Mg,  035;  P,  2"46  ;  and  S,  more  than  049  rag.  Deficiency  of  «ny 
essential  mineral  constituent  of  the  nutritive  solution  results  in  the 
less  economical  utilisation  of  the  dextrose,  and  consequently  less 
nitrogen  is  fixed  per  gram  of  dextrose.  The  organisms  leaves  off 
increasing,  whilst  the  respiration  of  the  existing  cells  goes  on. 

The  addition  of  potassium,  sodium,  and  magnesium  compounds  above 
certain  limits  acts  injuriously  on  Azotobacter.  The  injurious  effect  is 
dioQini.>>hcd  or  prevented  by  addition  of  calcium  salts.  Addition  of 
magnesium  salts  lessens  the  injurious  action  of  excessive  amoiints  of 
potassium  and  sodium.  N.  H.  J.  M. 


ii.    988  ABSTRACTS   OF   CHEMICAL  PAPERS. 

Assimilation  of  Nitrogen  by  Certain  Nitrogen-fixing 
Bacteria  in  the  Soil.  W.  B.  Bottomley  {Proc.  Roy.  Soc,  1910,  B, 
82,  627 — 629.  Compare  ibid.,  81,  287) — Culture  solutions  inoculated 
respectively  with  pure  cultures  of  Azotobacter  from  garden  soil,  and 
Fseudomonas  from  bean  and  clover  nodules  and  with  both  organisms 
together,  showed  that  whilst  Azotobacter  alone  fixed  2 '19  mg.  and 
Fseudomonas  alone  2 '30  mg.  of  nitrogen  per  unit  of  carbohydrate,  the 
two  organisms  together  fixed  4*5 1  mg.  per  unit  of  carbohydrate. 

Further  experiments  are  described  in  which  garden  soil  (5  oz.),  both 
without  and  wjth  lime,  was  inoculated  from  an  extract  of  soil  which 
had  been  sterilised  and  then  inoculated  with  Azotobacter  and  Fseudo- 
monas so  as  to  accustom  the  organisms  to  soil  conditions.  In  ten 
days  the  mixed  culture  in  limed  soil  gave  an  increase  of  35  mg.  of 
nitrogen,  and  in  the  unlimed  soil  an  increase  of  25  mg.  The  amount 
of  nitrogen  introduced  by  the  culture  itself  was  6  mg.     N.  H.  J.  M. 

Some  Factors  Concerned  in  the  Fixation  of  Nitrogen  by 
Azotobacter.  Conrad  Hoffmann  and  B.  VV.  Hammer  {Centr.  Bakt. 
Far.,  1910,  ii,  28,  127 — 139). — Experiments  with  a  number  of 
different  soils  showed  that  their  nitrogen-tixing  power  varied  from  0"15 
to  1447  mg.  of  nitrogen  per  gram  of  mannitol  consumed. 

Mannitol  and  lactose  proved  to  be  the  best  sugars  for  maximum 
fixation  in  impure  cultures,  whilst  very  little  fixation  was  obtained 
with  maltose  and  sucrose.  With  pure  cultures,  mannitol  and  dextrin 
gave  the  best  results,  and  good  results  were  also  obtained  with  sucrose, 
but  not  with  lactose. 

As  regards  mineral  nutrients,  di-  and  tri-calcium  phosphates  give 
better  results  (in  impure  cultures)  than  the  monocalcium  salts. 

The  period  of  incubation  for  impure  cultures  should  be  from  twenty- 
one  to  twenty-eight  days.  If  too  prolonged,  lotoses  of  nitrogen  may 
occur.  Calcium  carbonate  need  only  be  present  in  very  small 
amounts. 

The  amount  of  protein  in  the  cells  of  Azotobacter  was  found  to 
range  from  8*31  to  19"13%,  whilst  the  phosphorus  (as  PjOg)  varied 
from  2-51  to  2-97%.  N.  H.  J.  M. 

The  Products  Resulting  from  the  Putrefaction  of  Fibrin 
by  Clostridium  carnofcetidus,  and  the  Rauschbrand  Bacillus. 
Francis  H.  McCrudden  {J.  Biol.  Chem.,  1910,  8,  109— 114).— The 
two  micro-organisms  mentioned  are  selected  as  widely  different  types 
of  anaerobe-5.  The  products  of  putrefaction  of  fibrin  show  distinct 
differences,  Rauschbrand  leading,  for  instance,  to  the  formation  of  about 
one-fifteenth  of  the  gases  produced  by  Clostridium.  The  question  is 
to  be  followed  up  in  the  hope  that  such  differences  may  be  of  diagnostic 
value.  W.  D.  H. 

Action  of  Dysentery  Bacilli  on  Nitrites  and  Nitrates.  W.  J. 
LoGiE  {J.  liygime,  1910,  10,  143—154). — All  the  dysentery  strains 
examined  with  one  exception  {B.  Neisser,  Ac.)  reduced  nitrates  to 
nitrites;  none  which  fail  to  ferment  mannitol  destroyed  nitrites.  B.  dyaen- 
teriae,  JUrgens,  although  closely  related  to  B,  dys.,  b'lexner,  differs  from 
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it  in  its  action  on  litmus  whey,  and  in  failing  to  destroy  nitrite.  B.  dys., 
Jiirgens,  is  the  only  strain  found  to  form  icdole,  and,  therefore,  to 
give  the  cholera-red  reaction.  The  addition  of  dextrose  enables  Shiga 
strains  to  destroy  nitrites.  With  an  abundant  supply  of  oxygen,  all 
the  strains  fail  to  destroy  nitritf^s  and  nitrates,  but  in  media  which 
contain  dextrose  the  inhibitory  effect  of  oxygen  is  less  marked. 
Under  anaerobic  conditions,  Shiga  strains  and  B.  dys.,  Jiirgens,  still 
fail  to  destroy  nitrites.  W.  H.  D. 

The  Enzymes  in  Different  Bacteria.  Emil  Abderhalden, 
LuDWiG  PiNCUSSOHN,  and  Adolf  R.  Walthkb  {Zeitsch.  phi/siol.  Chem., 
1910,  68,  471 — 476). — The  culture  fluids  of  a  paratyphoid-like  bacillus 
and  of  Streptococcus  pleuro-pneumouiae  have  no  peptolytic  action  on 
various  kinds  of  peptone.  Paratyphus  B.  slightly  decomposes  casein 
peptone.  Yarious  bacilli  were  grown  in  different  media  with  and 
without  peptone,  and  the  change  in  the  rotatory  power  noted.  It  is 
hoped  that  this  method,  of  which  a  few  preliminary  examples  are 
given,  may  be  utilised  in  the  differentiation  of  micro-organisms. 

W.  D.  H. 

Amount  of  Phosphorus  in  Yeast  and  in  Some  Yeast 
Preparations.  Eduaed  Buchker  and  Hugo  Haehx  {Biochem.  Zeit., 
1910,  27,  418 — 426). — Yeast  which  had  been  subjected  to  a  pressure 
of  70  atmospheres  was  found  to  contain  about  two-thirds  of  the  total 
phosphorus  originally  present. 

Yeast  prepared  with  acetone  contains  more  phosphorus  than  when 
acetone  and  ether  are  employed.  No  connexion  seems  to  exist  between 
the  fermenting  power  of  yeast  and  the  percentage  of  phosphorus. 

N.  J.  H.  M. 

Action  of  Sodium  Selenite  on  the  Production  of  Carbon 
Dioxide  from  Living  and  Dead  Yeast.  ^Mabie  Korsakoff  {Ber. 
deut.  hot.  Ges.,  1910,  28,  334—338). — Whilst  a  1%  sodium  selenite 
solution  completely  checks  the  production  of  carbon  dioxide  from 
zymin,  living  yeast  produces  considerable  amounts  even  in  30% 
solutions.  Small  amounts  of  sodium  selenite  (0*1 — 0*5%)  even  increase 
the  activity  of  living  yeast.  N.  H.  J.  M. 

Fermentation  of  Galactose  by  Yeast  and  Yeast  Juice. 
Arthur  Harden  and  Roland  V.  Norris  {Proc.  Roy.  Soc.,  1910,  />,82, 
645 — 649). — The  results  of  other  investigators  showing  that  some 
yeasts  when  cultivated  in  a  medium  containing  galactose  acquire  the 
property  of  fermenting  galactose  are  confirmed.  Yeast  trained  in 
this  manner  yields  a  juice  capable  of  fermenting  galactose. 

A  fermenting  mixture  of  yeast  juice  and  galactose  reacts  with 
phosphate  in  a  manner  similar  to  yea.st  juice  and  dextrose.  The  rate 
is  accelerated;  an  extra  amount  of  carbon  dioxide  is  evolved,  equivalent 
to  the  phosphate  added,  after  which  the  rate  again  becomes  normal. 
An  organic  phosphorus  compound  is  produced,  which  is  not  precipitated 
by  magnesium  citrate  mixture.  Small  amounts  of  sodium  arsenate 
also  accelerate  the  fermentation  of  galactose.  N.  H.  J.  M. 
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Disinfection  by  Chemical  Agencies  and  Sot  Water'. 
Haruiette  Chick  {J.  Hygiene,  1910,  10,  237 — 286). — Further  experi- 
ments are  adduced  to  show  that  disinfection  is  an  orderly  time  process 
analogous  to  a  chemical  reaction  between  the  bacterium  and  the 
disinfectant.  The  destruction  of  bacteria  by  water  between  45°  and 
55°  is  also  a  consistent  time  process,  and  runs  parallel  to  the  heat 
coagulation  of  proteins ;  both  proceed  in  accordance  with  the  mass- 
law  and  in  agreement  with  the  law  of  Arrhenius  in  relation  to 
temperature  changes.  The  temperature-coefficient  is  very  high. 
Disinfection  by  drying  and  by  sunlight,  so  far  as  can  be  judged  by  the 
scanty  data  at  present  available,  fall  into  line  also.  A  large  number 
of  diiferent  micro-organisms  were  subjected  to  experiment. 

W.  D.  H. 

The  Influence  of  Cell  Lipoids  on  the  Autolysis  of  Wheat 
Seedlings.  Mauie  Korsakoff  {Biochem.  Zeitsch.,  1910,  28,  121 — 126), 
— Powdered  wheat  seedlings  were  allowed  to  autolyse,  and  the  amount 
of  proteolysis  was  estimated ;  previous  extraction  of  the  powder  with 
solvents  of  lipoids  (light  petroleum,  ether,  alcohol,  etc.)  lessens  the 
amount  of  autolysis,  from  which  the  conclusion  is  drawn  that  they 
have  an  important  influence  on  the  process,  W.  D.  H. 

Role  of  Reduction  Processes  in  the  Respiration  of  Plants, 
W.  Zaleski  {Ber.  deut.  hot.  Ges.,  1910,  28,  319— 329).— The  reducing 
power  of  various  seeds,  as  indicated  by  methylene-blue,  was  found  to 
be  greatest  in  peas  and  least  in  cereals  and  oil  seeds,  whilst  wheat  and 
lupins  occupy  an  intermediate  position.  There  is  a  certain  parallelism 
between  the  anaerobiose  and  the  reducing  power  of  seeds,  since  the 
anaerobiose  is  highest  in  leguminous  seeds  and  lowest  in  cereal  and  oil 
seeds  (Godlewski  and  Polzeniusz,  Abstr,,  1898,  ii,  400  ;  1901,  ii,  618). 

Acid  salts,  such  as  dihydrogen  potassium  (or  sodium)  phosphate, 
depress  the  reducing  power  of  pea  seeds.  Neutral  salts  and  sodium 
selenite  and  ammonium  vanadate  act  still  more  unfavourably.  Alkalis, 
and  especially  dibasic  phosphates,  stimulate  the  reduction  process, 

N.  H.  J,  M. 

Action  of  Salts  on  the  Respiration  of  Plants  and  on  the- 
Respiration  Enzymes.  W.  Zaleski  and  A,  Reinhard  {Biochevi. 
Zeitsch.,  1910,  27,  450 — 473), — All  the  salts  contained  in  Knop's 
nutritive  solution  depress  the  energy  of  respiration.  An  acid  reaction 
is  especially  injurious,  and  alkalis  also  cause  a  decrease. 

Dibasic  phosphates  considerably  increase  the  production  of  carbon 
dioxide  in  ground  living  seeds  of  Fisum  sativum,  Zea  Mais,  and 
Lupinus  angustifolius,  and  in  the  seeds  frozen  and  killed  with  acetone. 
In  the  case  of  Triticum  the  energy  of  respiration  was  diminished. 

Acid  phosphates  diminish  the  production  of  carbon  dioxide.  Only 
basic  phospnates  have  a  stimulating  effect.  Phosphates  stimulate  not 
only  the  zymase,  but  also  the  oxydases,  catalabes,  and  reductases. 

As  regards  the  relative  amounts,  or  the  relative  activity  of  the 
reductase  and  catalase  of  different  seeds,  it  was  found  that  the  activity 
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of  the  reductase  increased  in  the  following  order  :  Zea  (0),  Triticum  (1), 
Lupinus  (10),  and  Pisum  (480),  whilst  in  the  case  of  catalases  the 
order  is  reversed :  Pisum  (10),  Lupinus  (12),  Triticum  (30),  and 
Zea  (50).  K  H.  J.  M. 

Importance  of  Mucilages  in  the  Germination  of  Seeds.  Ciro 
Ravexxa  and  M.  Zamoraxi  {Atti  R.  Accad.  Lincei,  1910,  [v],  19, 
ii,  247 — 252). — Linseed  which  has  been  deprived  of  its  mucilage  by 
repeated  treatment  with  water  yields  fewer  seedlings  than  the 
untreated  seed,  and  their  weight  and  ash  are  less  than  that  of  normal 
seedlings.  When,  however,  the  sand  in  which  germination  is  effected 
is  treated  with  a  solution  containing  sugar  and  the  inorganic  con- 
stituents foiind  in  the  mucilage  extracted,  the  weight  and  ash  of  the 
seedlings  obtained  approximate  to  those  of  normal  seedlings.  This 
tends  to  show  that  the  mucilage  functions  as  a  reserve  food  material 
during  germination.  R.  V.  S. 

Lecithin  and  Lecithides  in  Germinating  Seeds.  Luigi 
Berxardini  and  G.  Chiarulli  {Bied.  ZeiUr.,  1910,  39,  594—596; 
from  Staz.  sper.  agrar.  itciL,  1909,  42,  97). — Seeds  of  cereals  contain 
both  free  and  combined  lecithin  in  the  proportion  of  about  1  : 2. 
During  normal  germination  both  forms  of  lecithin  increase,  at  about 
the  same  rate,  until  the  period  of  chlorophyll  production,  after  which 
it  decreases.  In  absence  of  light,  germination  is  accompanied  by  a  loss 
of  lecithin,  chiefly  of  the  combined  portion.  N.  H.  J.  M. 

Occurrence  and  Detection  of  Chlorogenic  Acid  in  Plants. 
Extraction  and  Yield  of  Caffeic  Acid  from  Plants.  Charles 
Charaux  {J.  Pharm.  Chim.,  1910,  [vii],  2,  292— 298).— From  Gorter's 
results  (Abstr.,  1908,  i,  186,  345)  it  appears  that  caffeic  acid  in  plants 
results  from  chlorogenic  acid,  and  the  author  has  therefore  devised 
a  quantitative  method  of  extracting  caffeic  acid  from  plants,  and  from 
the  results  so  obtained  he  proposes  to  deduce  the  quantity  of  chloro- 
genic acid  present,  on  the  assumption  that  the  latter  is  equivalent 
to  about  half  its  weight  of  caffeic  acid. 

The  residue  left  on  distilling  the  solvent  from  an  alcoholic  extract  of 
the  finely-ground  plant  is  taken  up  with  warm  water  and  this  shaken 
out  twice  with  ether  to  remove  impurities.  The  filtered  aqueous 
extract  is  treated  with  excess  of  a  solution  of  basic  lead  acetate,  the 
precipitate  collected;  washed,  and  decomposed  with  cold  dilute  sulphuric 
acid  in  slight  excess,  giving  a  solution  of  impure  chlorogenic  acid. 
This  is  rendered  slightly  alkaline,  boiled  for  thirty  minutes,  and  excess 
of  dilute  sulphuric  acid  added.  The  liberated  caffeic  acid  is  extracted 
with  ether,  purified  by  re-crystallisation  from  boiling  water,  and 
weighed.  In  some  cases  it  requires  further  treatment  for  the  removal 
of  impurities.  A  number  of  colour  reactions  for  the  detection  of 
chlorogenic  acid  are  given,  and  a  list  of  plants  in  which  this  acid  has 
been  found  and  estimated  as  caffeic  acid  by  the  process  outlined  abova 
The  quantity  of  caffeic  acid  found  varied  from  0  6  to  10%  for  different 
plants.  T.  A.  H. 
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Role  of  Oatalase  in  Plants.  Anna  Rosenberg  {Ber.  deut.  hot 
Ges.,  1910,  28,  280 — 288). — Results  of  experiments  with  a  variety 
of  seeds  in  which  equal  weights  of  the  powdered  substance  were 
digested  for  an  hour  with  water  and  treated  with  hydrogen  peroxide 
indicated  that  no  direct  connexion  exists  between  the  anaerobiose  and 
the  catalase,  since  the  leguminous  seeds  acted  the  least  on  hydrogen 
peroxide,  whilst  the  cereal  seeds,  although  little  suited  to  anaerobiose, 
proved  to  be  very  rich  in  catalase. 

Acids,  even  0  25%  citric  acid,  are  very  injurious  to  catalase,  and  the 
acid  phosphates  of  sodium  and  potassium  decrease  its  activity.  Alkali 
salts,  such  as  sodium  carbonate  and  dibasic  phosphates,  are  favourable, 
the  latter  acting  most  in  the  case  of  seeds  which  only  contain  small 
amounts  of  catalase. 

The  catalase  of  lupins  is  rapidly  destroyed  by  autolysis.  Addition 
of  dibasic  phosphates  protects  the  catalase  from  decomposition ;  the 
amount,  however,  gradually  diminishes  when  the  temperature  is 
raised. 

Whilst  the  amount  of  catalase  increases  during  germination,  addition 
of  potassium  nitrate,  magnesium  sulphate,  potassium  dihydrogen 
phosphate,  and  calcium  nitrate  respectively  (0*5%)  was  found  to  retard 
the  production  of  catalase.  N.  H.  J.  M. 


Alkaloidal  Content  of  Cinchona  Leaves.  P.  van  Leersum 
{Proc.  K.  ATcad.  Wetensch.  Amsterdam,  1910,  13,  210— 227).— The 
researches  of  Junghuhn,  de  Yrij  (Abstr.,  1897,  i,  383),  Broughton, 
Howard  and  Moens  have  shown  on  the  whole  that  cinchona  leaves 
contain  alkaloids,  although  they  leave  some  doubt  as  to  the  existence 
of  other  than  amorphous  alkaloids  in  these  plant  organs.  Lotsy's 
physiological  experiments  with  cinchona  leaves  {Ann.  Jard.  Bot.  Butt., 
1899,  12,  36)  indicated  that  alkaloids  are  formed  in  the  leaves,  whence 
they  are  transported  to  the  stem,  where  the  final  formation  of  crystal- 
line alkaloids  occurs,  and  hence  are  to  be  regarded  as  assimilation 
products.  The  present  paper  disproves  Lotsy's  contention,  and  shows 
that  the  alkaloids,  which  include  quinine  and  cinchonine,  occurring  in 
the  leaves  are  products  of  metabolism. 

The  method  of  estimating  the  total  alkaloids  consisted  in  mixing 
the  ground  leaves  or  bark  with  slaked  lime,  sodium  hydroxide  and 
ammonia,  and  extracting  with  ether,  the  alkaloids  being  recovered 
from  the  latter  in  the  usual  manner,  dissolved  in  iV/10-acid,  and  the 
excess  of  acid  titrated.  The  results  obtained  show  (1)  that  exposure 
of  living  leaves  to  light  or  dark  has  no  effect  on  their  alkaloidal 
content ;  (2)  that  no  evidence  could  be  obtained  of  the  transport  of 
alkaloid  through  the  branches  to  the  stem,  and  (3)  that  both  the 
mesophyll  and  veins  of  the  leaves  of  C,  Ledgeriana  and  C.  succiruhra 
contain  the  crystalline  alkaloids,  quinine  and  cinchonine.  These 
results  are  on  the  whole  in  harmony  with  those  found  for  Datura 
Stramonium  by  Feldhaus  (Abstr.,  1905,  ii,  648),  and  for  tea  by 
Du  Pasquier  (Inavg.  Diss.,  Zurich,  1908),  and  by  Weevers  {Ann.  Jard. 
Bot.  Buit.,  1904,  21,  ii.  Part  1),  with  the  exception  that  Weevera 
found  no  caffeine  in  fallen  tea  leaves,  whilst  in  the  present  investi- 


VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.         ii.   993 

gation  fallen  cinchona  leaves  proved  to  be  as  rich  in  alkaloids  as  the 
living  leaves.  T.  A.  H. 

The  Alkaloid  of  Pituri  Obtained  from  Duboisia  hopwoodii. 
A.  C.  H.  RoTHEKA  {Bio.-Chem.  J.,  1910,  5,  193— 206).— The  alkaloid 
of  pituri  is  nicotine ;  no  evidence  was  found  of  the  presence  of  any 
other  alkaloid.  W.  D.  H. 

Action  of  Ultra-violet  Rays  on  Plants  Yielding  Coumarin, 
and  on  Plants  in  which  the  Odour  is  due  to  Decomposable 
Glucosides.  Jean  Pougnet  (Compt.  rend.,  1910,  151,  566 — 569. 
Compare  Heckel,  this  vol.,  ii,  63). — An  odour  of  coumarin  is  rapidly 
developed  when  the  leaves  of  plants,  such  as  Melilotus  officinalis  or 
Asperula  odorata,  are  exposed  for  a  short  time  to  the  light  from  a 
quartz-mercury  lamp.  The  leaves  become  blackened,  owing  to  the 
death  of  the  protoplasm ;  the  enzymes  survive,  however,  and  effect 
scission  of  the  glucosides.  The  action  of  ultra-violet  light  in  this 
respect  is  identical  with  that  of  cold  and  anaesthetics  (Grignard,  Abstr., 
1909,  ii,  813;  Mirande,  ibid.,  ii,  824). 

Similar  results  have  been  obtained  in  experiments  on  the  leaves  of 
the  cherry  laurel  and  other  plants  which  develop  their  characteristic 
odour  on  exposure  to  the  rays.  W.  0.  W. 

Effect  of  Poisonous  Solutions  Containing  Alkaloids  on  Soils 
and  Plants.  Richard  Otto  and  W.  D.  Kooper  {Landw.  Jahrh.,  1910, 
39,  397—407.  Compare  ibid.,  1896,  25,  1007).— Nicotine  solutions 
(0*3%)  are  very  favourable  to  the  growth  of  Nicotiana  tabacum,  and 
favourable  to  Solanum  tuberosum.  In  the  case  of  Nicotiana  the  amount 
of  alkaloid  was  increased,  and  similar  results  were  obtained  with  other 
nitrogenous  substances,  such  as  sodium  nitrate.  The  alkaloid  had  no 
appreciable  effect  on  the  other  constituents. 

Nicotine  is  absorbed  physically  by  humus  and  sandy  soils.  It  partly 
decomposes  in  the  soil,  with  production  of  ammonia,  and  a  part  is  lost 
.by  volatilisation.  N.  H.  J.  M: 

Origin  and  Physiological  Function  of  Pentosans  in  Plants.  II. 
CiRO  Ravenna  and  O.  Montanari  {Atti  R.  Accad.  Lincei,  1910,  [v],  19, 
ii,  202—207.  Compare  Ravenna  and  Cereser,  Abstr.,  1909,  ii,  1046). 
— The  results  previously  described  have  been  confirmed  in  most 
respects  by  further  experiments  on  the  leaves  of  Vicia  /aba  minor. 
The  quantity  of  pentosans  present  in  the  leaves  showed  a  tendency  to 
increase  during  the  day  and  decrease  during  the  night.  A  considerable 
increase  occurs  when  the  leaves  are  supplied  with  carbohydrate  food 
(dextrose,  fructose,  sucrose),  whilst  prevention  of  the  function  of  the 
chlorophyll  in  the  leaves  and  the  absence  of  carbohydrate  nutriment 
cause  the  amount  of  pentosans  to  decrease.  R.  V.  S. 

Chemico-phyeiological  Investigations  on  the  Tubercles  of 
Vicia  faba.  Giovanni  Sana  {Atti  R.  Accad.  Lincei,  1910,  [v],  19, 
li,  207 — 211). — In  the  fresh  plant,  the  bacteroidal  tissue  of  the 
tubercles  was  found  to  contain  0965%  of  nitrogen,  the  cortical  layer 
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only  traces.  In  the  roots,  0'2987%  of  nitrogen  was  found,  in  the 
stems,  0-1635— 0065%,  and  in  the  leaves,  0-707— 0-7995%.  The  non- 
protein nitrogen  in  the  tubercles  amounted  to  0  033%.  Boiling  water 
extracts  various  amino-acids  from  the  tubercles ;  among  them 
^-asparagine  and  glycine  were  identified.  R.  V.  S. 

Metabolism  of  Moulds.  Aspergillus  fumigatus.  I.  Giro 
Ravenna  and  G.  Pighini  {Atti  R.  Accad.  Lincei,  1910,  [v],  19,  ii, 
312 — 316). — From  alcoholic  extracts  of  three  cultures  of  A.  fumigatus, 
the  authors  isolated  the  following  three  substances  respectively  :  (1) 
a  highly  toxic  substance,  forming  colourless,  prismatic  crystals,  m.  p. 
about  300°  ;  (2)  mannitol ;  (3)  trehalose.  R  V.  S. 

Behaviour  of  Moulds  Towards  the  Stereoisomerides  of 
Unsaturated  Dibasic  Acids.  Arthur  W.  Dox  {J.  Biol.  Cliem., 
1910,  8,  265 — 267). — Buchner  found  that  Penicillium  glaucum  and 
AspergiUvs  niger  will  grow  in  media  containing  ammonium  salts  of 
fumaric  acid.  But  they  were  not  able  similarly  to  utilise  maleic  acid 
as  a  source  of  carbon.  The  latter  is  not  found  in  nature ;  never- 
theless, the  distinction  is  surprising,  because  of  the  readiness  with 
which  the  two  acids  are  convertible  one  into  the  other.  The  present 
experiments,  made  with  a  large  number  of  moulds,  confirm  Buchner's 
statement.  Mesaconic  and  citraconic  acids  also  resemble  maleic  acid. 
Itaconic  acid  gave  a  slight  growth  in  a  few  cases,  but  no  normal 
colony.  W.  D.  H. 

Amylase  of  Ungermiinated  Cereals  and  Malt.  T.  Chrzaszcz 
(Bied.  Zentr.,  1910,  39,  641—642;  from  Zeitsch.  Sjnritusind.,  1909, 
32). — Malt  amylase  acts  most  favourably  when  1%  potato  starch  is 
employed  with  a  temperature  between  5U°  and  55°.  The  amylase  of 
ungerminated  cereals  shows  the  same  optimal  temperatures  for 
saccharifi cation,  but  is  less  active  than  the  amylase  of  malt.  The 
diastatic  power  of  wheat  and  rye  is  greater  than  that  of  barley,  and 
still  greater  than  that  of  oats.  The  assumption  that  malt  has  a  special 
amylase,  different  from  the  amylase  of  resting  grain,  would  thereforef 
seem  to  be  incorrect.  It  is  probable  that  in  cereals  the  action  of  the 
amylase  is  retarded  by  some  unknown  factor  (amylum-coagulase). 

It  is  suggested  that  cereal  seeds  contain  an  amylase  which  does  not 
possess  the  full  enzymatic  power,  a  pro-enzyme  which  changes  to  active 
enzyme  during  germination.  N.  H.  J.  M. 

Composition  of  Barbados  Rain.  R.  Radclyffe  Hall  and 
J.  R.  BovELL  {Rep.  Agric.  Work,  Barbados;  Imp.  Dept.  Agric  West 
Indies  for  1907-1909,  3.  Compare  Briinnich,  this  vol.,  ii,  647). 
— Analyses  of  fortnightly  samples  of  rain-water  from  December,  1907, 
to  May,  1909.  The  average  amounts  of  nitrogen  as  ammonia  and  as 
nitrates  in  the  rain  of  1908,  and  the  total  amounts  per  acre,  were  as 
follows  : 

Nitrogen  per  million  Nitrogen  per  acre  (lb. )  Per  cent,  of  Total  N. 

, « ,    , * ^  , ' . 

Rainfall,         as                 as  as               as                            as               as 

inches.  Ammonia.      Nitrates.  Ammonia.  Nitrates.  Total.  Ammonia.    Nitrates. 

40-28        0-032           0-384  0  295        3-498      3-793            7-8            92-2 
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The  chlorine  in   the  rain-water   amounted   to    8*38   per   million, 
corresponding  with  76*39  lb,  per  acre.  N.  H.  J.  'M. 
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A  New  Indicator  for  Alkalimetry  and  Acidimetry. 
6-Sulpho-^-naphthol-l-azo-m-hydroxy benzoic  Acid.  K.  Mellet 
(Chem.  Zeit.,  1910,  34,  1073— 1074).— When  4-amino-3-hydroxy- 
benzoic  acid  is  diazotised  and  combined  with  /3-naphthol-6-sulphonic 
acid,  a  soluble  dye  is  obtained,  which  may  be  used  as  an  indicator. 

The  sodium  salt  forms  dark  violet  crystals,  dissolving  readily  in 
water  to  a  violet  solution.  The  acid  is  also  soluble,  and  forms  deep 
red  solutions.  Alkalis  change  the  colour  to  violet,  but  an  excess  of 
alkali  causes  a  change  to  cherry-red ;  the  indicator  is  therefore 
unsuitable  for  use  on  test-papers.  The  indicator  is  prepared  by  adding 
iAyiO-hydrochloric  acid  to  a  1%  solution  of  the  sodium  salt  until  the 
colour  is  distinctly  red.  Such  a  solution  is  three  times  as  strongly 
coloured  as  one  of  litmus  of  equal  concentration.  In  iV/lOO-solulions 
of  acids  or  alkalis,  the  sensitiveness  is  equal  to  that  of  phenol- 
phthalein.  C.  H.  D. 

Chart  Presentation  of  Recent  Work  on  Indicators.  George 
S.  Walpole  (Bio.-C/ieni.  J.,  1910,  5,  207—214.  Compare  this  vol., 
ii,  541). — The  apparatus  previously  described  is  explained  more  fully, 
the  new  method  of  notation  of  hydrogen-ion  concentration  explained, 
and  a  diagram  is  given  of  how  Surensen's  results  can  be  conveniently 
displayed  on  a  chart.  A  few  examples  illustrate  how  the  chart  may 
be  used.  W.  D.  H. 

Apparatus  for  Measuring  Known  Quantities  of  Liquids. 
J.  HuDiG  and  M.  J.  van't  Kbuys  {Chem.  Weekhlad,  1910,  7, 
879 — 882). — Six  vertical  tubes  closed  by  stopcocks  at  the  lower  end 
are  sealed  at  their  upper  ends  into  a  tube  slightly  inclined  to  the 
horizontal,  connected  at  one  end  through  a  stopcock  to  a  water  pump, 
and  at  the  other  (lower)  through  a  long  vertical  tube  to  the  vessel 
containing  the  liquid  to  be  measured.  A  short  glass  tube  sealed  into 
the  main  tube,  and  closed  with  rubber  tube  and  a  pinchcock,  serves  to 
admit  air  to  the  apparatus  at  will.  The  liquid  is  drawn  up  into  the 
horizontal  tube  by  the  water  pump,  and  flows  into  the  vertical 
stopcock  tubes.  Definite  volumes  are  marked  on  these  tubes,  and 
can  be  measured  off.  The  apparatus  is  specially  adapted  to  the 
measurement  of  given  volumes  of  strong  acids.  A.  J.  W. 

Quantitative  Spectral  Analysis.  Walther  Hempel  and 
Ralph  L.  von  Klemperer  {Zeitsch.  angew.  Chevi.,  1910,  23, 
1756 — 1759). — An  arrangement  is  described  by  means  of  which 
certain  metals  can  be  quantitatively  estimated  by  spectroscopic 
observations.     The  spectroscope  is  focussed  on  a  oxyhydrogen  flame 
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supplied  with  hydrogen  and  oxygen  at  constant  pressure,  and  the 
metals  are  introduced  into  the  flame  by  allowing  the  gases,  evolved 
from  an  acidified  solution  of  the  metal  by  an  electric  current  of 
constant  strength,  to  mix  with  the  entering  hydrogen.  The  concentra- 
tion of  the  solution  under  examination  is  diminished  until  the 
characteristic  lines  of  the  particular  metal  just  cease  to  be  recognisable 
in  the  spectroscope. 

From  comparative  observations  under  exactly  similar  circumstances 
with  a  standard  solution,  the  concentration  of  the  metal  in  a  solution 
of  unknown  strength  can  be  obtained.  The  method  can  be  applied  to 
the  estimation  of  potassium,  lithium,  calcium,  and  thallium,  and  is 
recommended  for  the  estimation  of  the  two  former  in  samples  of  soil. 
It  is  shown  that  the  presence  of  small  quantities  of  other  flame- 
colouring  metals  is  without  much  influence  on  the  results  obtained. 
Larger  quantities  lead  to  an  apparent  diminution  in  the  quantity  of 
the  metal  under  examination.  H.  M.  D. 

Volumetric  Method  of  Estimating  Iodide  in  Presence  of 
Chloride,  Bromide,  or  Free  Iodine.  William  C.  Bray  and 
G.  M.  J.  MacKay  {J.  Amer.  Chem.  Soc,  1910,  32,  1193—1204).— 
A  method  of  estimating  iodides  in  aqueous  solution  is  described  which 
is  based  on  that  suggested  by  Sammet  (Abstr.,  1906,  ii,  153),  and 
depends  on  the  oxidation  of  the  iodide  by  potassium  permanganate,  the 
removal  of  the  liberated  iodine  with  carbon  tetrachloride,  and  its 
subsequent  titration  with  standard  sodium  thiosulphate.  Experiments 
have  been  made  with  potassium  iodide  solutions  of  known  strength, 
which  show  that  the  results  obtained  by  this  method  are  accurate 
within  0'1%,  and  are  independent  of  the  presence  of  chlorides,  bromides, 
or  copper  sulphate.  When  free  iodine  is  present  in  the  solution  to  be 
analysed,  it  is  estimated  by  direct  titration  with  sodium  thiosulphate  ; 
the  amount  of  iodine  present  as  iodide  is  then  ascertained  by 
subtracting  this  quantity  from  the  total  iodine. 

The  estimation  may  be  carried  out  by  titrating  the  solution  directly 
with  potassium  permanganate  in  presence  of  carbon  tetrachloride,  since, 
as  the  concentration  of  the  potassium  iodide  is  decreased,  a  larger  pro- 
portion of  the  iodine  is  dissolved  by  this  carbon  tetrachloride,  until 
finally  the  aqueous  liquid  becomes  colourless.  It  has  been  found,  how- 
ever, that  this  method  is  not  entirely  satisfactory,  since  the  reduction  of 
the  permanganate  to  the  manganous  salt  is  not  quite  complete,  and  an 
error  amounting  to  about  04 — 0*5%  of  the  permanganate  solution  is 
thus  introduced.  E.  G. 

Estimation  of  Fluorine  in  Aromatic  Fluorine  Derivatives. 
Hans  Meyer  and  Alfred  Hub  {Monatsh.,  1910,  31,  933— 938).— See 
this  vol.,  i,  735. 

An  Ozonometer.  Stephan  Jahn  {Ber.,  1910,  43,  2319—2321).— 
The  ozonometer  consists  essentially  of  a  U-tube  fitted  with  stop- 
cocks, one  of  these  being  a  three-way  one,  and  connecting  with  a  mano- 
meter containing  paraflin  oil.  The  U-tube  is  2  cm.  in  diameter,  and 
has  an  internal  volume  of  about  70  c.c. ;  sealed  into  it,  and  running 
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through  its  length,  is  a  thin  platinum  wire,  which  can  be  heated  by  an 
electric  current. 

To  use  the  instrument,  150 — 200  c.c.  of  the  gaseous  mixture  con- 
taining ozone  are  passed  through  the  U-tube,  which  is  then  closed  at 
the  inlet.  The  three-way  tap  is  turned  to  connect  with  the  manometer, 
and  the  liquid  in  the  latter  adjusted  to  a  zero  mark.  The  platinum  wire 
is  then  heated  to  a  dull  red  heat  for  five  to  ten  seconds,  this  time  being 
sufficient  to  destroy  the  ozone.  When  the  original  temperature  has 
been  attained,  the  manometer  is  again  adjusted  to  zero,  and  the 
increase  of  pressure  determined,  from  which  the  percentage  of  ozone 
can  be  calculated.  A  correction  has  to  be  applied  for  the  amount  of 
ozone  decomposed  while  the  gas  is  in  contact  with  the  cold  platinum 
wire  before  the  latter  is  heated.  This  is  determined  by  a  blank 
experiment. 

The  method  is  more  exact  and  quicker  than  the  determination  of 
ozone  with  potassium  iodide.  T.  S.  P. 

The  Quantitative  Analysis  of  Some  Inorganic  Sulphur 
Acids.  AxGELO  Casolari  {Gazzetta,  1910,  40,  ii,  22 — 27). — A 
polythionate  containing  m  atoms  of  sulphur  in  the  molecule  yields 
m  —  1  molecules  of  sulphuric  acid  when  treated  with  hydrogen 
peroxide  and  sodium  or  potassium  hydroxide  (Abstr.,  1908,  ii,  222). 
The  solution  to  be  titrated  is  therefore  rendered  perfectly  neutral,  and 
treated  with  a  pure  neutralised  solution  of  hydrogen  peroxide  and  a 
known  volume  of  iV/lO-alkali  hydroxide.  After  heating  on  the  water- 
bath,  the  excess  of  alkali  is  titrated  with  acid  :  Na,S„jOg  +  (3/n  -  5)H.>0,  + 
(m  -  1  )n,p  =  NiXjSO^  +  {m  -  1  )H2S04  +  (3m  -  5 )H.p.  The  same  reaction 
may  be  used  for  thiosulpbates  :  NagSjOg  -f-  4H.2O.2  +  HjO  =  Na.^SO^  -I- 
HjSO^  +  4H2O.  Under  the  same  conditions,  thiocyanates  are  decom- 
posed into  a  sulphate  and  a  cyanate :  KSCN  +  4H20.2-l-2KOH  = 
K2SO4 -f- KCNO -I- 5H2O.  A  volume  of  iVYlO-sulphuric  acid  equal  to 
that  of  the  alkali  taken  is  then  added,  and,  after  boiling  for  a  few 
minutes,  the  acidity  of  the  solution  is  determined.  If  ammonium 
thiocyanate  is  present,  the  ammonia  must  bo  expelled  by  boiling  with 
alkali  before  oxidising. 

When  a  thiosulphato  and  a  thiocyanate  are  both  present  in  the 
solution,  the  sum  of  the  two  may  be  estimated  as  above,  and  the 
thiosulphate  estimated  separately  by  means  of  iodine.  C.  H.  D. 

Detection  of  Nitrogen  in  Organic  Substances.  H.  Russell 
Ellis  {C'/usju.  Xew8,  1910,  102,  187).— The  test  described  by  Castellana 
(Abstr.,  1905,  ii,  201)  is  untrustworthy,  owing  to  the  fact  that 
cyanide  is  formed  when  powdered  magnesium  and  sodium  or  potassium 
carbonate  are  heated  together  in  a  limited  supply  of  air,  the  nitrogen 
necessary  to  tlie  formation  of  cyanide  beiug  obtained  from  the 
atmo.sphere.  Whet),  however,  the  reaction  is  allowed  to  proceed 
rapidly  in  a  copious  supply  of  air,  cyanide  is  not  formed.  Similar 
reactions  take  place  when  mixtures  consisting  of  magnesium  and  either 
calcium  carbouate,  barium  carbonate,  or  strontium  carbonate  are 
heated^in  contact  with  a  small  amount  of  air ;  in  these  cases,  cyanide, 
cyanamide,  nitride,  and  carbide  are  formetl.  W.  P.  S. 
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Estimation  of  Ammonia  Nitrogen  in  Water  in  Presence 
of  Hydrogen  Sulphide.  Edward  Bartow  and  B.  H.  Harrison 
{J.  Amer.  Chem.  Soc,  1910,  32,  1256— 1259).— The  presence  of 
hydrogen  sulphide  in  a  water  interferes  with  the  Nessler  test.  When 
a  large  amount  of  ammonia  is  present,  the  hydrogen  sulphide  may  be 
removed  by  precipitation  with  a  salt  of  zinc  or  lead,  and  the  ammonia 
can  then  be  estimated  directly  by  the  Nessler  reagent.  If,  however, 
the  quantity  of  ammonia  is  small,  and  it  is  desirable  to  distil  and  test 
the  distillates,  the  results  obtained  are  inaccurate.  It  has  been  found 
that  accurate  results  can  be  obtained  by  the  following  method.  To 
500  c.c.  of  the  water,  a  measured  quantity  of  iV^-sulphuric  acid  is 
added,  and  100  c.c.  are  distilled  ;  by  this  means  the  hydrogen  sulphide 
is  completely  removed.  A  volume  of  ^-sodium  hydroxide  equal  to 
that  of  the  sulphuric  acid  used  is  now  added,  the  water  is  again 
distilled  until  200  c.c.  have  collected,  and  the  Nessler  test  is  applied  to 
the  distillate.  E.  G. 

Estimation  of  Small  Quantities  of  Nitrogen  by  Pelouze's 
Reaction.  A.  T.  Davenport  {J.  Amer.  Chem.  Soc,  1910,  32, 
1237 — 1241). — A  method  is  described  for  estimating  small  quantities 
of  nitrogen  occurring  in  the  form  of  nitrates  by  Pelouze's  reaction, 
which  consists  in  the  oxidation  of  ferrous  chloride  in  presence  of 
hydrochloric  acid.     A  diagram  of  the  apparatus  is  given. 

The  most  important  features  of  this  method  are  the  measurement  of 
the  volume  of  gas  over  sodium  hydroxide  solution  in  a  jacketed 
burette,  graduated  to  1/20  c.c,  as  in  the  Schultze-Tiemann  method, 
and  the  correction  of  the  volume  by  comparison  with  a  standard 
volume  contained  in  another  burette  under  exactly  the  same  conditions. 
The  process  is  simple  and  easily  manipulated,  permits  of  an  estimation 
being  carried  out  in  ten  minutes,  and  gives  accurate  results.      E.  G. 

Easy  Detection  of  Arsenic ;  Rapid  Separation  of  Arsenic 
and  Some  Other  Metals  from  Liquids.  C.  E.  Carlson  {Zeitsch. 
physiol.  Chem.,  1910,  68,  243 — 262). — On  adding  hydrogen  sulphide  to 
an  acid  solution  of  arsenious  acid,  or  thioacetic  acid  to  a  solution 
of  arsenic  acid,  arsenious  sulphide  is  precipitated,  but  if  the 
amount  is  only  a  fraction  of  a  mg.,  the  separation  takes  a 
long  time.  If,  however,  ether  is  added,  or  preferably  a  mixture 
of  ether  and  chloroform,  and  the  whole  well  shaken,  the  ethereal  layer 
contains  all  the  arsenious  sulphide  in  suspension  or  in  pseudo-solution. 
Addition  of  alcohol  promotes  the  separation.  On  being  evaporated  on 
the  water-bath,  arsenious  sulphide  is  left,  which  may  then  be  further 
identified  by  the  mirror  test.  When  testing  urine  (or  other  organic 
liquid),  this  is  evaporated  to  dryness  and  the  residue  is  distilled  with 
hydrochloric  acid  and  some  ferric  chloride ;  the  distillate  is  diluted 
with  solution  of  hydrogen  sulphide  and  shaken  with  ether.  The 
quantitative  process  is,  briefly,  as  follows  :  The  ethereal  residue  is  heated 
with  1  c.c.  of  30%  sulphuric  acid  and  2  c.c.  of  5%  potassium  per- 
manganate for  ten  to  fifteen  minutes.  The  arsenic  acid  formed  is 
reduced  to  the  arsenious  state  by  heating  for  half  an  hour  at  50 — 70° 
with  addition  of  10  c.c.  of  strong  solution  of  sulphur  dioxide,  and  the 
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solution  is  finally  evaporated  nearly  to  dryness.  Another  5  c.c.  of 
sulphur  dioxide  are  added,  and  the  evaporation  is  repeated.  The 
residue  is  now  dissolved  in  15  c.c.  of  water,  2  grams  of  sodium 
hydrogen  carbonate  are  added,  and  the  arsenic  is  titrated  with  X/IOO- 
iodine  with  starch  as  indicator. 

Other  sulphides,  such  as  those  of  lead  and  mercury,  are  also  taken  up 
readily  by  ether.  L.  de  K. 

Estimation  of  Potassium  by  the  Cobaltinitrite  Method 
L.  T.  Bowser  {J.  Ind.  and  Eng.  Chem.,  1909,  1,  791— 798).— A 
detailed  account  of  the  methods  employed,  and  the  results  obtained  by 
previous  workers,  those  of  Drushel  and  of  Adie  and  Wood  being  fully 
discussed,  and  stated  to  be  unsatisfactory  in  several  ways  when 
repeated  by  the  author,  who  suggests  the  following  modifications.  The 
potash  is  brought  into  solution,  any  excess  of  acid  driven  off,  and  the 
residue  boiled  with  sodium  carbonate  to  remove  any  interfering  metals, 
the  filtrate  concentrated,  acidified  with  acetic  acid,  and  the  potassium 
precipitated  with  excess  of  the  reagent  according  to  the  equation  : 

NaoCo.3(NO.^)i2,H20  +  2X^80^  =  2K2NaCo(N02)fi  +  H,0  +  2Na.2SO^. 
This  precipitate  can  be  boiled  with  sodium  hydroxide,  the  precipitated 
cobalt  hydroxide,  Co(OH)2,  separated,  and  the  filtrate  and  washings 
titrated  with  potassium  permanganate,  the  reaction  being  : 
IOKNO2  +  20NaNO2  +  6K2Mn208  +  33H.2SO4  = 

IIK2SO4  +  10Xa2SO^  +  lOMnSO^  +  SOHNOg  +  ISHgO ; 
or  the  precipitate  can  be  treated  directly  with  potassium  permanganate, 
when  a  more  complicated  reaction  occurs,  owing  to  tervalent  cobalt 
being  reduced  to  bivalent,  and  thereby  releasing  one  atom  of  oxygen, 
which  oxidises  some  of  the  precipitate  : 
10[K2NaCo(NO2)8,H2O]  +  1 1  KgMnoOg  +  58H.2SO,  = 

21X380^  +  SNajSO^  +  IOC0SO4  +  22MnS04  +  6OHNO3  +  SSR^O. 

Likewise,  the  di-potassium-sodium-cobaltinitrite  may  be  collected  on 
asbestos,  oxidised  by  hot  standard  potassium  permanganate,  which  is 
decolorised  by  an  excess  of  standard  oxalic  acid,  and  then  titrated  back 
with  permanganate. 

The  influences  exerted  on  the  reaction  by  (1)  varying  the  con- 
centrations of  the  solutions ;  (2)  the  presence  of  other  salts,  and 
(3)  the  acid  with  which  the  potassium  is  combined  are  also  investigated, 
and  the  results  tabulated.  F.  M.  G.  M. 

Rapid  Estimation  of  Copper,  Silver,  Cadmium,  and^Bismuth 
by  means  of  the  Mercury  Cathode  and  Stationary  Anode. 
Raymond  C.  Benner  {J.  Amer.  Chevi.  Soc,  1910,  32,  1231—1237).— 
Stoddard  (Abstr.,  1909,  ii,  347)  has  described  a  method  of  electro- 
analysis  by  means  of  a  mercury  cathode  and  a  stationary 'platinum 
gauze  anode,  in  which  the  evolution  of  the  gas  by  the  current  causes 
eufEcient  agitation  of  the  liquid  to  enable  the  metals  to  be  deposited  in 
an  adherent  form.  This  method  has  now  been  applied  to  the  estima- 
tion of  copper,  silver,  cadmium,  and  bismuth.  The  apparatus  is 
as  simple  as  any  other  form  of  electrolytic  apparatus  employed  for  the 
purpose,  the  metal  is  deposited  nearly  as  rapidly  as  by  the  rotating 
anode  and  mercury  cathode,  and  the  results  are  as  accurate  as  those 
obtained  by  other  methods  in  which  mercury  is  used  as  the  cathode. 
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The  precipitation  is  complete  in  twenty  minutes  with  copper,  ten 
minutes  with  silver  and  cadmium,  and  twenty-five  minutes  with 
bismuth.  E.  G. 

Volumetric  Estimation  of  Mercury  by  means  of  Ammonia. 
G.  Bressanin  {Boll.  chim.  farm.,  1910,  49,  589 — 591  *). — Archetti's 
method,  based  on  the  estimation  of  the  acid  liberated  according  to  the 
equation  HgCl2  +  NH3  =  KH2HgCl  +  HCl,  only  gives  quantitative 
results  when  four  times  the  molecular  quantity  of  ammonia  is  taken 
for  the  reaction,  the  excess  being  afterwards  estimated  by  titration 
with  litmus.  E.  V.  S. 

Estimation  of  Indium  •with  the  Use  of  a  Mercury  Cathode. 
Lily  G.  Kollock  and  Edgar  F.  Smith  {J.Amer.  Chem.  Soc,  1910,  32, 
1248 — 1250). — It  has  been  found  that  the  indium  in  a  solution  of 
indium  sulphate  containing  a  little  free  acid  can  be  satisfactorily 
estimated  electrolytically  with  the  use  of  a  rotating  mercury  cathode. 
When  10  c.c.  of  the  solution  containing  about  O'lO  gram  of  metal  were 
used,  with  a  current  of  2 — 4  amperes,  an  E.M.F.  of  6  5 — 7*5  volts,  and 
an  anode  rotating  750  times  per  minute,  the  precipitation  was  complete 
in  fifteen  minutes.  Estimations  were  also  made  by  using  a  platinum 
cathode  and  a  rotating  platinum  spiral  anode ;  in  presence  of  O'l  c.c. 
of  concentrated  sulphuric  acid  and  a  few  drops  of  gelatin,  an  adherent 
deposit  of  indium  was  obtained  in  twenty-five  minutes.  A  potassium 
cyanide  electrolyte  and  one  containing  Rochelle  salt  also  proved 
satisfactory.  E.  G. 

Volumetric  Method  for  the  Estimation  of  Manganese. 
Floyd  J.  Metzger  and  Robert  F.  McCrackan  {J.  Amer.  Chem.  Soc, 
1910,  32,  1250— 1251).— Metzger  and  Heidelberger  (this  vol.,  ii,  656) 
have  stated  that  when  a  solution  of  manganese  in  sulphuric  acid  is 
treated  with  sodium  bismuthate,  it  is  oxidised  to  the  quadrivalent 
state.  A  method  has  now  been  devised  for  estimating  manganese  by 
means  of  this  reaction. 

Fifty  c.c.  of  a  standard  manganese  solution  are  treated  with 
10 — 15  c.c.  of  concentrated  sulphuric  acid,  1 — 2  grams  of  finely- 
powdered  sodium  bismuthate  are  added  to  the  cooled  liquid,  and  the 
mixture  is  heated  in  a  water-bath  until  the  basic  bismuth  compound 
subsides  in  a  granular  form.  The  flask  is  cooled,  a  known  excess  of 
ferrous  sulphate  solution  is  added,  the  liquid  is  diluted  to  about  200  c.c, 
and  titrated  back  with  standard  potassium  permanganate.  The  value 
of  the  permanganate  in  terms  of  iron  multiplied  by  0  4918  gives  the 
value  in  terms  of  manganese. 

The  method  is  rapid,  and  the  end-point  is  sharp  and  distinct.  It  is 
being  applied  to  the  analysis  of  spiegel  and  manganese  ores.     E.  G. 

Estimation  of  Manganese  in  Potable  Water.  J.  Rodenburg 
(Chem.  Weekblad,  1910,  7,  877— 879).— As  the  tint  of  the  solution  of 
permanganate  obtained  in  the  estimation  of  manganese  in  potable 
water  by  the  persulphate  method  usually  differs  from  that  of  the 
colorimetric  standard  made  from  potassium  permanganate,  the  author 
employs  as  standard  one  or  more  c.c.  of  a  solution  of  manganese 
*  and  Ann.  Chim.  anal.,  1910,  15,  413—419. 
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ammonium  sulphate  containing  00025  gram  MnjOg  per  litre,  this 
solution  being  oxidised  with  persulphate  in  the  same  way  as  the  sample 
under  investigation.  This  difference  of  tint  being  due  to  chlorides  in 
the  sample,  they  must  be  eliminated.  The  author's  procedure  is  as 
follows  :  50  c.c.  of  the  sample  are  boiled  for  several  minutes  with  5  c.c. 
of  50%  nitric  acid,  a  i-light  excess  of  silver  nitrate  solution  added,  and 
then  10  c.c.  of  a  10%  solution  of  ammonium  persulphate.  The  solution 
is  brought  to  the  boiling  point,  cooled,  and  compared  with  the  standard 
tint.     The  method  will  show  the  presence  of  0*025  mg.  of  Mn30^. 

A.  J.  W. 

Detection   of  Small   Quantities   of   Manganese  in   Foods. 

DoMiTREscou  and  E.  Nicolau  {Ann.  Fahif.,  1910,  3,  370—372).— 
The  material  is  incinerated,  the  ash  is  treated  with  nitric  acid, 
evapox-ated  to  drjnes=,  the  residue  is  dissolved  in  water,  and  the 
solution  is  filtered.  A  portion  of  the  filtrate  is  then  mixed  with  an 
equal  volume  of  a  40^^,  ammonium  persulphate  solution,  1  drop  of 
a  2%  cobalt  nitrate  solution  is  added,  and  the  mixture  is  heated 
to  boiling.  Should  manganese  be  present,  a  pink  coloration  develops, 
due  to  the  formation  of  permanganate.  The  authors  have  detected  the 
presence  of  manganese  in  such  substances  as  flesh,  brain,  bile,  pea.«, 
beans,  lentils,  cereals,  plums,  eggs,  milk,  wine,  etc ,  by  means  of  this 
test.  W.  P.  S. 

Error  in  Permanganate  Titrations.  William  C.  Bray  [J.  Amer. 
Chem.  Soc,  1910,  32,  1204— 1207).— It  has  been  shown  by  Bray  and 
MacKay  (this  vol ,  ii,  996)  that  when  an  iodide  is  titrated  directly 
with  potassium  permanganate,  the  latter  is  not  completely  reduced  to 
the  manganous  state  and  an  error  results,  amounting  to  about  010  c.c. 
of  a  0"12.V-permanganate  solution.  It  is  evident  therefore  that  the 
reduction  of  the  permanganate  takes  place  in  stages,  and  it  is  probable 
that  a  similar  error  may  occur  in  other  cases'of  titration  with  this  salt. 
Skrabal  (Abstr.,  1908,  ii,  17)  has  shown  that  the  reduction  from  the 
manganic  to  the  manganous  state  by  oxalic  acid  is  a  slow  reaction,  and 
that  a  stable  complex  is  formed  between  the  manganic  salt  and  the 
oxalic  acid. 

Expeiiments  have  therefore  been  made  to  ascertain  the  conditions 
in  which  the  error  due  to  incomplete  reduction  of  permanganate  is 
appreciable  in  oxalic  acid  titrations,  and  it  has  been  found  that  the 
error  varies  from  001  to  0"14  c.c.  of  a  0-123^-permanganate  solution, 
and  is  negligible  if  the  acid  is  present  in  only  small  amount  and 
the  final  temperature  is  70 — 80°. 

An  investigation  is  being  carried  out  with  the  object  of  determining 
whether  there  is  an  appreciable  error  in  the  titration  of  ferrous 
sulphate  solutions  with  permanganate.  E.  G. 

The  Determination  of  Iron  and  Aluminium  in  Inorganic 
Plant  Constituents.  R.  F.  Hare  (/.  Ind.  and  Eng.  C/tem.,  1910, 
2,  27 — 28). — The  estimation  of  iron  and  aluminium  in  the  presence  of 
manganetse,  calcium,  magnesium,  and  phosphoric  acid  is  a  dit&cult  one, 
and  no  satisfactory  process  has  been  suggested  previously. 
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A  solution  of,  and  representing  one  gram  of,  the  ash  is  treated  with 
more  than  sufficient  pure  ferric  chloride  to  combine  with  all  the 
phosphoric  acid ;  sodium  carbonate  is  added  until  a  permanent 
precipitate  is  just  formed,  which  is  then  redissolved  with  1  c.c.  of 
80%  acetic  acid,  and  the  solution  boiled  for  three  or  four  minutes  and 
rapidly  filtered ;  the  precipitate  is  dissolved  in  hydrochloric  acid,  and 
the  iron  and  aluminium  reprecipitated  with  ammonium  hydroxide, 
dried,  ignited,  and  weighed  ;  this  weight,  minus  the  phosphoric  acid 
and  ferric  oxide  (found  by  other  methods)  and  the  ferric  oxide  added, 
will  give  the  weight  of  aluminium  oxide  in  the  ash.  A  great  deal 
depends  on  the  proper  adjustment  of  the  amounts  of  sodium  carbonate 
and  of  acetic  acid  added,  an  excess  of  either  causing  serious  error. 
The  addition  of  ferric  chloride  gives  a  more  easily  filtered  and  washed 
precipitate,  and  ensures  complete  precipitation  of  phosphoric  acid. 

The  iron  is  determined  in  a  fresh  solution  of  the  ash  by  the 
Zimmermann-Reinhardt  method,  the  ferric  iron  being  instantly  reduced 
with  stannous  chloride,  and  titrated  with  potassium  permanganate  in 
the  presence  of  hydrochloric  acid  after  the  addition  of  a  "titrating 
solution  "  of  manganese  sulphate,  phosphoric  and  sulphuric  acids. 

This  method  is  claimed  to  be  more  accurate  and  rapid  than  when 
zinc  is  employed  for  the  reduction  of  the  ferric  salt.        F.  M.  G.  M. 

Estimation  of  Ferrous  Oxide  in  Silicates.  Max  Dittrich  and 
A.  Leonhard  {Be)\  Vers.  Oherrlmnisch.  Geol.  Ver.,  1910,  ii,  92 — 93). — 
The  process  usually  employed  is  that  recommended  by  Pebel-Dolter, 
consisting  in  heating  the  silicate  with  a  mixture  of  sulphuric  and 
hydrofluoric  acid  in  an  atmosphere  of  carbon  dioxide.  The  solution 
is  then  titrated  with  permanganate  as  usual. 

The  authors,  however,  state  that  if  the  silicate  contains  manganese 
also,  the  titration  proceeds  in  an  irregular  manner,  and  the  results 
become  untrustworthy.  This  may  be  prevented  by  adding  to  the  acid 
mixture  1 — 2  grams  of  potassium  sulphate ;  the  titration  will  then 
proceed  normally.  L.  de  K. 

Ammonium  Perchlorate  as  a  Reagent.  Metalammine 
Perchlorates.  Roberto  Salvadori  (Gazzetta,  1910,  40,  ii,  19 — 21). 
— Perchlorates  of  the  metallic  ammines  are  obtained  by  adding  a  20% 
solution  of  ammonium  perchlorate  in  ammonia,  D  0"90,  to  ammoniacal 
solutions  of  metallic  salts.  Precipitation  is  complete  in  the  case  of 
cobalt,  nickel,  manganese,  and  cadmium,  even  in  dilute  solutions.  Zinc 
is  incompletely  precipitated,  and  copper  only  slowly  from  very  con- 
centrated solutions.  The  mercury  precipitate  is  soluble  in  an  excess  of 
the  reagent.  The  method  may  be  used  for  the  separation  of  cadmium 
from  the  sulphides  of  the  second  group.  The  sulphides  are  dissolved 
in  nitric  acid,  excess  of  ammonia  is  added,  and  the  bismuth  is 
removed  by  filtration.  The  ammoniacal  solution  of  ammonium  per- 
chlorate is  added  to  the  filtrate,  and  the  cadmium  is  immediately 
precipitated,  carrying  with  it  a  small  quantity  of  copper. 

The  reagent  may  also  be  used  to  separate  a  cobalt  salt  from  a  cobalt- 
ammine  salt.  In  presence  of  an  excess  of  ammonium  perchlorate,  and 
out  of  contact  with  air,  cobalt  is  completely  precipitated  as  the  compound 
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Co(C104)2,6NH3,    the  cobaltammine  remaining    in  solution   (compare 
this  vol.,  ii,  959), 

The  cadmium  and  zinc  compounds  form  white  crystals, 
Cd(C10Jo,4NH3, 
and    Zn(CIO^)2,4NH3   stable   at    100°,    melting    at  about    220°,    and 
decomposing  rapidly  at  250°.     They  explode  by  percussion  or  if  heated 
rapidly.  C.  H.  D. 

Detection  of  Small  Quantities  of  Nickel.  Alberto  Bianchi 
and  Ettore  di  Nola  {Boll.  chim.  farm,  1910,  49,  517 — 520). — 
Nickel-plating  may  be  recognised  without  damage  to  the  object  by 
moistening  it  with  a  drop  of  acid,  which  is  then  absorbed  by  blotting 
paper  or  allowed  to  fall  on  to  a  porcelain  surface,  rendered  alkaline 
with  ammonia,  acidified  with  acetic  acid,  and  tested  with  dimethyl- 
glyoxime.  In  the  presence  of  acetic  acid  there  is  no  possibility  that 
the  red  coloration  will  be  masked  by  other  coloured  substances  (cupric 
hydroxide,  ferric  hydroxide).  R.  V.  S. 

Estimation  of  Tin  in  Presence  of  Antimony.  Jean  A.  Sanchez 
{Bull.  Soc.  chim.,  1910,  [iv],  7,  890— 894).— The  process  depends  on 
the  fact  that  whilst  ferric  chloride  is  reduced  quantitatively  by  stannous 
chloride,  it  is  unaffected  by  antimonous  chloride. 

In  the  case  of  a  simple  mixture  of  the  two  chlorides,  the  solution  is 
titrated  with  a  standard  ferric  chloride  solution  in  presence  of  hydro- 
chloric acid,  the  formation  of  a  permanent  greenish-yellow  coloration 
being  taken  as  the  end-point.  Where  both  substances  must  be  estimated, 
they  are  converted  into  their  sulphides  in  the  usual  manner,  and  the 
mixture  of  sulphides  treated  with  hydrochloric  acid  and  potassium 
chlorate.  To  this  solution  aluminium  is  added,  and  when  the  reduction 
is  completed,  the  antimony  is  filtered  off  and  the  filtrate  and  washings 
diluted  to  a  known  volume  with  diluted  hydrochloric  acid  (50%)  and 
titrated  with  a  ferric  chloride  solution,  which  has  been  standardised 
against  a  solution  of  stannous  chloride  containing  the  equivalent  of  1% 
of  tin.  The  precipitated  antimony  is  dissolved  by  means  of  hydro- 
chloric acid  and  iodine  solution,  and  estimated  as  the  sulphide.  01  Gram 
of  tin  in  presence  of  I'l  gram  of  antimony  can  be  estimated  accurately 
by  this  method.  T.  A.  H. 

Analysis  of  Tin-Antimony  Alloys.  LeRoy  W.  McCay  (/.  Amer. 
Chem.  Soc.,  1910,  32,  1241 — 1248).— It  has  been  shown  in  an  earlier 
paper  (Abstr.,  1909,  ii,  .351)  that  the  separation  of  tin  and  antimony  can 
1)6  effected  by  taking  advantage  of  the  fact  that  when  a  dilute  solution 
of  hydrofluoric  acid,  containing  tin  in  the  stannic  condition  and  anti- 
mony in  the  antimonious  state,  is  treated  with  hydrogen  sulphide, 
only  the  antimony  is  precipitated. 

The  following  method  is  recommended  for  the  analysis  of  alloys  of 
tin  and  antimony.  From  0*5  to  1  gram  of  the  alloy  in  the  form  of 
tilings  or  fine  borings  is  heated  rapidly  with  concentrated  sulphuric  acid 
in  a  quartz  or  porcelain  dish  until  fumes  of  sulphuric  anhydride  begin 
to  escape,  and  the  heating  is  then  continued  for  half  an  hour.  If 
the  liquid  is  now  clear  and  the  residue,  consisting  of  lead  sulphate,  is 
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quite  white,  the  dish  is  cooled  and  its  contents  are  transferred  to  a 
250  c.c.  platinum  dish  containing  5  c.c.  of  hydrofluoric  acid  (48%)  and 
20  c.c.  of  water.  The  solution  is  heated  until  it  boil?,  and  is  then 
diluted  to  150  c.c,  and  50  c.c  of  95%  alcohol  are  added.  When  the  lead 
sulphate  has  subsided,  it  is  collected,  washed  with  water  containing 
one-fourth  of  its  volume  of  alcohol  and  a  little  sulphuric  acid,  and  is 
dried,  ignited,  and  weighed.  The  filtrate  is  collected  in  a  large  platinum 
dish,  diluted  to  about  450  c.c,  and  treated  with  a  rapid  current  of 
hydrogen  sulphide  for  an  hour.  The  precipitate  is  collected,  washed 
with  a  saturated  solution  of  hydrogen  sulphide  containing  acetic  acid, 
and  afterwards  digested  repeatedly  with  colourless  sodium  sulphide 
solution.  The  cupric  sulphide,  which  is  left  after  this  treatacent,  is 
dissolved  in  nitric  acid,  and  the  copper  estimated  electrolytically.  The 
sodium  sulphide  solution  is  acidified  with  sulphuric  acid,  and  the 
antimony  precipitate  is  converted  into  the  black  anhydrous  sulphide. 
The  tin  in  the  filtrate  from  the  copper  and  antimony  sulphides  may  be 
estimated  by  evaporating  the  liquid  and  subsequently  heating  it  until 
sulphuric  anhydride  fumes  are  evolved,  and  precipitating  the  tin  as 
stannic  acid  by  pouring  the  sulphuric  acid  solution  into  an  excess  of 
water.  E.  G. 

Separation  of  Bismuth  from  Alloys  containing  also  Lead 
and  Tin.  Charles  E.  Swktt  {J.  Ind.  and  Eng.  Chem  ,  1910,  2,  28). — 
The  following  expedient  is  suggested  as  a  means  of  overcoming  the 
diflBculties  usually  experienced  in  this  estimation.  The  nitric  acid 
filtrate  from  the  stannic  oxide  is  treated  with  a  moderate  excess  of 
potassium  or  sodium  hydroxide,  which  precipitates  bismuth  and 
cadmium,  if  j  resent,  and  redissolves  the  lead  hydroxide.  The 
hydroxides  are  collected,  washed,  and  redissolved  in  hydrochloric  acid, 
the  bismuth  being  then  separated  as  oxychloride  by  pouring  into  a 
large  quantity  of  water.  F.  M.  G.  M. 

Rapid  Methods  for  the  Analysis  of  Water.  Aristide  DA^E 
{Chem.  Zeit,  1910,  34,  1057—1058). — In  order  to  ascertain  whether  a 
water  is  suitable  for  drinking,  the  author  recommends  that  the  follow- 
ing estimations  be  made  :  The  calcium  and  magnesium  present  may  be 
estimated  volumetrically,  the  former  by  the  titration  of  its  oxalate, 
after  this  has  been  precipitated  and  separated  in  the  usual  way,  and  the 
latter  by  precipitating  it  as  ammonium  magnesium  phosphate  and 
titrating  this  salt  with  a  uranium  solution.  Sulphates  are  titrated 
with  barium  chloride  solution,  and  the  total  carbon  dioxide  is  titrated 
with  barium  hydroxide-sucrose  solution,  allowance  being  made  for  the 
alkalinity  of  the  water.  Nitrites  are  estimated  colorimetrically  by 
means  of  the  indole  reaction,  and  the  proportion  of  organic  matters  is 
estimated  by  beating  the  water  with  permanganate  solution  in  the 
presence  of  sodium  carbonate.  The  organic  matters  may  also  be  esti- 
mated by  titration  according  to  Deniges'  cyanide-silver  nitrate  method. 
Should  further  information  be  required  as  to  the  quality  of  the  water, 
the  ammonia,  chlorides,  nitrates,  etc,  may  be  estimated,  the  usual 
methods  being  employed  for  the  purpose. 

In  addition,  tests  may  be  applied  for  the  detection  of  Bacterium  colt. 

W.  P.  S. 
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Acid  Content  of  Moor  Water.  Kurd  Endell  (/.  pr.  Chem., 
1910,  [ii],  82,  41-1 — 422). — The  acidity  of  moor  water  has  been 
determined  by  direct  titration  with  xV/lOO-potassium  hydroxide.  The 
method  of  adding  standard  barium  hydroxide  and  titrating  the  excess 
does  not  give  trustworthy  results,  the  titre  decreasing  with  time,  probably 
owing  to  the  action  of  the  alkali  on  humus  substances  present  as  sols. 
Before  titration,  it  is  necessary  to  dialyse  the  water  in  order  to  get  rid 
of  humus  substances.  The  moor  water  of  the  red  and  of  the  black 
moors  of  the  Rhone  are  0*007  normal.  The  water  of  the  Paulsborner 
moor  is  0'0063  normal,  the  acidity  being  due  entirely  to  carbonic  acid. 

a  S. 

Estimation  of  Butyl  and  Amyl  Alcohols  in  Alcoholic 
Liquids.  A.  Lasserre  {Ann.  Chim.  anal.,  1910,  15,  338 — 341). — 
Instead  of  estimating  the  total  quantity  of  higher  alcohols  in  alcoholic 
liquids  as  is  done  in  the  Allen-Marquardt  process,  the  method  described 
by  the  author  limits  the  estimation  to  that  of  butyl  and  amyl 
alcohols;  propyl  alcohol  is  eliminated  by  treating  the  alcoholic 
liquid  with  carbon  disulphide,  which  extracts  the  butyl  and  amyl 
alcohols.  After  oxidation,  the  butyric  and  valeric  acids  are  extracted 
from  the  solution  by  means  of  benzene,  and  their  quantity  estimated 
by  titration.  The  details  of  the  process  are  as  follows  :  100  c.c.  of 
the  alcoholic  liquid,  70  c.c.  of  carbon  disulphide,  and  450  c.c.  of 
saturated  sodium  chloride  solution  are  placed  in  a  separating  funnel, 
and  after  the  addition  of  a  quantity  of  water  sufficient  to  redissolve 
the  precipated  sodium  chloride,  the  mixture  is  shaken  for  five  minutes. 
The  carbon  disulphide  is  then  separated,  and  the  extraction  is  twice 
repeated,  the  united  carbon  disulphide  extracts  being  next  shaken 
three  successive  times  with  moderately  concentrated  sulphuric  acid. 
The  sulphuric  acid  extract  is  now  heated  to  60^  in  order  to  remove 
any  traces  of  carbon  disulphide,  then  diluted  with  20  c.c.  of  hot  water, 
and  5  grams  of  potassium  dichromate  and  1  c.c.  of  concentrated 
sulphuric  acid  are  added.  The  whole  mixture  is  then  heated  in  a 
closed  flask  for  one  hour  at  50°,  cooled,  and  diluted  to  a  volume  of 
100  c.c.  Twenty-five  c.c.  of  this  solution  are  shaken  for  three  minutes 
with  30  c.c.  of  benzene,  the  latter  is  separated,  filtered,  mixed  with  an 
equal  volume  of  alcohol,  and  the  solution  is  titrated  with  i.V/'20-alcoholic 
potas.sium  hydroxide  solution,  using  phenolpbthalein  as  indicator. 
The  quantity  of  alkali  used  in  the  titration  may  be  calculated  into 
amyl  alcohol,  but  the  result  obtained  must  be  multiplied  by  2"082, 
this  being  the  ratio  of  the  total  amount  of  the  acids  present  to  that 
portion  which  is  obtained  by  one  extraction  with  benzene.  A  method 
has  been  described  previously  (Abstr.,  1907,  ii,  991)  for  the  separate 
estimation  of  butyric  and  valeric  acids.  W.  P.  S. 

Physico-chemical  Estimation  of  the  Ash  of  Wine.  Hbnbi 
Pkllet  (^rjji.  Chim.  anal.,  1910,  15,  385).— It  is  pointed  out  that 
the  conductivity  process  described  by  Dutoit  and  Dul)Oux  (this  vol., 
ii,  552)  has  already  been  applied  to  the  estimation  of  mineral  matters 
in  various  substances ;  twenty  years  ago,  Keichert  employed  the 
method   for   the  estimation  of   ash  in   sugars,  etc.,  but   the  results 
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obtained  were  unsatisfactory.  More  recently,  Main,  in  a  paper 
submitted  to  the  Seventh  International  Congress  of  Applied  Chemistry, 
London,  1909,  gave  the  details  of  procedure  necessary  for  the  correct 
estimation  of  ash  in  sugar  syrups  by  this  process.  W.  P.  S. 

Polarimetric  Estimation  of  Sucrose  in  Presence  of  Reducing 
Sugars.  P.  Lemeland  {J.  Pharm.  Chim.,  1910,  [vii],  2,  298—302  *).— 
The  method  is  based  on  the  observation  made  by  Cross,  Bevan,  and 
Smith  (Trans.,  1898,  73,  463)  that  hydrogen  peroxide  destroys  the 
optical  activity  of  reducing  sugars,  forming  products  eventually 
identified  by  Morrell  and  Crofts  as  osones  {ibid.,  1899,  76,  786).  The 
author  finds  that  lactose  and  dextrose  are  attacked  by  hydrogen 
peroxide  in  presence  of  manganese  dioxide,  forming  optically  inactive 
products,  whilst  sucrose  remains  unafEected.  If,  therefore,  the  optical 
activity  of  a  solution  containing  one  of  these  sugars  and  sucrose  is 
known,  the  amount  of  sucrose  can  be  estimated  by  a  determination 
of  the  optical  activity  after  the  effect  of  the  reducing  sugar  has  been 
eliminated.  Where  a  small  quantity  of  sucrose  occurs  with  much 
dextrose,  the  latter  may  be  almost  completely  separated  by  treat- 
ment with  alcohol  of  91°  (Lindet,  Abstr.,  1894,  ii,  64),  and  the 
part  soluble  in  alcohol  may  then  be  recovered  and  treated  as  described 
above. 

This  method  is  not  applicable  where  sucrose  occurs  with  maltose. 
Details  of  the  method  of  working  are  given  in  the  original. 

T.  A.  H. 

Detection  of  Inositol  as  a  means  of  Identifying  Wine 
Vinegar.  P.  Fleury  {J.  Pharm.  Chim.,  1910,  [vii],  2,  264—266).— 
A  number  of  samples  of  genuine  wine  vinegar  examined  by  the  author 
all  contained  distinct  quantities  of  inositol ;  the  detection  of  inositol 
is,  therefore,  considered  to  be  of  use  in  determining  the  genuineness  of 
a  sample  of  wine  vinegar.  If  inositol  is  not  present,  the  sample 
is  probably  prepared  from  alcohol  and  not  from  wine.  The  method 
described  previously  by  Meillere  and  Fleury  (this  vol.,  ii,  553)  may  be 
employed  for  detecting  the  inositol.  W.  P.  S. 

Estimation  of  Formaldehyde.  Walter  Brautigam  {Pharm. 
Zentr.-h.,  1910,  51,  915 — 916). — The  process  described  depends  on 
the  decomposition  of  formaldehyde  by  calcium  hypochlorite  ;  calcium 
carbonate  is  formed,  and  its  quantity  is  a  measure  of  the  amount  of  form- 
aldehyde present.  The  reaction  proceeds  according  to  the  equations  : 
CHgO  +  CaOCl2  =  HCOoH  +  CaCl, ;  HCO^H  +  CaOCla  =  CO2  +  H.p  + 
CaClgj  and  2CaOCf2  +  C02  +  H20  =  CaC03  +  CaCl2-l-2HC10.  One 
molecule  of  formaldehyde  therefore  yields  one  molecule  of  calcium 
carbonate.  In  carrying  out  the  estimation,  a  definite  volume  of  the 
formaldehyde  solution  is  mixed  in  a  flask  with  an  excess  of  freshly 
prepared  calcium  hypochlorite  solution,  and  the  mixture  is  placed 
aside  for  some  hours  at  the  ordinary  temperature.  The  clear  super- 
natant liquid  is  then  passed  through  a  weighed  filter,  and  the  filtrate 
is  heated  almost  to  boiling  in  order  to  ascertain  whether  all  the 
*  and  Ann.  Chim.  anal.,  1910,  15,  415—419. 
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formaldehyde  has  been  decomposed  ;  should  such  be  the  case,  the 
solution  remains  clear,  but  if  a  further  quantity  of  calcium  carbonate 
forms  it  must  be  collected  on  the  filter  together  with  the  main  bulk  of 
the  precipitate.  The  precipitate  and  filter  are  washed  until  free  from 
chlorides,  dried  at  100°,  and  weighed.  W.  P.  S. 

Estimation  of  Formic  Acid  in  the  Presence  of  Acetic 
Acid.  H.  Delehaye  {Ann.  Falsi/.,  1910,  3,  386— 388).— The  method 
proposed  depends  on  the  reduction  of  mercuric  sulphate  to  insoluble 
mercurous  sulphate.  A  quantity  of  the  solution  under  examination, 
containing  not  more  than  0*2  gram  of  formic  acid,  is  mixed  with  50  c.c. 
of  mercuric  sulphate  solution  (prepared  as  described  below)  and  boiled 
under  a  reflux  apparatus  for  forty-five  minutes.  The  mixture  is  then 
cooled  rapidly,  the  liquid  is  decanted  through  a  weighed  filter,  and  the 
volume  of  the  filtrate  is  measured ;  the  precipitate  is  then  rinsed  on  to 
the  filter  with  the  aid  of  a  saturated  mercurous  sulphate  solution, 
washed  with  50%  alcohol,  dried  at  110°,  and  weighed.  To  the  weight 
found  is  added  a  quantity  in  the  proportion  of  0'20  gram  for  every 
100  c.c.  of  the  filtrate  ;  the  weight  thus  corrected  is  then  multiplied  by 
0"0927  to  obtain  the  amount  of  the  formic  acid.  The  mercuric 
sulphate  solution  employed  is  prepared  by  mixing  10  grams  of  mercuric 
oxide  with  20  c.c.  of  hot  water,  adding  sulphuric  acid  until  the  oxide 
has  dissolved,  and  diluting  the  mixture  to  a  volume  of  250  c.c.  The 
filtrate  obtained  in  the  estimation  should  measure  not  less  than 
100  c.c,  and  the  filtration  must  be  carried  out  immediately  the 
mixture  has  been  cooled  in  order  to  prevent  contamination  of  the 
mercurous  sulphate  with  mercuric  sulphate,  which  is  liable  tocrystalli.se 
out  subsequently.  W.  P.  S. 

The  Separation  and  Elstimation  of  Aspartic  and  Glutamic 
Acids.  Thomas  B.  Osbobne  and  Leonard  M.  Liddle  (Amer.  J. 
Fhysiol.,  1910,  26,  420 — 425). — Aspartic  and  glutamic  acids  react 
acid  to  litmus,  but  their  acid  sodium  salts  do  not.  By  Fischer's 
method  of  protein  analysis,  glutamic  hydrochloride  is  usually  con- 
taminated with  leucine  hydrochloride,  and  the  two  cannot  be  separated 
by  direct  crystallisation.  When,  however,  the  solution  is  made 
neutral  to  litmus,  leucine  crystallises  out  readily,  and  from  the  mother 
liquor  it  is  possible  to  separate  out  a  further  large  amount  of  glutamic 
hydrochloride.  It  was  found  possible  to  effect  a  fairly  satisfactory 
separation  of  leucine  and  aspartic  acid  by  taking  out  a  small  fraction 
of  the  esters  after  most  of  the  leucine  had  distilled  over  and  before  the 
aspartic  ester  begins  to  distil  freely,  and  then  treating  this  separately 
by  a  method  described  with  detail  in  the  text.  W.  D.  H. 

Methods  for  the  Detection  and  Volumetric  and  Gravimetric 
Estimation  of  Salicylic  Acid  in  Wines,  and  its  Detection  in 
Cases  of  Poisoning.  Guiseppe  Cattkni  {Boll.  chim. /arm.,  1910, 
49,  641 — 649). — For  the  detection  of  salicylic  acid  in  wine,  urine,  and 
other  coloured  organic  products,  acidification  and  subsequent  extraction 
with  toluene  are  recommended,  this  solvent  being  preferable  to  ether 
because  it  does  not  remove  colouring  matter  from  the  aqueous  liquid. 
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Various   methods   which   have   been  proposed  for  the  estimation  of 
salicylic  acid  are  shown  to  be  inaccurate.  R.  V.  S. 

Estimation  of  Fat  in  Flesh.  G.  Diesselhobst  (P/lugers  Archiv, 
1910,  134,  496— 500).— The  fat  extracted  from  flesh  or  tissue  by 
Dormeyer's  process  (digestion  with  pepsin,  extraction  of  the  digest 
with  ether,  and  weighing  the  ethereal  extract)  is  very  impure,  and, 
consequently,  the  results  yielded  by  the  method  are  untrustworthy. 
It  is  shown  that  if  the  dry  powder  is  first  extracted  with  ether  in  a 
mill,  as  described  by  Lehmann  and  Vijltz  (Abstr.,  1903,  ii,  702),  the 
fat  obtained  has  the  chemical  and  physical  properties  of  beef  fat. 
When  the  extracted  residue  of  flesh  is  subjected  to  further  treatment 
by  Dormeyer's  process,  an  additional  small  quantity  of  "  fat "  is 
obtained,  which  is  largely  contaminated  with  substances  other  than 
beef  fat.  W.  P.  S. 

Estimation  of  Cocoanut  Oil  in  Admixture  with  Butter  Fat. 
Noel  C.  Cassal  and  B.  Henry  Gerrans  {Ckem.  News,  1910,  102, 
190 — 191). — In  the  process  described,  the  fatty  acids  obtained  fi-om  the 
fat  are  subjected  to  a  somewhat  prolonged  distillation  with  steam  at 
a  high  temperature  in  order  to  increase  the  difference  between  the 
titration  number  of  the  insoluble  volatile  fatty  acids  from  cocoanut 
oil  and  the  titration  number  of  the  insoluble  volatile  fatty  acids  from 
butter  fat.  The  process  is  as  follows :  3  grams  of  the  fat  are 
saponified  by  heating  with  10  c.c.  of  alcohol  and  2  c.c.  of  50%  sodium 
hydroxide  solution  ;  after  the  alcohol  has  been  removed  by  evaporation, 
the  residual  soap  is  dissolved  in  50  c.c.  of  boiling  water,  10  c.c,  of  con- 
centrated hydrochloric  acid  are  added,  and  then  50  grams  of  anhydrous 
calcium  chloride.  The  flask  is  now  connected  with  a  condenser  and 
heated  by  means  of  a  calcium  chloride  bath,  b.  p.  141 — 146°,  and  when 
the  contents  of  the  flask  begin  to  boil,  steam  is  admitted  and  the 
distillation  is  continued  until  500  c.c,  of  distillate  have  been  collected. 
The  distillate  is  filtered  as  it  distils  over,  and  the  filtrate  is  collected  in 
a  500  c.c.  flask.  At  the  end  of  the  distillation,  the  condenser  tube 
and  the  fatty  acids  on  the  filter  are  washed  with  cold  water  to  remove 
hydrochloric  acid  and  soluble  fatty  acids,  the  insoluble  fatty  acids 
are  then  dissolved  from  the  condenser  tube  and  the  filter  by  means  of 
hot  alcohol,  and  the  solution  is  titrated  with  iVyiO-barium  hydroxide 
solution.  In  the  case  of  cocoanut  oil,  the  insoluble  volatile  fatty  acids 
require  66  c.c.  of  ^/10-alkali  for  neutralisation,  whilst  those  from 
butter  fat  require  16  c.c.  W.  P.  S. 

Alkylamines  as  Products  of  the  Kjeldahl  Digestion.  C.  C. 
Erdmann  {J.  Biol.  Ghem.,  8,  41 — 55). — Compounds  containing  the 
groups  UNMe,  -NHMe,  or  NMe3  can  yield  mono-,  di-,  or  tri-methyl- 
amine  on  digestion  with  sulphuric  acid  and  a  catalyst.  The  separation 
of  organic  base  from  ammonia  in  the  Kjeldahl  distillate  is  effected  by 
adding  to  the  neutralised  solution  5 — 10  c.c.  of  an  alkaline  mixture 
containing  20%  of  sodium  hydroxide  and  30%  of  sodium  carbonate,  and 
01  gram  of  yellow  mercuric  oxide  for  every  c.c.  of  .AyiO-base  present. 
After  shaking  for  one  hour  in  the  dark,  and  keeping  till  the  mercury 
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has  settled,  an  aliquot  part  of  the  supernatant  liquid  is  distilled.  The 
ammonia  is  retained  by  the  mercuric  oxide,  and  the  organic  base 
which  distils  is  titrated.  The  ammonia  is  then  estimated  by 
difference. 

The  author  suggests  that  the  method  can  be  used  as  a  general 
qualitative  method  for  determining  in  nitrogenous  substances  the 
presence  of  alkylamine  groups,  and  can  probably  also  be  used  for 
approximately  quantitative  determinations  as  well.  G.  S.  W. 

Vortmann's  Nitroprusside  Reaction  for  Hydrogen  Cyanide. 
H.  J.  VAN  GiFFEX  {Fharm.  Weekhlad,  1910,  47,  1043).— A  modifica- 
tion of  Vortmann's  process  for  the  detection  of  hydrogen  cyanide. 
Although  not  quite  so  delicate  as  the  original  method,  it  has  the 
advantage  of  not  being  interfered  with  by  the  presence  of  alcohol. 

To  a  portion  of  the  distillate  are  added  a  few  pieces  of  sodium 
nitrite  and  then  2  or  3  drops  of  officinal  ferric  chloride  solution. 
To  the  brownish-yellow  liquid  is  then  added  dilute  sulphuric  acid  drop 
by  drop,  when  effervescence  takes  place  and  the  liquid  turns  bright 
yellow.  After  heating  to  boiling,  the  iron  is  precipitated  by  adding 
excess  of  ammonia,  and  the  filtrate  is  evaporated  to  dryness  on  the 
water-bath.  The  residue  is  dissolved  in  a  little  water,  and  the 
solution  cooled  in  ice.  On  adding  a  drop  of  dilute  ammonium 
sulphide,  a  violet  colour  is  formed,  which,  according  to  the  amount 
of  cyanide  present,  more  or  less  rapidly  passes  into  blue,  green,  and 
yellow.  L.  de  K. 

Estimation  of  Nitrogen  Existing  as  Cyanamide  and  as 
Dicyanodiamide  in  Calcium  Cyanamide.  Albert  Stutzek  and 
J.  SoLL  {Zeitsch.  angew.  Chem.,  1910,  23,  1873 — 1874). — An  extract 
of  calcium  cyanamide  is  first  prepared  by  shaking  the  substance 
(10  grams)  with  400 — 450  c.c.  of  water  for  two  and  a-half  hours  in  a 
rotary  apparatus.  The  flask  is  then  filled  to  the  mark  (500  c.c.)  and 
the  contents  filtered. 

The  nitrogen  in  the  form  of  cyanamide  is  estimated  in  25  c.c.  ( =  0*5 
gram  of  substance)  by  adding  10  c.c.  of  silver  acetate  solution  (pre- 
pared by  adding  400  c.c.  of  10%  ammonia  to  100  grams  of  silver 
acetate  and  diluting  to  1  litre).  The  precipitate  is  collected  on  a 
nitrogen-free  filter,  and  after  all  the  solution  has  run  through  and  the 
beaker  below  the  filter  has  been  changed,  is  washed  with  water,  and  the 
nitrogen  determined  by  the  Kjeldahl  method. 

The  nitrogen  as  dicyanodiamide  is  estimated  in  the  undiluted  filtrate 
from  silver  cyanamide  (25  c.c.  =0*357  gram  of  original  substance)  by 
adding  10  c.c.  of  10%  potassium  hydroxide  solution,  and  estimating 
the  nitrogen  in  the  precipitated  silver  dicyanodiamide. 

In  directly  estimating  the  dicyanodiamide,  an  alcoholic  extract  is 
made  by  shaking  the  substance  (10  grams)  for  an  hour  with  250  c.c. 
of  94%  alcohol.  A  portion  of  the  filtered  extract  (100  c.c.)  is  evapor- 
ated to  dryness,  dissolved  in  hot  water,  treated  with  10  c.c.  of  the 
silver  acetate  solution,  filtered,  and  the  precipitate  washed.  The 
filtrate  is  then  mixed  with  10  c.c.  of  10%  potassium  hydroxide, 
at  once  filtered,  and  then  estimated  by  Kjeldahl's  method. 

N.  H.  J.  M. 
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Calcium  Cyanamide ;  its  Analysis  and  the  Changes  in 
Composition  it  Undergoes  when  Exposed  to  the  Atmosphere. 
Ch.  Brioux  (Ann.  Chim.  anal.,  1910,  15,  341 — 346). — Calcium 
cyanamide  gradually  undergoes  decomposition  when  exposed  to  moist 
air,  the  calcium  being  converted  into  calcium  hydroxide  and  carbonate, 
and  cyanamide  is  liberated  ;  the  latter  polymerises  to  form  a  double 
molecule,  dicyanodiamide.  All  these  changes  proceed  more  rapidly 
when  the  air  contains  carbon  dioxide  and  is  saturated  with  moisture  ; 
under  these  conditions,  as  much  as  80%  of  the  soluble  nitrogenous 
compounds  present  in  calcium  cyanamide  may  be  converted  into 
dicyanodiamide  in  the  course  of  a  few  months.  As  dicyanodiamide 
has  toxic  properties  and  is  injurious  to  vegetation,  it  is  of  some 
importance  to  know  to  what  extent  the  decomposition  has  proceeded 
in  any  sample  of  calcium  cyanamide  which  has  been  stored  in  sacks  or 
bags.  This  may  be  ascertained  by  estimating  the  cyanamide  and 
dicyanodiamide  present  in  a  solution  of  the  calcium  cyanamide,  and 
the  process  recommended  for  the  purpose  depends  on  the  fact  that 
cyanamide  yields  a  precipitate  with  silver  nitrate  which  is  insoluble  in 
excess  of  ammonia,  whilst  the  analogous  precipitate  obtained  in  the 
case  of  dicyanodiamide  is  soluble  in  ammonia  ;  further,  both  substances 
are  precipitated  by  silver  nitrate  in  the  presence  of  potassium  hydr- 
oxide. One  gram  of  the  calcium  cyanamide  is  shaken  with  250  c.c.  of 
water  for  three  hours,  and  the  solution  is  then  filtered ;  100  c.c.  of  the 
filtrate  are  now  treated  with  20  c.c.  of  5%  silver  nitrate  solution,  and 
an  excess  of  ammonia  is  added.  The  precipitate  is  collected  on  a 
filter,  washed  first  with  dilute  ammonia,  then  with  water,  and  is  next 
dissolved  in  warm  dilute  nitric  acid  (a  small  quantity  of  black  residue 
sometimes  remains  insoluble),  and  the  amount  of  silver  thus  obtained 
in  solution  is  titrated  with  iV/10-ammonium  thiocyanate  solution; 
each  c.c.  of  the  latter  solution  is  equivalent  to  0*0014  gram  of 
nitrogen.  A  second  quantity  of  100  c.c.  of  the  filtrate  is  then  treated 
with  silver  nitrate  solution  in  the  presence  of  an  excess  of  potassium 
hydroxide ;  the  precipitate  formed  is  collected,  and  the  nitrogen  in 
it  is  estimated  by  Kjeldahl's  method.  The  difference  between  the 
amounts  of  nitrogen  found  in  the  two  estimations  gives  the  nitrogen 
present  in  the  form  of  dicyanodiamide.  W.  P.  S. 

Estimation  of  Digitoxin  in  Foxglove  Leaves  and  their 
Preparations.  James  Burmann  {Bull.  Soc.  chim.,  1910,  [iv],  7, 
973 — 982), — It  is  now  known  that  the  three  chief  glucosides  of  fox- 
glove leaves  are  digitoxin,  digitalin,  and  digitonin,  of  which  the  first  is 
of  primary  physiological  importance  and  is  the  one  usually  estimated 
for  medical  purposes.  Keller's  method  of  estimation  (Abstr.,  1898,  ii, 
267,  657)  is  that  generally  used,  and  a  comparison  has  therefore  been 
made  between  the  amorphous  digitoxin  (i/'-digitoxin)  isolated  by  this 
method  of  estimation  and  (a)  crystalline  digitoxin  and  (6)  Cloetta's 
soluble  digitoxin  (digalene  of  commerce). 

The  results  show  that  i/^-digitoxin  and  Cloetta's  soluble  digitoxin  are 
both  amorphous  and  are  practically  identical  in  melting  point, 
solubility,  and  physiological  activity,  and  that  both  are  less  active  than 
crystalline  digitoxin  and  show  quite  different  physical  constants. 
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Keller's  process  can  only  be  regarded  as  useful  in  estimating  the 
medicinal  value  of  the  drug  and  its  preparations  if  it  is  admitted  that 
in  the  product  weighed  there  is  a  constant  relation  between  the 
digitoxin  and  the  other  glucosides  present.  T.  A.  H. 

Estimation  of  Adrenaline  in  Normal  Blood  and  after 
its  Injection  by  means  of  Physiological  Methods.  Paul 
Trendelenburg  {Arch.  expt.  Path.  F/iarm.,  1910,  63,  171 — 176). — See 
this  vol.,  ii,  971. 

Estimation  of  Caffeine  in  Roasted  Coffee.  C.  Virchow  (Chem. 
Zeit.,  1910,  34,  1037 — 1038). — Twenty  grams  of  ground  coffee  are 
moistened  with  about  10  c.c.  of  water,  and  the  mass  is  introduced  into 
a  shaking  cylinder  furnished  with  a  stopcock  and  ground  stopper. 
One  hundred  c.c.  of  chloroform  are  added,  and  the  whole  is  well 
shaken  for  a  minute.  The  chloroform  is  drawn  off,  and  the  extraction 
is  repeated  twice.  To  the  united  filtrate  is  added  1  gram  of  paraffin, 
and  the  chloroform  is  recovered  by  distillation.  To  the  residue  in  the 
flask  are  then  added  25  c.c.  of  hot  water,  the  liquid  is  poured  into  a 
beaker,  and  the  flask  rinsed  twice  with  25  c.c.  of  hot  water.  The 
mixture  is  well  stirred,  then  allowed  to  cool,  and  filtered ;  no  caffeine 
is  retained  by  the  pai-affin.  On  evaporating  the  aqueous  solution,  crude 
caffeine  is  left,  which  may  be  weighed.  It  is  then  purified  by  re- 
dissolving  it  in  water,  and  again  evaporating  to  dryness  with  addition 
of  a  little  magnesium  oxide  and  extracting  the  mass  thrice  with 
chloroform;  on  evaporating  this,  almost  pure  caffeine  is  left,  but 
it  is  advisable  by  way  of  a  check  to  ascertain  its  nitrogen  content  by 
■means  of  a  Kjeldahl  estimation.  L.  de  K. 

Toxicological  Detection  of  Colchicine.  Hermann  Fuhnek 
{Arch.  exp.  Path.  Pharm.,  1910,  63,  357 — 373). — Colchicine  can  in 
forensic  cases  be  detected  with  certainty  by  a  combination  of  chemical 
and  biological  tests.  A  slight  modification  is  proposed  in  Zeisel's  tesL 
0"1  mg.  kills  a  white  mouse.  In  frogs  the  toxicity  of  colchicine  is 
increased  500-fold  by  warming  them  to  30 — 32°,  and  immunity  can  be 
produced  in  the  usual  way.  In  frogs,  if  the  drug  is  introduced  under 
the  skin,  it  in  part  re-appears  in  the  urine.  W.  D.  H. 

Estimation  of  "  Saccharin  "  in  Urine.  W.  R.  Bloor  {J.  Biol. 
Chem.,  1910,  8,  227—232). — Methods  previously  proposed  for  the 
estimation  of  "  saccharin  "  in  the  urine  after  its  administration  are 
not  sufficiently  exact  when  dealing  with  small  quantities.  The  new 
method  proposed  is  colorimetric  and  gives  good  results ;  the  colour  is 
due  to  the  transformation  of  "  saccharin "  into  what  is  probably 
phenolsulphonephthalein  (sulphurein)  by  treatment  with  a  phenol- 
sulphuric  acid  mixture,  and  is  a  bright  yellow  in  weakly  acid 
solutions,  and  purple-red  in  alkali.  The  purple  fades  after  a  time,  but 
the  yellow  remains  unchanged  for  a  montli  or  more.  The  test  is 
performed  with  a  benzene  extract  of  the  urine,  \V.  D.  H. 

Estimation  of  "  Saccharin  "  in  Urine  and  Faeces.  Alfred  J. 
Wakeman   {J.    Biol.   CUvi.,    1910,   8,    233— 236).— The    method    is 
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practically  the  same  as  Bloor's  (see  preceding  abstract),  but  differs  in 
the  apparatus  used,  in  the  employment  of  ethyl  acetate  instead  of 
benzene  as  solvent,  and  in  one  or  two  other  minor  points.     W.  D.  H. 

Amylases.  I.  Examination  of  Methods  for  Determination 
of  Diastatic  Power.  Henry  C.  Sherman,  E.  C.  Kendall,  and  E.  D. 
Clark  {J.  Amer.  Chem.  Soc,  1910,  32, 1073 — 1086).— A  critical  study 
of  some  of  the  methods  in  use  for  measuring  diastatic  power,  carried 
out  mainly  on  taka-diastase  and  pancreatin.  The  Lintner  method  is 
said  to  be  insuflSciently  accurate  for  preparations  of  high  diastatic 
power.  A  modified  form  of  the  iodine  method  is  described,  by  means 
of  which  satisfactory  results  were  obtained  with  taka-diastase,  but  not 
with  pancreatin.  Methods  depending  on  the  action  of  the  latter 
enzyme  on  pure  starch  in  pure  water  were  found  to  be  useless,  because 
such  a  medium  is  too  poor  in  electrolytes  for  the  diastase  to  function 
normally.  The  optimum  conditions  necessary  for  the  amylase  to 
behave  normally  have  been  worked  out  and  incorporated  in  a  new 
gravimetric,  copper-reduction  method,  which  is  described  in  detail. 
With  commercial  pancreatin  this  process  gave  results  twenty  times  as 
high  as  when  no  electrolyte  had  been  added.  W.  0.  W. 

Reaction  Distinguishing  between  the  Organic  Derivatives 
of  Arsenious  Acid  and  Those  of  Arsenic  Acid.  Ercole  Covelli 
{Boll.  chim.  farm.,  1910,  49,  50—51.  Compare  Abstr.,  1909,  ii,  830). 
— The  difference  in  stability  towards  reducing  agents  in  alkaline  solu- 
tion which  is  shown  by  the  above  acids  is  shared  by  their  organic 
derivatives.  Atoxyl  is  reduced  by  nascent  hydrogen  in  acid  solution, 
giving  a  yellow  precipitate,  whilst  in  alkaline  solution  it  is  not  attacked. 
The  corresponding  arsenious  derivative,  NH2*CgH4*AsO,2H20,  m.  p. 
90°,  is  prepared  by  treating  atoxyl  with  sulphur  dioxide  in  the  cold, 
and  precipitating  with  sodium  carbonate.  It  is  reduced  by  nascent 
hydrogen  in  alkaline  solution  (aluminium  and  potassium  hydroxide), 
giving  a  yellowish-white  precipitate,  and  also  in  acid  solution,  with 
formation  of  a  sulphur-yellow  precipitate.  Methylarsinic  acid,  which 
is  reducible  in  acid,  but  not  in  alkaline  solution,  yields  when  treated 
with  sulphur  dioxide  a  liquid  which,  when  reduced  with  potassium 
hydroxide  and  aluminium,  gives  a  yellow  precipitate  and  blackens  a 
test-paper  impregnated  with  ammoniacal  silver  nitrate.         R.  V.  S. 

Characteristic  Reactions  of  Atoxyl.  Quinto  Fiori  {Boll, 
chim.  farm.,  1910,  49,  98 — 99). — Atoxyl  yields  an  orange-red  colora- 
tion with  a  solution  of  bleaching  powder  in  the  cold.  Sodium  methyl- 
arsinate  and  sodium  cacodylate  do  not  give  this  reaction,  whilst 
antifebrin  gives  an  olive-green  coloration  only  when  warmed.  Mercuric 
chloride  produces  in  solutions  of  atoxyl  a  white  precipitate,  which  is 
solMble  in  dilute  hydrochloric  acid  and  in  ammonia.  Sodium  methyl- 
arsinate  gives  with  the  same  reagent  a  brick-red  precipitate,  which  is 
also  soluble  in  hydrochloric  acid  or  ammonia,  whilst  acetaldehyde  and 
the  cacodylate  yield  no  precipitate.  The  presence  of  arsenic  in  atoxyl 
can  be  shown  readily  after  a  preliminary  fusion  with  sodium  hydroxide. 

R.  V.  S.  ' 
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Influence  of  Temperature  on  the  Refractive  Index  of 
White  of  Egg.  Amedeo  Herlitzka  {Zeitsch.  Chem.  Ind.  Kolloide, 
1910,  7,  251 — 256). — Previous  observations  relating  to  the  influence  of 
salts  on  the  refractive  index  of  egg-albumin  are  referred  to.  Contrary 
to  the  conclusions  drawn  by  Frei  (this  vol.,  ii,  365),  the  author's  data' 
indicate  that  dissolved  salts  have  no  influence  on  the  refractive  index 
of  colloids. 

New  measurements  of  the  refractive  indices  of  a  series  of  solutions 
of  egg-albumin  have  been  made  at  temperatures  between  7°  and  47^. 
Whereas  Frei's  data  led  him  to  conclude  that  the  refractive  index  of 
colloids  varies  with  the  temperature  according  to  a  linear  equation, 
the  author  finds  that  a  quadratic  equation  of  the  form  iV(  = 
Nq(\  -  K-^t  —  K^t"^)  is  necessary  for  the  representation  of  the  temperature 
influence.  H.  M.  D. 

Anomalous  Dispersion  of  Light  in  an  Aqueous  Solution 
of  Neodymium  Nitrate.  L.  Isakoff  (/.  Russ.  Phys.  Chem.  Soc, 
1910,  42,  236 — 243  [Physical  Part]). — Some  preliminary  experiments 
on  the  dispersion  of  neodymium  nitrate  by  the  interference  method. 
A  figure  of  the  apparatus  and  a  table  and  curves  of  the  results 
obtained  are  given.  The  experimental  results  agree  well  with  those 
calculated  from  the  dispersion  formula  deduced.  Z.  K. 

Distribution  of  Chemical  Elements  in  the  Earth's  Crust. 
Wladimir  J.  Vebnadsky  {Bull.  Acad.  Set.  St.  Petersburg,  1910,  [vi], 
1129 — 1148). — The  spectra  of  a  large  number  of  minerals  have  been 
investigated  in  the  oxygen  gas  flame,  and  the  results  are  given  in 
a  series  of  tables  showing  which  elements  are  present,  numerous  notes 
being  added  regarding  the  origin,  nature,  and  so  forth  of  the  minerals 
and  elements  dealt  with. 

Indium,  thallium,  rubidium,  ccesium,  gallium,  and  boron  have  been 
found  for  the  first  time  in  several  minerals.  In  some  natural  glasses, 
bismuth,  copper,  and  lead  have  been  identified. 

When  the  spectrum  of  indium  is  obtained  by  sparking  a  solution 
of  a  salt  or  a  mineral  containing  the  metal,  the  platinum  wire 
continues  to  give  the  indium  spectrum  even  after  being  repeatedly 
washed ;  the  t-ame  phenomenon  occurs  with  lithium  ;  in  the  latter  case 
it  sometimes  happens  that  a  platinum  wire  which  has  ceased  giyin^ 
the  lithium  epectrum  when  dipped  in  pure  water  or  acid,  suddenly 
re-commences  to  give  the  spectrum ;  this  may  pos^ibly  be  due  to  the 
formation  of  some  compound  of  lithium  and  platinum.  Various 
methods  of  determining  the  spectra  of  elements  are  discussed. 

Z.K. 
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Ultra-red  Line  Spectra.  III.  Accurate  Measurement  of 
"Wave-lengths  greater  than  27,000  A.-U.  Friedrich  Paschen 
(Ann.  Fhysik,  1910,  [iv],  33,  717—738.  Compare  Abstr.,  1909,  ii, 
630). — The  experimental  arrangemeut  is  described  by  means  of  which 
measurements  of  the  wave-lengths  of  lines  in  the  ultra-red  spectra  of 
lithium,  sodium,  potassium,  rubidium,  caesium,  and  thallium  have  been 
made.  Observations  relating  to  the  ultra-red  spectra  of  cadmium, 
aluminium,  silver,  helium,  and  mercury  are  also  recorded.  A  special 
form  of  iron-constantan  thermo-element  suitable  for  use  in  such 
measurements  is  described.  H.  M.  D. 

Ultra-red  Line  Spectra.  (Spectra  of  Silver,  Copper,  Caesium, 
Rubidium,  Strontium,  Barium.)  H.  M.  Randall  {Ann.  Fhysik, 
1910,  [iv],  33,  739 — 746.  Compare  preceding  abstract). — Wave- 
length measurements  in  the  ultra-red  spectra  between  8000  and 
30,000  A.-U.  are  recorded.  The  grating  spectro-bolometer  designed  by 
Paschen  was  employed.  H.  M.  D. 

Relative  Duration  of  Spectral  Rays  Emitted  by  Magnesium 
Vapour  in  the  Electric  Spark.  Gustave  A.  Hemsalech  (Compt. 
rend.,  1910,  151,  668 — 671). — Kayser  and  Runge's  triplets  in  the 
magnesium  spectrum,  as  well  as  Rydberg's  series  of  nebular  lines,  have 
been  studied  by  the  method  previously  described  (Compt.  rend.,  1905, 
141,  1227;  1910,  150,  1743).  The  relative  intensity  of  the  lines  is 
given  in  tabular  form,  together  with  their  relative  duration  at  two 
capacitie.«.  The  lines  of  the  nebular  series  are  the  more  sensitive  to 
changes  in  capacity.  The  presence  of  impurities  in  the  magnesium 
electrodes  was  rendered  evident  by  the  abnormal  duration  of  the 
foreign  lines.  The  method  may  be  of  value  in  detecting  unknown 
impurities  in  analysis.  W.  O.  W, 

Spectra  of  Anode  Rays.  Otto  Reichenheim  {Ann.  Fhysik,  1910, 
[iv],  33,  747 — 762). — Spectral  observations  have  been  made  of  the 
anode  rays  which  are  emitted  by  salts  of  the  alkali  and  alkaline-earth 
metals.  In  the  case  of  the  alkali  metals  the  spectra  show  lines  of  the 
principal  and  first  subsidiary  series,  but  no  lines  belonging  to  the 
second  subsidiary  series  could  be  detected,  even  on  the  plates  which 
were  obtained  with  the  longest  possible  exposure.  In  general,  the 
anode  ray  spectra  resemble  the  arc  spectra  so  far  as  the  relative 
intensity  of  the  individual  lines  is  concerned. 

The  anode  ray  spectra  of  the  alkaline-earth  elements  are  much 
simpler  than  the  corresponding  arc  spectra.  The  spectra  of  all  three 
metals  are  of  the  same  type,  and  consist  of  a  series  of  pairs  of  lines 
having  the  same  difference  in  frequency,  and,  further,  of  a  single  line 
which  bears  no  obvious  relationship  to  the  other  lines.  The  isolated 
lines  in  the  case  of  calcium  and  strontium  are  the  flame  spectrum  lines, 
X  =  4227  and  A.  =  4608  respectively.  On  the  other  hand,  the  isolated 
line  found  in  the  case  of  barium  is  X  =  6142,  whereas  the  flame  spectrum 
line  is  X  =  5536. 

The  lines  in  the  anode  ray  spectra  were  found  to  exhibit  the 
Doppler  effect,  and  the  magnitude  of  this  was  measured  in  several 
casses.     The  various  observations  are  discuseed  with  reference  to  the 
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question  of  what  are  the  carriers  of  the  negative  electrons  which  are 
responsible  for  the  line  spectra.  The  author  considers  that  the  carriers 
in  the  case  of  both  the  principal  and  subsidiary  series  of  lines  are 
positively  charged  ions  in  accordance  with  Stark's  theory. 

H.  M.  D. 

Absorption  and  Inversion  Phenomena  in  Luminous 
Hydrogen.  Al.  Pfllger  {Ber.  Deut.  physikal.  Ges.,  1910,  12, 
719 — 721). — Polemical  against  Ladenburg  (this  vol.,  ii,  811).  The 
results  of  the  author's  previous  work  are  summarised.     H.  M,  D. 

Absorption  Spectra  of  Sulphur  Vapour  at  Different  Tem- 
peratures and  Pressures,  and  their  Relation  to  the  Molecular 
Complexity  of  this  Element.  J.  Ivon  Graham  (Froe.  Boy.  Soc, 
1910,  A,  84,  311 — 324). — The  absorption  spectra  of  sulphur  vapour 
have  been  photographed  at  temperatures  varying  from  530°  to  900^^, 
and  at  pressures  ranging  from  atmospheric  down  to  10  mm.  of  mercury. 
The  records  obtained  at  constant  pressuie  over  the  above  interval  of 
temperature  show  that  two  distinct  absorption  spectra  are  present,  and 
these  are  attributed  to  the  molecular  complexes  Sj,  and  So.  The  various 
photographs  obtained  at  constant  temperature  and  different  pressures 
indicate  that  above  580^  the  Sg  molecules  dissociate  directly  into  the 
diatomic  molecules,  whereas  at  or  below  520°  dissociation  takes  plcae 
with  the  formation  of  molecules  which  are  intermediate  in  complexity. 
The  wave-lengths  and  frequencies  of  the  bands  which  are  due  to  the 
Sg  and  So  molecules  are  tabulated. 

The  conclusions  thus  arrived  at  on  the  basis  of  spectroscopic  evidence 
are  in  agreement  with  the  views  expressed  by  Preuner  in  explanation 
of  the  course  of  dissociation  of  sulphur  vapour  at  448°.        H.  M.  D. 

Absorption  Spectra  and  Constitution  of  Benzene  Deriv- 
atives. I.  NicoLAi  A.  Waliaschko  (cT.  KiLss.  Fhys.  Cliem.  Soc,  1910, 
42,  751  —  805). — Curves  and  tables  are  given  of  measurements  made 
of  the  absorption  spectra  of  o-,  p-,  and  7n-hydroxy-,  methoxy-  and 
-acetoxy-benzaldehydes,  phenol,  and  benzaldehyde  in  aqueous  and 
alcoholic  solutions  of  various  concentrations,  and  with  and  without 
the  addition  of  hydrochloric  acid ;  also  for  the  sodium  bisulphite 
derivatives  of  benzaldehyde,  for  anisole,  acetoxyphenol,  resorcinol 
monomethyl  ether,  guaiacol  in  alcoholic  or  aqueous  solution,  mix- 
tures of  benzaldehyde  and  some  of  its  derivatives  with  chloroform, 
and  for  various  mixtures  of  benzaldehyde  and  guaiacol  in  alcoholic 
solution.     The  results  are  di-scussed  in  detail. 

All  the  ortho-  and  meta-derivatives  give  absorption  8|)ectra  curves 
of  the  same  type  as  benzaldehyde,  the  only  difference  between  the 
various  spectra  being  that  some  of  the  bands  iu  some  compounds  are 
more  developed  than  in  other.s.  -The  meta-spectra  are  intermediate 
between  those  of  benzaldehyde  and  the  corresponding  ortho- 
compound,  and  are  more  readily  changed  by  the  addition  of  hydro- 
chloric acid  to  the  alcoholic  solution,  the  effect  being  to  make  the 
PI)ei  tra  approach  nearer  to  that  of  phenol.  The  reason  for  this  is  the 
formation  of  the  unstable  compound,  OH'C^H^'CHCl'OH,  which 
becomes  hydrolysed  on  greater  dilution.     In  water,  this  compound  is 
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completely  hydrolysed,  consequently  the  addition  of  hydrochloric  acid 
to  an  aqueous  solution  of  the  compounds  has  no  effect.  On  the 
other  hand,  the  ortho-benzaldehyde  derivatives  in  aqueous  solution 
are  similarly  affected  by  the  addition  of  sodium  hydrogen  sulphite, 
and  the  greater  the  concentration  of  the  latter,  the  more  do  their 
spectra  approach  that  of  phenol. 

The  j9-hydroxy-  and  -methoxy-derivatives  in  acid  and  neutral 
alcoholic  or  aqueous  and  in  chloroform  solution  give  curves  of  the 
same  type  as  phenol,  but  the  spectra  of  the  p-acetoxy-derivalive  is 
more  like  that  of  o-hydroxybenzaldehyde. 

The  introduction  of  the  benzaldehyde  group  into  the  benzene  ring  in- 
duces a  definite  new  state  of  the  latter,  and  this  effect  is  strengthened  by 
the  introduction  in  the  ortho-  or  meta-position  of  an  acetoxy-,  methoxy- 
or  hydroxy-group ;  these  groups  are,  therefore,  regarded  as  auxo-  or 
batho-chromes,  the  influence  of  which  on  the  spectra  is  to  move  the 
absorption  bands  from  the  violet  towards  the  red  end  of  the  spectrum. 
A  similar  effect  is  produced  by  the  acetylation  of  benzaldehyde  in  the 
para-position,  the  effect  being  the  same  as  the  acetylation  of  phenol, 
which  greatly  decreases  the  influence  of  the  hydroxyl  group  on  the 
benzene  ring,  but  the  hydroxy-  or  methoxy-group  in  the  para-position 
decreases  greatly  the  influence  of  the  aldehyde  group  on  the  benzene 
ring,  but  has  no  influence  on  the  hydroxyl  group  in  phenol,  conse- 
quently the  spectra  differs  little  from  that  of  the  latter.  The 
absorption  spectrum  of  a  mixture  of  benzaldehyde  and  phenol  in 
equimolecular  proportions  is  very  much  like  that  of  p-acetoxybenz- 
aldehyde.  A  study  of  the  complex  curves  obtained  by  mixtures  of 
substances  leads  the  author  to  reject  Baly  and  Collie's  explanation 
(Trans.,  1905,  87,  1332)  of  the  benzaldehyde  spectrum.  On  the 
contrary  it  is  maintained  that  benzaldehyde  has  a  greater  selective 
absorption  than  phenol,  and  that  the  entrance  of  the  aldehyde  group 
does  not  retard  the  internal  motion  of  the  benzene,  but  induces  a 
new  form  of  vibration.  The  general  results  and  conclusions  drawn 
from  the  study  of  complex  absorption  spectra  agree  with  those  of 
Hartley  (Trans.,  1909,  95,  52).  "  Z.  K. 

Progressive  Phosphorescence  at  a  Low  Temperature. 
Joseph  de  Kowalski  (Compt.  rend.,  1910,  151,  810— 812).— The 
fluorescence  of  some  aromatic  compounds  in  alcoholic  solution  has  been 
examined  at  different  temperatures  between  —100°  and  -190°.  At 
about  —135°  the  solutions  were  viscous,  the  fluorescence  extended 
towards  the  red,  and  was  apparent  even  when  not  visible  at  the  ordinary 
temperature.  In  the  case  of  phenanthrene,  anthracene,  and  others,  the 
fluorescence  terminated  in  the  ultra-red.  Fluorescence  was  observed 
below  -  135°,  when  the  solutions  solidified,  whilst  at  -  150°  to  -  165° 
phosphorescence  also  appeared,  the  duration  of  the  latter  increasing  as 
the  temperature  was  lowered.  A  progressive  phosphorescence  was  also 
observed,  having  an  emission  spectrum  characteristic  for  the  substance 
in  solution,  but  independent  of  the  temperature.  The  bands  of  which 
it  was  composed  were  more  intense  and  persistent  than  the  broad 
bands  due  to  ordinary  phosphorescence,  which  disappears  as  soon  as  the 
light  exciting  it  is  removed. 
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For  each  substance  there  was  a  definite  temperature  above  which 
progressive  phosphorescence  did  not  appear.  This  temperature  limit 
appears  to  be  independent  of  the  freezing  point  or  electrical  con- 
ductivity of  the  solution.  Phenanthrene  does  not  show  the  phenomenon 
above  -  158°.  W.  0.  W. 

Rotation  Dispersion.  II.  Hermaxx  Grossmaxn  and  Bernhard 
Landau  {Zeitsch.  phyaikal.  Chem.,  1910,  75,  129 — 218.  Compaie 
Abstr.,  1909,  ii,  713  ;  this  vol.,  ii,  563). — The  optical  rotation  of 
methyl  ^malate  in  over  ninety  solvents  in  different  dilutions  has  been 
measured  at  20"^  for  red,  yellow,  green,  light  blue,  dark  blue,  and 
violet  light  by  the  method  already  described  {loc.  cit.),  and  a  number 
of  measurements  have  also  been  made  with  ethyl  (^-tartrate.  Methyl 
malate  is  specially  advantageous  for  such  measurements,  owing  to  the 
fact  that  the  dispersion  curve  of  the  pure  liquid  is  normal,  as  the 
following  figures  show  : 


Light. 

Red. 

Yellow. 

Green. 

Light  blue. 

Dark  blue. 

Violet. 

[oT 

-5-62 

-6-42 

-7*57 

-8-96 

-9-49 

-9-86 

The  dispersion  curve  of  methyl  tartrate  is  abnormal.  For  full 
details  as  to  the  magnitude  and  sign  of  the  rotation  in  the  differeut 
solvents  in  varying  dilutions,  the  original  paper  must  be  consulted. 

The  more  important  general  conclusions  with  reference  to  the  action 
on  methyl  malate  are  as  follows.  In  organic  solvents  containing 
halogens  (over  thirty  such  solvents  were  used)  there  is  a  tendency  to 
reverse  the  direction  of  the  rotation.  This  tendency  attains  its 
maximum  when  there  are  four  chlorine  atoms  in  the  molecule ;  it  is 
less  when  five  chlorine  atoms  are  present.  Bromal,  chloral,  and  acetyl 
chloride  have  an  effect  different  from  that  of  the  other  halogen  com- 
pounds, which  is  accounted  for  by  the  fact  that  the  solutions  show 
mutarotation.  Further,  in  most  cases  the  rotation  attains  a  maximum 
in  these  solvents  and  then  diminishes  somewhat,  and  the  final  value  is 
attained  only  after  four  or  five  days.  Somewhat  similar  results  are 
obtained  with  ethyl  tartrate.  Heat  is  developed  when  the  esters  are 
dissolved  in  the  above  three  solvents,  so  that  the  mutarotation  is 
doubtless  connected  with  chemical  combination,  but  this  does  not 
account  for  the  maxima. 

The  effect  of  solvents  containing  a  hydroxyl  (including  carboxyl)  or 
nitro-group  is  similar  to  those  containing  halogens,  but  solvents  con- 
taining a  free  amino-group  or  a  nitrogen  in  the  ring  of  a  heterocyclic 
compound  markedly  increa.se  the  Itevorotation  of  the  ester.  That  the 
effect  just  described  is  due  to  these  groups  is  supported  by  the  observa- 
tion that  when  the  hydroxyl  or  amino-group  is  modified  by  putting  in 
alkyl  or  other  groups,  the  influence  on  the  rotation  is  lessened  or  non- 
existent. The  methyl  group,  as  shown  by  obeervations  with  hydro- 
carbons and  fatty  acids,  also  has  a  tendency  to  reverse  the  sign  of  the 
rotation.  Solutions  in  formic  acid  showed  mutarotation,  and  detailed 
observations  on  this  phenomenon  were  made.  In  contrast  to  other 
groups,  the  aldehyde  gix>up  in  aliphatic  compounds  markedly  increases 
the  IsBvorotation  of  the  ester.  The  same  group  in  aromatic  compounds 
has  a  similar  but  less  pronounced  influence. 
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As  regards  isomeric  compounds,  examples  are  given  where  a  group 
in  the  meta-position  has  a  greater  influence  on  the  rotation  than  when 
in  the  ortho-position.  The  difference  in  the  effect  of  a  group  when  in 
the  nucleus  and  side-chain  was  analogous  in  all  cases ;  the  effect  is 
greater  in  the  latter  position. 

As  inorganic  solvents,  water,  sulphuric  acid,  arsenic  trichloride, 
phosphorus  trichloride,  and  phosphoryl  chloride  were  used,  and  measure- 
ments with  both  active  esters  were  made.  Water  has  very  little  effect 
on  the  specific  rotation  of  methyl  malate.  The  two  halogen  compounds 
of  phosphorus  cause  rotation  to  the  left  with  both  esters.  Methyl 
malate  shows  mutarotation  in  phosphoryl  chloride,  but  eth)-!  tartrate 
does  not.  Of  all  the  solvents  examined,  arsenic  trichloride  has  the 
greatest  effect  in  reversing  the  rotation.  In  the  violet,  the  specific 
rotation  of  ethyl  tartrate  is  -39'64,  of  methyl  malate  -I-2968.  In 
sulphuric  acid  the  natural  rotation  of  the  esters  is  considerably 
increased. 

The  observations  show  that  anomalous  rotation  dispersion  is  by  no 
means  a  rare  phenomenon ;  it  occurs  in  each  case  where  the  solvent 
has  a  tendency  to  reverse  the  direction  of  rotation  of  the  solute. 

The  influence  of  concentration  on  rotation  is  also  discussed.    G.  S. 

Measurement  of  the  Rotation  Dispersion  of  Optically 
Active  Compounds  by  means  of  the  Nernst  Light.  Hermann 
GBOSSMANNand  Bernhard  hwDAV  (Zeitsch.  Ver.  deut.  Zuckerind,  1910, 
1109 — 1117). — The  use  of  a  Nernst  lamp  in  combination  with  suitable 
light  filters  is  recommended  for  the  measurement  of  rotation  dispersion. 
The  rotation  produced  by  a  1 -millimetre  quartz  plate  has  been  deter- 
mined for  the  approximately  monochromatic  light  which  is  obtained  by 
use  of  the  coloured  solutions  suggested  as  filters  by  Landolt  and  by 
Winther.  The  specific  rotations  of  dimethyl  Z-malate  and  diethyl 
rf-tartrate  for  the  various  coloured  rays  are  recorded,  and  diagrams  are 
given  showing  the  influence  of  the  solvent  on  the  rotation  dispersion  of 
these  substances  in  solution  (see  preceding  abstract).  H.  M.  D. 

Liquids  with  Conical  Focal  Lines.  Georges  Friedel  and  F. 
Grandjean  {Com2)t.  rend.,  1910,  151,  762 — 765.  Compare  this  vol.,  ii, 
809). — A  geometrical  description  and  discussion  of  the  appearances 
presented  by  anisotropic  liquids  of  the  type  of  ethyl  azoxybenzoate 
when  these  are  viewed  between  crossed  nicols  under  the  microscope. 

w.  o.  w. 


Triboluminescence.  Wladimir  I.  Vernadsky  {Btdl.  Acad.  Sci 
St.  Petersburg,  1910,  [vi],  1037— 1041).— The  property  of  tribo- 
luminescence of  substances  is  closely  associated  with  their  electric 
properties;  thus  where  triboluminescence  occurs  in  substances  having  a 
centre  of  symmetry,  pyroelectric  and  other  electric  properties  also 
occur.  Triboluminescence  is  a  surface  phenomenon,  and  temporary 
triboluminescence  is  due  to  the  change  in  the  physical  properties  of  the 
surface  of  the  crystal.  2.  K, 
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The  Nature  of  Triboluminescence.  Iwan  von  Ostromisslensky 
{J.  Russ.  Phys.  Chem.  Soc,  1910,  42,  591 — 606.  Compare  preceding 
abstract). — A  large  number  of  substances,  chiefly  organic  compounds, 
investigated  by  the  author  and  others  are  tabulated  with  respect  to 
their  triboluminescence,  and  the  following  conclusions  are  drawn.  If 
one  member  of  a  group  of  chemical  compounds  which  form  solid 
solutions  with  one  another,  or  with  some  common  substance,  is 
permanently  triboluminescent,  then  all  the  other  members  will  be 
permanently  triboluminescent. 

An  apparent  exception  occurs  in  a  group  of  substances  forming  solid 
solutions  with  dibenzyl,  but  the  latter  is  shown  to  occur  in  two 
modifications,  of  which  the  /S-modification  and  the  substances  forming 
solutions  with  it  are  not  luminescent.  A  permanently  tribolu- 
minescent crystal  does  not  give  solid  solutions  with  non-luminescent 
sub-tances,  and  if  one  component  of  a  solid  solution  is  triboluminescent, 
then  the  solution  is  likewise  triboluminescent. 

The  triboluminescence  of  a  substance  depends  only  on  the  system 
and  structure  of  its  crystals  ;  it  depends  on  its  chemical  constitution 
only  so  far  as  the  latter  influences  crystalline  form.  Racemic 
mixtures  of  triboluminescent  substances  are  always  non-luminescent ; 
apparent  exceptions  are  probably  not  racemates,  but  only  physical 
mixtures  of  the  two  compounds,  or  they  may  be  cases  of  temporary 
luminescence ;  on  the  other  hand,  optically  inactive  compounds  of  such 
type  as  mesotartaric  acid  may  be  triboluminescent. 

Only  substances  the  crystals  of  which  have  no  centre  of  symmetry 
can  possess  the  property  of  permanent  triboluminescence.  Exceptions  to 
this  rule  observed  by  Vernadsky  and  others  are  either  cases  of 
temporary  luminescence  (for  in  some  cases  the  decay  of  this  property 
may  take  a  very  long  time),  or  the  crystalline  form  of  the  substance  in 
question  has  not  yet  been  accurately  determined.  Thus  at  130°, 
potassium  nitrate,  which  at  that  temperature  exists  as  hexagonal 
crystals  of  the  rhombohedral  class,  is  permanently  triboluminescent,  but 
at  the  ordinary  temperature,  when  the  crystals  belong  to  the  rhombic 
system  of  the  holohedral  class,  tbey  are  only  triboluminescent  when 
freshly  prepared.  There  is  also  reason  to  think  that  the  intensity  of 
triboluminescence  depends  on  the  system  and  class  to  which  the  crystals 
of  a  substance  belong.  Z.  K, 

Triboluminescence  of  Racemic  Compounds.  Iwan  von 
OsTKOMissLENSKY  {J.  liuss.  Fkys.  Chem.  6'oc.,  1910,  42,  607 — 609. 
Compare  preceding  abstract). — The  fact  that  racemic  compounds  are 
never  triboluminescent  can  be  used  as  a  very  rapid,  simple  method  of 
distinguishing  between  the  racemate  and  the  mere  mixture  of  two 
optically  active  compounds,  and  also  to  ascertain  the  exact  point  at 
which  a  racemate  is  resolved  into  its  constituents  and  vice  versa. 
This  method  may  also  be  employed  to  determine  exactly  when  one  non- 
triboluminescent  modification  of  a  substance  passes  into  a  new  crystal- 
line, triboluminescent  modification.  Z.  K. 

Triboluminescence  of  Minerals.  B.  A.  Li.ndenkb  {Bull.  Acad. 
Sci.  ^'c.  Petersburg,  inO,  [vi],  999— 1022).— A  historical  resume  of 
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the  previous  work  done  on  the  subject.  The  triboluminescenee  of 
various  natural  minerals  has  been  examined,  and  the  minerals  are 
classified  with  respect  to  this  property  and  their  chemical  con- 
stitution. The  following  conclusions  are  drawn  :  (1)  Triboluminescenee 
in  organic  substances  is  of  frequent  occurrence.  (2)  Whereas  the 
triboluminescenee  of  artificial  crystals  is  sometimes  only  temporary, 
that  of  the  natural  crystals  is  constant,  and  does  not  depend  on  the 
time.  (3)  Minerals  belonging  to  the  most  varied  chemical  classes  and 
groups  can  show  the  property,  but  with  few  exceptions  either  all  or 
none  of  the  members  ol  an  isomorpbous  series  are  triboluminescent. 
(4)  The  hardness  of  a  mineral  exercises  no  influence,  but  the  more 
brittle  and  the  more  marked  the  cleavage  the  more  intense  is  the 
luminescence.  (5)  All  triboluminescent  minerals  are  non-conductors  of 
electricity,  and  all  those  that  have  pyroelectric  properties  are  also  tribo- 
luminescent. The  character  of  the  luminescent  sparks  is  the  same  for 
all  minerals.  (6)  The  triboluminescenee  does  not  depend  on  the 
character  and  temperature  of  the  medium  surrounding  the  mineral. 
After  reviewing  the  various  theories  advanced  to  explain  tribo- 
luminescenee, the  author  draws  the  conclusion  that  the  most  applicable 
is  Vernadsky's  {Bull.  Acad.  Sci.  St.  Petersburg,  1906,  49),  namely, 
that  the  triboluminescenee  of  chemical  compounds  is  closely  dependent 
on  their  crystalline  form.  So  far  as  is  at  present  known,  the  crystal- 
line form  of  nearly  all  triboluminescent  substances  belongs  to  the  class 
in  which  there  is  no  centre  of  symmetry.  Z.  K. 

Oxidation  of  Hydrogen  Iodide  under  the  Influence  of  Light. 
B.  S.  ScHWEZOFF  {J.  Buss.  Phys.  Chem.  Soc,  1910,  42,  219  [Physical 
Part]). — The  purpose  of  the  research  was  the  construction  of  a 
chemical  photometer.  The  oxidising  action  of  sulphuric,  hydrochloric,  and 
nitric  acid  on  potassium  iodide  in  diffused  sunlight  was  investigated  in  a 
special  apparatus,  of  which  a  figure  is  given.  A  constant  current  of 
air  passing  through  the  mixture  kept  the  concentration  of  oxygen  in  it 
constant.  Nitric  acid  reacts  rapicily  even  in  the  dark ;  sulphuric  and 
hydrochloric  acid  react  much  more  slowly,  and  with  about  the  same 
velocity.     The  order  of  reaction,  calculated  by  the  formula 

n^(\ogQ  -\ogQ,)/{]ogC,-\ogC,) 
(Q  and  Q^  *  concentration  of  the  separated  iodine  ;  C^  and  C^  the  concen- 
tration of  potassium  iodide)  is  2  for  dilute  solution,  and  2*25  for  concen- 
trated solutions  (compare  Plotkinoff,  Abstr.,  1907,  ii,  212  ;  1908,  ii, 
790).  Equivalent  quantities  of  sodium,  potassium,  and  cadmium  iodide 
under  similar  conditions  evolve  equal  quantities  of  iodine.         Z.  K. 

Chemical  Changes  Produced  by  Diflferent  Kinds  of  Rays. 
IV.  Catalytic  Action  of  Sunlight  in  the  Presence  of  In- 
organic Substances.  Carl  Neuberg  (Jiiochem.  Zeitsch.,  1910,  29, 
279 — 293.  Compare  Abstr.,  1908,  ii,  915). — The  author  summarises 
the  chemical  changes  already  investigated  when  various  substances  are 
exposed  to  sunlight  in  the  presence  of  uranium  salts.  He  now  shows 
that  various  other  inorganic  substances  exert  a  similar  action,  and 
gives  the  qualitative  results  of  the  exposure  of  solutions  of  forty-five 
different  substances  in  the  presence  of  ferric  sulphate.  Most  of  these 
substances  show  changes  of  degradation,     Certain  reactions  were  also 
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quantitatively  investigated.  In  the  case  of  alcohols,  the  amount  of 
aldehyde  formed  was  estimated  ;  in  that  of  a-amino-acids  and  peptones, 
the  amount  of  ammonia  evolved  in  deamidisation  ;  in  that  of  ^-amino- 
acids,  the  amount  of  amino-aldehyde  formed.  In  the  ease  of  ^glucose, 
the  diminution  of  fermentable  sugar  was  estimated,  and  in  those  of  the 
disaccharides,  the  amount  of  inversion.  The  amount  of  uric  acid 
destroyed  was  also  estimated,  and  also  the  amount  of  phosphoric  acid 
set  free  from  nucleic  acids,  and  the  amount  of  salicylic  acid  formed 
from  benzoic  acid.  S.  B.  S. 

Photo-electric  Experiments  with  Anthracene.  Walter 
Steubixg  {Ber.  Deut.  jyhjsikal.  Ges.,  1910,  12,  867 — 868). — A  reply  to 
criticism  on  the  part  of  Byk  and  Borck  (this  vol.,  ii,  814)  of  previous 
experiments  by  Stark  and  Steubing  (Abstr.,  1908,  ii,  746)  on  the 
photo-electric  sensitiveness  of  anthracene.  The  experimental  arrange- 
ment employed  is  described,  and  reasons  are  advanced  in  support 
of  the  validity  of  the  conclusion  that  anthracene  is  photo-elect rically 
active.  H.  M.  D. 

Nature  of  the  lonisation  Produced  by  a- Rays.  Frank  E. 
Wheelock  {Amer.  J.  Sci.,  1910,  [iv],  30,  233— 255) —Experiments 
have  been  made  to  test  whether  columnar  ionisation  affords  a  complete 
explanation  of  the  lack  of  saturation  obtained  in  a-ray  ionization 
when  moderate  fields  are  employed,  or  whether  "  initial  re-combina- 
tion "  also  plays  any  part.  With  a  perpendicular  field,  the  lack 
of  saturation  is  less  than  with  a  parallel  field,  as  Moulin  found  (Abstr., 
1908,  ii,  921).  The  ratio  of  two  currents  obtained  with  a  constant 
field  and  two  sources  of  a-rays  differing  in  intensity  does  not  depend  on 
the  field  when  it  is  parallel  to  the  path  of  the  rays,  but  does  when  it  is 
perpendicular,  as  though  with  strong  currents  the  ions  in  different 
columns  interspersed  with  one  another.  A  theoretical  expression  based 
on  the  hypothesis  of  columnar  ionisation  gave  a  saturation  curve 
different  from  the  experimental,  saturation  being  approached,  as  the 
field  increases,  more  slowly  than  the  expression  required.  On  this  and 
other  data,  the  conclusion  is  drawn  that  possibly  both  the  hypotheses  of 
columnar  ionisation  and  of  initial  re-combination  may  be  neces.sary  to 
explain  all  the  peculiarities  of  a-ray  ionisation.  F.  S. 

Absorption  and  Reflexion  of  the  yS-Particles  by  Matter. 
Alois  F.  Kovarik  {PhU.  Mag.,  1910,  [vi],  20,  849— 866).— The  radio- 
active substances  employed,  radium-Z)  and  -E,  actinium-t',  radium-^, 
thorium-/l,  -B,  -C,  and  -D,  were  depo.sited  on  very  thin  aluminium  leaf 
the  absorption  and  scattering  of  which  is  negligible.  Such  preparations 
covered  directly  with  thin  aluminium  foil  and  placed  some  distance  below 
the  electroscope,  give  an  absorption  curve  showing  an  increase  in  the 
ionization  for  the  first  0*05  to  001  mm.  of  aluminium,  or  equivalent 
thickne.«s  of  tin,  which  is  ascribed  to  scattering.  When  the  distance 
of  the  absorbing  foils  from  the  preparation  was  increased,  the  maximum 
decreased  in  magnitude,  until  finally  the  reverse  effect,  studied  by 
Crowther,  showed  itself.  In  a  hemispherical  ionisatioo  chamber, 
arranged  so  that  the  path  of  all  rays  was  the  same,  it  was  shown  that 
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the  rays  reflected  from  the  support  beneath  the  preparation  were  always 
less  penetrating  than  the  direct  rays,  the  less  so  the  greater  the  atomic 
weight  of  the  reflector.  Measurements  of  the  absorption  coefl^icients 
of  the  various  rays  were  taken  with  as  much  aluminium  below  as 
above  the  preparation  to  compensate  for  reflexion.  The  curves  obtained 
were  very  nearly  exponential. 

For  different  yS-rays  the  percentage  of  the  radiation  reflected 
increases  with  increase  in  the  velocity  of  the  rays  and  with  the  atomic 
weight  of  the  reflector.  For  very  penetrating  /?-rays  [A(cm,)~i  above 
20],  however,  the  percentage  reflected  again  decreases.  By  multiple 
reflection  from  the  sides  of  the  ionisation  chamber,  the  ionisation  may 
be  increased  three  and  a-half  times.  F.  S. 

The  Reflexion  of  Homogeneous  /8-Particles  of  Different 
Velocities.  Alois  F.  Kovaeik  and  W.  Wilson  {Phil.  Mag.,  1910, 
[vil,  20,  866 — 870). — The  ^-rays  of  radium  C,  from  a  sealed  bulb  of 
radium  emanation,  were  sorted  out  into  homogeneous  rays  by  a  mag- 
netic field,  and  entered  a  flat  ionisation  chamber,  made  of  thin 
aluminium  leaves,  which  could  be  inclined  at  different  angles  to  the 
rays,  and  could  be  covered  with  reflecting  substances.  It  was  found 
that  the  power  of  substances  to  reflect  the  rays  increased  with  the 
velocity  of  the  rays,  from  ^^^  =  1000  to  Zrp  =  about  3000,  and  then 
slightly  decreased  again,  but  the  ratio  of  the  reflective  powers  of 
lead  and  copper  was  the  same  whatever  the  velocity  of  the  rays. 

F.  S. 

The  Heterogeneity  of  ^-Rays  from  a  Thick  Layer  of 
Radium- £".  J.  A.  Gray  and  W.  Wilson  {Phil.  Mag.,  1910,  [vi], 
20,  870— 875).— Using  a  thick  layer  of  radium-Z)  and  -E,  it  was 
found  that,  although  the  whole  radiation  was  absorbed  exponentially 
[A.(cm.)~i  =  43]  by  aluminium,  different  bundles  of  rays  of  widely 
different  penetrating  power  [X(cm.)~^  from  13  to  G2*5]  could  be 
sorted  out  by  a  magnetic  field.  When  the  rays  had  first  to  pass 
through  aluminium,  it  was  proved  by  magnetic  deflexion  measure- 
ments that  the  average  velocity  of  the  rays  surviving  was  increased. 

F.  S. 

The  Deflexion  by  an  Electrostatic  Field  of  Radium-i5  on 
Recoil  from  Radium-^l.  Sidney  Russ  and  Walter  Makower 
{Phil.  Mag.,  1910,  [vi],  20,  875— 882).— Some,  at  least,  of  the  atoms 
of  radium-i)'  recoiling  from  radium-^  are  positively  charged,  although 
in  the  disintegration  of  radium-^l  positively  charged  a-rays  are  also 
expelled.  The  "  recoil  atoms  "  from  a  wire  made  active  by  a  deposit 
of  radium-^  were  passed  between  oppositely  charged  plates  in  a  vacuum 
and  fall  upon  a  metal  cross-piece.  The  distribution  of  the  activity  on 
the  latter  was  determined  by  moving  it  under  a  narrow  slit  in  the 
base  of  an  a-ray  electroscope.  The  point  of  maximum  distribution  was 
shifted  by  the  application  of  a  field  to  the  plates,  and  from  the  magni- 
tude of  the  shift  the  charge  carried  by  the  "recoil  atoms"  was 
deduced,  on  the  assumption  that  the  velocity  of  the  atoms  was 
3-27  X  10^  cm.  per  second,  which  is  that  calculated  from  the  principle  j 
of  equality  of  momentum  of  the  two  parts  of  a  disintegrating  atom.  J 
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The  values  obtained  indicated  that  the  recoil  atom  carries  unit  positive 
charge,  and  that  its  mass  is  214,  in  agreement  with  what  is  to  be 
anticipated  from  the  disintegration  theory.  F.  S. 

The  Deflexion  by  a  Magnetic  Field  of  Radium-5  on  Recoil 
from  Radium-i4.  Walter  Makower  and  E.  J.  Evaxs  {Phil.  Mag., 
1910,  [vi].  20,  882 — 886). — -Similar  experiments  to  those  described  in 
the  preceding  abstract  were  carried  out,  the  "  recoil  atoms "  being 
deviated  in  a  magnetic  instead  of  an  electrostatic  field.  The  distribu- 
tion of  the  activity  on  the  cross-piece  was  determined  by  laying  it  on 
a  photographic  plate,  and  then  measuring  the  photograph  obtained 
by  projecting  it  on  to  a  screen  by  means  of  a  lantern.  The  value  for 
Hp  of  the  deflected  "recoil  atoms"  was  6*52  x  10^  This  is  twice 
that  obtained  by  Rutherford  for  the  a-particle  of  radium-..!,  and, 
since  Hp  =  vilve,  and  the  value  of  mv  must  be  the  same  in  both  cases 
on  the  principle  of  equality  of  momentum,  it  follows  that  the  charge 
carried  is  the  unit  charge  instead  of  twice  the  unit  charge,  as  in  the 
case  of  the  a-particle.  By  combining  the  results  of  the  electrostatic 
and  magnetic  deflection  measurements,  it  follows  that  the  velocity  of 
the  "recoil  atom"  is  3-23  x  10",  and  its  mass  is  194  (H  =  l),  which  is 
as  close  to  the  theoretical  value  214  as  can  be  expected.  F.  S. 

Measurements  of  the  Rate  at  "which  Helium  is  Produced 
in  Thorianite  and  Pitchblende,  with  a  Minimum  Estimate  of 
of  their  Antiquity.  (Hon.)  Robert  J.  Strctt  {Proc  Roy.  Soc, 
1910,  A,  84,  379 — 388). — A  description  is  given  of  the  methods 
employed  to  measure  the  rate  of  production  of  helium  from  solutions 
of  thorianite  (two  varieties,  one  specially  rich  in  uranium  from  the 
Galle  district  of  Ceylon)  in  nitric  acid,  and  of  pitchblende.  The 
latter  was  dissolved  in  nitric  acid,  and  the  insoluble  sulphates  con- 
verted into  carbonates  and  dissolved  to  form  a  separate  solution.  The 
solutions  were  contained  in  large  flasks  closed  by  barometer  tubes 
dipping  beneath  mercury,  and  the  gaseous  contents  were  removed 
periodically  with  steam  by  boiling  the  liquids.  The  volume  of  helium 
was  estimated  in  the  expelled  gas  after  subjection  to  cooled  charcoal 
in  a  narrow  capillary  tube.  The  rate  of  production  of  helium  per 
gram  of  mineral  per  annum  was  found  to  be  3*7  (xlO~*  c.c. )  for 
Galle  thorianite,  containing  245%  of  'UPf^  and  65-44%  of  ThOj ; 
279  for  ordinary  thorianite,  containing  13-10%  of  XJgOg  and  7265% 
of  ThOj;  and  31 6  for  pitchblende,  containing  37-6%  of  UjO^.  These 
results  are  in  good  agreement  with  those  calculated  earlier  on  certain 
assumptions.  The  minimum  ages  of  the  two  thorianites  are  2*50  and 
2-80  (  X  10~8  years)  respectively,  as  calculated  from  the  period 
required  to  produce  the  contained  helium,  no  allowance  being  made 
for  the  helium  that  escapes.  The  minimum  ages  of  4  minerals 
previously  worked  with  are,  in  millions  of  years,  (1)  sphaerosidenite 
(Oljgocene)  8-4,  (2)  htematite  (Eocene)  31,(3)  haematite  (Carboniferous 
limestone)  150,  (4)  sphene  (Archean)  710.  F.  S. 

Disengagement  of  Emanation  from  Radium  Sedts.  Ill, 
Leon  Kolowrat  {Le  Radium,  1910,  7,  266—269.  Compare  this  vol., 
U,  91). — With  barium  chloride  coutainiog  only  minute  proportions 
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of  radium  chloride,  the  disengagement  of  emanation  from  the  salt  at 
a  temperature  6,  after  a  period  of  accumulation  t  from  the  moment  of 
complete  removal  of  emanation  by  fusing  the  salt,  is  the  same  whether 
the  temperature  is  maintained  at  6  throughout  or  for  only  a  short 
time  at  the  end  of  the  period  of  accumulation,  and  is  represented  by 
c(l  -  €""^')/A,  where  X  is  the  constant  of  the  emanation,  and  c  a  co- 
efficient between  0  and  1,  which  is  a  function  of  ^,  but  independent  of 
t ;  c  may  be  considered  as  the  fraction  of  the  emanation  generated 
retained  by  the  solid  salt  at  6'^,  and  may  be  determined  with  con- 
sistency in  different  experiments  at  the  one  temperature  for  different 
times  for  the  same  preparation,  but  varies  greatly  with  different 
preparations  otherwise  apparently  similar.  Impure  preparations  seem 
to  have  lower  values  of  c  than  those  only  containing  barium  and 
radium  chloride.  The  idea  that  part  of  the  radium  chloride  is  in  the 
form  of  a  solid  solution  in  the  barium  chloride  and  gives  up  its 
emanation  more  readily  than  the  rest  supposed  to  be  present  with  the 
barium  chloride  in  the  form  of  mixed  crystals  (Kolowrat,  this  vol., 
ii,  767)  does  not  account  for  the  differences,  as  there  is  no  regular 
relation  between  the  value  of  c  and  the  proportion  of  radium  present. 
Using  a  few  thousandths  of  a  milligram  of  pure  radium  chloride,  it 
was  found  that  heating  to  the  fusion  temperature  no  longer  effected 
complete  release  of  the  accumulated  emanation,  the  material  being 
changed  by  high  temperature  into  an  insoluble  and  probably  infusible 
product.  This  agrees  with  Mme.  Curie's  observation  that  heating 
reduces  the  escape  of  emanation  from  radium  chloride,  and  was  con- 
firmed by  observations  on  the  minimum  yS-radiation  attained  by  the 
preparations  after  heating.  The  1%  barium-radium  chlorides  are  less 
easily  changed  by  heat,  and  give  up  the  whole  of  their  contained 
emanation  by  fusion.  F.  S. 

Action  of  Radium  Emanation  on  Colloids.  Willem  P. 
JoRiSBEN  and  H.  W.  Woudstra  {Chem.  Weekblad,  1910,  7,  941—948. 
Compare  Henri  and  Mayer,  Abstr.,  1904,  ii,  184). — The  authors  con- 
firm the  results  obtained  by  Henri  and  Mayer  in  their  work  on  the 
action  of  radium  emanation  on  colloids.  They  find  that  the  sensitive- 
ness of  a  colloid  towards  an  electrolyte  is  increased  by  this  emanation. 

A.  J.  W. 

The  Diffusion  of  Gaseous  Ions.  Edguard  Salles  (Compt.rend., 
1910,  151,  712 — 714). — The  coefficients  of  diffusion  of  iobs  in  care- 
fully dried  air,  carbon  dioxide,  nitrogen,  and  oxygen,  produced  by  the 
a-rays  of  polonium,  have  been  measured  by  a  method  the  principle  of 
which  is  due  to  Townsend.  The  values  are  in  accord  with  those  given 
by  Townsend  for  ions  produced  in  other  ways,  the  positive  ion  for 
oxygen  (/t  =  0-030)  being  the  only  one  in  disagreement.  Experiments 
under  pressure  j)  (mm.  of  mercury)  showed  for  pxk  constant  values 
of  about  22  for  the  positive,  and  32  for  the  negative,  ions  in  air  and 
nitrogen.  E.  S. 

Attempts  to  Prepare  Metallic  Radium.  Erich  Ebler  (Ber., 
1910,  43,    2613— 2618).— From  002  gram  of  bai'ium   bromide  con- 
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taining  2*5%  of  radium  bromide,  about  1  mg.  containing  9%  was 
prepared  by  crystallisation,  converted  into  carbonate,  and  dissolved  in 
aqueous  hydrazoic  acid.  On  evaporation,  a  white,  crystalline  mass  of 
radium  azoimide,  Ra(N3).„  containing  barium  azoimide  was  left.  Pre- 
vious experiments  with  barium  azoimide  had  shown  that  it  is  not  decom 
posed  by  the  action  of  radium  rays.  The  preparationwas  brought  into  a 
narrow  "  melting-point  tube,"  supported  inside  a  perfectly  exhausted 
glass  tube,  and  heated  in  a  special  sand-bath  very  slowly  to  180 — 250°. 
After  some  hours,  a  shining  metallic  mirror  was  formed,  which  was 
sealed  off  from  the  preparation,  and  found  to  contain  73%  of  the 
radium  employed,  by  electroscopic  measurements.  The  radium  mirror 
was  dissolved  out  of  the  tube  and  converted  into  chloride.  In  spite  of 
the  impurity  of  the  preparation,  the  experiment  proves  that  elementary 
radium  is  chemically  and  physically  analogous  to  elementary  barium. 
It  appears  to  form  nitride  with  moist  air  even  more  readily  than 
barium.  -  F.  S. 

The  Radium  Content  of  Waters  of  the  Cam,  Cambridge 
Tap  Water,  and  Some  Varieties  of  Charcoal.  John  Satterley 
{Proc.  Camh.  Phil.  Soc,  1910,  15,  540— 544).— The  emanation 
generated  per  litre  of  Cambridge  tap  water  and  of  Cam  river  water 
respectively  is  that  in  equilibrium  with  130  and  5  (x  10"^^  gram  of 
radium),  while  the  amount  of  radium  is  1'6  and  3*2  (  x  10"^-  gram). 
The  Cambridge  waters  are  therefore  richer  in  radium  than  those  of 
Montreal,  which  accounts  for  the  higher  values  found  for  the  quantity 
of  emanation  in  the  air  of  Cambridge  than  in  that  of  Montreal.  In 
four  varieties  of  charcoal,  the  radium  contents  per  gram  were:  (1) 
cocoanut  0'4,  (2)  cocoanut  0"3,  (3)  Brazil-nut  1*3,  (4)  wood  03 
(  X  10-12  gram).  F.  S. 

Investigations  on  the  Radium  Content  of  Rocks.  I.  Ernst 
H.  BtJCHNER  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1910,  13, 
359 — 365). — The  investigation  includes  ten  rocks  from  the  West 
CJoast  of  Sumatra,  comprising  quartz  porphyrite,  granite,  basalt, 
andesite,  augite-andesite,  granitite,  diorite,  and  diabase.  These  rocks 
showed  a  content  of  radium  of  the  order  of  lO"'^  gram  per  gram, 
similar  in  magnitude  to  those  which  have  been  examined  by  other 
investigators.  The  highest  was  a  basalt  from  the  volcano  of  Asar 
(130),  and  the  lowest  were  the  diorite  and  diabase  (03  x  lO'^^  gram 
of  radium  per  gram).  F.  S. 

The  Radium  Content  of  Basalt.  (Hon.)  Robert  J.  Strutt 
{Proc.  Roy.  6'oc.,  1910,  A,  84,  377 — 379). — The  discrepancy  between 
the  author's  results  and  those  of  Joly  on  the  radium  content  of 
igneous  rocks  is  greatest  in  the  case  of  basalts,  the  value  found  by  the 
latter  being  about  eight  times  that  found  by  the  former.  New 
measurements  with  special  precautions  have  therefore  been  made  on  a 
new  set  of  three  basalts,  which  give  results  even  lower  than  the 
previous  set  (from  0-16  to  0*35  x  10~i2  gram  radium  per  gram),  whilst 
m  one  sample  previously  employed  a  new  determination  gives  the  same 
result  as  before  (0*57).  It  is  possible  that  Joly  has  met  with  exceptional 
Bpecimens.  F.  S. 
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The  Presence  of  Radioactive  Elements  in  Some  Incrusta- 
tions from  the  Fumaroles  of  Vesuvius.  Giuseppe  Kernot 
{Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1910,  [iiia],  16,  48 — 50.  Compare 
Abstr.,  1907,  ii,  365). — Incrustations  from  recent  fumaroles,  dissolved 
in  hydrochloric  acid  and  precipitated  with  hydrogen  sulphide,  yield  a 
mixture  of  sulphides,  from  which,  after  removing  arsenic  by  ammonium 
sulphide,  boiling  with  dilute  hydrochloric  acid,  and  dissolving  in  nitric 
acid,  lead  is  removed  as  sulphate,  and  a  greyish-white  precipitate  is 
then  obtained  by  the  addition  of  ammonia.  This  precipitate  is 
markedly  radioactive.  C.  H.  D. 

The  Radioactivity  of  the  Products  of  the  Recent  Eruption 
of  Etna.  Arnaldo  Piutti  and  Gennaro  Magli  {Rend.  Accad.  Sci. 
Fis.  Mat.  Napoli,  1910,  [iiia],  16,  159— 163).— The  products  of  the 
recent  volcanic  eruption  of  Etna  have  been  studied  in  the  same 
manner  as  those  of  Vesuvius  (this  vol.,  ii,  290).  The  smallest  radio- 
activity is  possessed  by  the  volcanic  sands,  followed  in  ascending  order 
by  the  lava,  the  scoriae,  and  the  sublimed  products  and  incrustations. 
The  maximum  activity  agrees  with  that  of  the  materials  obtained  from 
the  preceding  eruption,  and  is  greater  than  that  of  corresponding 
materials  from  the  last  eruption  of  Vesuvius,  in  which,  however,  the 
same  relative  order  is  observed.  C.  H.  D. 

Radioactivity  of  Italian  Minerals.  Eaffaelo  Nasini  and 
Mario  G.  Levi  {Gazzetta,  1910,  40,  ii,  101 — 122.  Compare  Abstr., 
1909,  ii,  7,  110). — A  complete  account  of  the  work  on  this  subject 
carried  out  by  the  authors  and  others.  R.  V.  S. 

A  Determination  of  the  Ratio  of  Mass  to  "Weight  for  a 
Radioactive  Substance.  L.  Southerns  {Froc.  Roy.  Soc,  1910, 
A,  84,  325 — 344). — The  ratio  of  mass  to  weight  of  the  oxides  of  lead 
and  of  uranium  have  been  compared  by  filling  the  hollow  bob  of  a 
specially  constructed  rigid  pendulum  with  these  two  substances,  and 
no  difference  between  them  has  been  indicated.  The  ratio  is  the  same 
for  the  two  substances  within  one  part  in  200,000.  F.  S. 

Electrical  Purification  and  Conductivity  of  Liquid  Sulphur 
Dioxide.  J.  Carvallo  {Compt.  rend.,  1910,  151,  717 — 719). — 
When  a  current  is  passed  through  liquid  sulphur  dioxide  free  from  air 
between  platinum  electrodes,  the  difference  of  potential  being  V,  it  is 
found  that  the  current  /  diminishes  with  time  until  a  limit  is  attained. 
The  negative  electrode  becomes  slightly  brown,  and  the  liquid  under- 
goes purification  by  prolonged  passage  of  the  current. 

When  V  is  200 — 500  volts,  the  limiting  current  does  not  vary  as  a 
simple  function  of  V.  With  a  difference  in  potential  of  1000  or  2000 
volts,  the  current  is  much  smaller  than  that  passing  with  lower 
tensions.  Curves  plotted  for  I=f(V)  are  in  accordance  with  Ohm's 
law,  when  F  does  not  exceed  100  volts.  The  limiting  conductivity  for 
higher  voltages  is  not  in  agreement  with  this ;  the  law  governing  it 
under  these  conditions  appears  to  resemble  the  laws  for  the  conduct- 
ivity  of   gases,    and    will   be  further  studied.     The  limiting  specific 
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resistance  under   100    volts    was  7-6x10^  ohms;  under   2350    volts, 
4'9  X  10^*^  ohms,  and  under  4000  volts,  4*9  x  10^''  ohms  per  cm. 

W.  0.  W. 

Electrical  Conductivity  of  Solutions  in  Aniline,  Methyl- 
anUine,  and  Dimethylaniline.  Al.  Sachaxoff  {J.  Russ.  Phys.  Chtm. 
Soc,  1910,  42,  683— 690).— The  object  of  the  research  was  to 
determine  the  connexion  between  the  chemical  nature  of  an  amine  and 
its  dissociating  power  and  its  power  of  giving  conducting  solutions. 
Since  the  dielectric  constants  of  the  three  amines  are  very  close  to  one 
another,  any  difference  that  may  exist  in  their  dissociating  powers 
would  be  due  to  the  difference  in  their  chemical  constitutions.  The 
following  salts  were  employed :  ammonium  iodide,  pyridine  hydro- 
bromide,  aniline  hydrobromide,  silver  nitrate,  and  lithium  iodide,  and 
tables  and  a  curve  for  aniline  solutions  are  given,  showing  the  relation 
of  concentration  to  electrical  conductivity.  All  the  solutions  show  a 
rapid  diminution  of  their  molecular  electrical  conductivity  with 
increasing  dilution,  this  probably  being  due  to  the  formation  and 
dissociation  of  complex  salts,  such  as  NH^l,2PhNH2,  AgX03,2PhNH2. 
Aniline  gives  the  best  conducting  solutions,  methylaniline  comes  next, 
whilst  the  solution  in  dimethylaniline  seems  to  be  on  the  border 
between  conducting  and  non-conducting  solutions.  The  conclusion  is 
drawn  that  the  chief  factor  determining  the  ability  to  give  conducting 
solutions  is  the  chemical  constitution  of  the  amine.  Z.  K. 

The  Potential  of  the  Sodium  Electrode.  Gilbert  N.  Lewis 
and  Charles  A.  Kraus  (J.  Amer.  Chem.  Soc,  1910,  32,  1459—1468). 
— A  method  of  obtaining  the  difference  of  potential  between  metallic 
sodium  and  a  solution  of  sodium  ions  of  normal  concentration  is 
described.  This  consists  in  determining  the  potential  difference 
between  a  dilute  sodium  amalgam  and  an  aqueous  solution  of  sodium 
hydroxide,  and  also  the  E.M.F.  of  the  cell  metallic  sodium  j  sodium 
iodide  dissolved  in  ethylamine  |  sodium  amalgam.  The  E.M.F.  of 
this  galvanic  combination  is  independent  of  the  medium  iu  which  the 
bodium  salt  is  dis.solved,  and  ethylamine  was  chosen  because  it  is  not 
acted  on  by  the  alkali  metal. 

The  E.M.F.  of  the  combination  sodium  amalgam  (0*206%  sodium)  | 
0'2^V-t.odium  hydroxide  j  normal  calomel  electrode  was  found  to  be 
2"1986  volts.  Assuming  that  the  sodium  hydroxide  is  ionised  to  the 
extent  of  82-8%,  this  gives  for  the  E.M.F.  of  the  cell  sodium 
amalgam  |  aqueous  solution  containing  Na  ions  in  normal  concentra- 
tion I  normal  calomel  electrode,  2-1526  volts.  The  potential  difference 
between  sodium  and  0206%  sodium  amalgam  is  08456  volt, and  these 
data  when  combined  give  for  the  E.M.F.  of  the  combination 
sodium  I  aqueous  solution  containing  lA'-sodium  ion  |  normal  calomel 
electrode,  2-9981  volts  at  25°. 

The  temperature-coefficient  of  the  sodium-sodium  amalgam  cell  is 
-  00000408  volt  per  degree,  and  from  this  it  is  calculated  that  the 
l.eat  of  solution  of  1  gram-atom  of  sodium  in  0206%  sodium  amalgam 
^  19,790  cal. 

The  precautions  to  be  observed  in  the  preparation  of  pure  sodium 
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amalgam  and  of  anhydrous  ethylamine  are  described  in  detail.  If 
these  are  followed,  the  observed  potential  differences  can  be  re-' 
produced  with  great  accuracy.  H.  M.  D. 

Oscillographic  Investigation  of  Some  Electrolytic  Processes. 
III.  D.  Reichinstein  {Zeitsch.  Mektrochem.,  1910,  16,  916—944. 
Qompare  Abstr.,  1909,  ii,  960). — Using  a  more  sensitive  oscillograph  (on 
the  photographic  record  a  deflexion  of  1  mm,  on  the  ordinate  axis  is 
given  by  a  current  of  00004  ampere,  whilst  1  mm.  on  the  axis  of 
abscissae  corresponds  with  0"0006  second),  the  author  has  studied  the 
polarisation  of  an  electrode  produced  by  a  fairly  strong  current  lasting 
a  few  hundredths  of  a  second  and  its  subsequent  decay.  The  cases 
examined  are  the  anodic  and  cathodic  polarisation  of  platinum  (also 
mercury  and  silver)  in  28%  sulphuric  acid ;  the  anodic  polarisation  of 
copper,  silver,  lead,  and  nickel  in  solutions  of  their  salts,  and  the  cathodic 
polarisation  of  palladium  in  sulphuric  acid  and  in  acid  zinc  sulphate. 
In  all  the  experiments  the  experimental  electrode  is  combined  with  a 
large,  unpolarisable  electrode.  The  results  are,  as  a  rule,  given  in  the 
form  of  reproductions  of  the  oscillograph  curves.  The  main  result, 
however,  is  that  during  the  passage  of  the  polarising  current,  the 
difference  of  potential  between  the  electrode  and  the  solution  is  always 
much  larger  than  the  equilibrium  P.D.  when  no  current  is  flowing, 
and  the  difference  increases  with  the  current.  The  rate  of  disappear- 
ance of  this  excess  depends  on  the  nature  of  the  product  of  electro- 
lysis and  of  the  electrode.  The  phenomenon  is  met  with  in  every  case 
examined  ;  it  is  hardly  possible  to  give  the  details,  and  also  the  possible 
mechanisms  which  the  author  suggests  in  explanation  of  them  in 
a  brief  abstract.  It  may  be  said,  however,  that  the  view  is  taken 
that  the  primary  products  of  the  electrolysis  are  not  identical  with 
the  stable  substances  finally  formed,  the  decay  of  the  excess  polarisa- 
tion being  due  to  the  transformation  of  one  into  the  other.       T.  E. 

The  Potentials  of  Chlorine,  Bromine,  and  Iodine  in  Methyl 
and  Ethyl  Alcohol.  J.  Neustadt  {Zeitsch.  Elektrochem.,  1910,  16, 
866— 869).— The  E.M.F.  of  a  cell  Ag  |  saturated  solution  of  AgCl  |  CI 
is  independent  of  the  solvent  used.  It  is  given  by  ^=£Ag-eci  + 
722'/wi^(log[Ag']-hlog[Cr]).  The  quantity  in  the  brackets  is  the 
logarithm  of  the  solubility  product  of  silver  chloride,  and  eAg  and 
cci  are  the  normal  potentials  of  silver  and  chloride  in  the  solvent  used. 
From  the  value  of  E  for  aqueous  solutions  and  determinations  of  the 
solubility  products  of  the  silver  haloids  in  the  alcohols,  the  differences 
of  the  normal  potentials  of  the  haloids  in  alcoholic  solutions  are 
therefore  easily  calculated.  The  solubility  products  in  alcoholic 
solutions  are  obtained  by  measurements  on  concentration  cells  of  the 
type  Ag  I  O-liV^-AgNOg  |  0-liV^-KCl  saturated  with  AgCl  |  Ag.  The 
concentrations  of  the  silver  and  chlorine  ions  in  the  alcoholic  solutions 
are  calculated  from  the  conductivity  measurements  of  Dempwolff 
(Abstr.,  1905,  ii,  9).  The  mean  values  of  the  solubility  products  at 
25°  are : 

Methyl  alcohol.  Ethyl  alcohol. 

AgCl r95xl0-'''  1-85x10-" 

AgBr   1-1    xlO-'-'  6-4    x  IQ-'" 

Agl 1-5   xlO-'"  1-1    xlO-"» 
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The  differences  of  the  normal  potentials,  calculated  in  the  way 
indicated  above,  are  : 

Water.         Methyl  alcohoL     Ethyl  alcohol 

Cj-fg^ 0-467  0-418  0-471 

«^-«J 0'772  0-707  0-712 

Determinations  in  acetone  were  impossible,  owing  to  formation  of 
complex  salts.  T.  E. 

Heat  Development  of  the  Clark  Cell.  F.  Pollitzer  {Zeitsch. 
physikal.  Chem.,  1910,  74,  748).— Cohen  (Abstr.,  1900,  ii,  520,  703) 
has  calculated  from  the  heats  of  solution,  etc.,  that  the  heat  development 
of  the  Clark  cell  is  81,127  cal.,  in  fair  agreement  with  the  fvalue 
calculated  from  the  variation  of  the  E.M.F.  with  temperature,  81,490 
cal.  In  calculating  the  latter  value,  however,  an  incorrect  value  of 
the  electrical  equivalent  of  heat  has  been  used.  The  accurate  value  of 
the  latter  (1  watt-second  =  0-2387  cal.)  gives  82,402  cal.  at  18"^,  which 
does  not  agree  with  the  value  calculated  from  the  heats  of  solution,  etc. 

G.  S. 

Piezochemical  Studies  V.  The  Transition  Element  and 
its  Applications.  Ernst  Cohen,  Katsuji  Inouye,  and  C.  Euwen 
(Zeitsch.  physikal.  Cheni.,  1910,  75,  1 — 29.  Compare  Abstr.,  1909,  ii, 
981).— The  transition  temperature  ZnSO^,7H20  Z-1  ZnSO^.eHjO  +  HgO 
has  been  determined  at  intervals  of  pressure  between  1  and  1500 
atmospheres  by  means  of  so-called  transition  elements  of  two  types. 
The  first  type,  a  modified  Clark  cell,  was  constituted  as  follows : 


Electrode  reversible  with 
reference  to  anion. 


Saturated  solution  of  zinc  sul- 
phate in  contact  with  the 
stable  solid  phase  of  the  salt. 


Electrode  revereible  with 
reference  to  cation. 


The  E.M.F.  of  this  element  under  different  pressures  was  measured 
at  temperatures  above  and  below  the  transition  point,  and  the  latter, 
at  a  definite  pressure,  taken  as  the  point  as  which  the  curves  repre- 
senting the  influence  of  temperature  on  the  E.M.F.  above  and  below 
the  transition  temperature  intersected.  The  other  arrangement 
consisted  of  two  cells,  one  of  which  contained  a  saturated  solution  of 
zinc  sulphate  in  contact  with  the  stable  form  of  the  salt,  whilst  the 
Folution  in  the  other  was  in  contact  with  the  metastable  form  of  the  salt 
(the  hexahydrate).  The  temperature  at  which  the  E.M.F.  becomes  zero 
when  these  cells  are  set  in  opposition  is  the  transition  temperature. 

The  transition  temperatures  with  the  first  type  of  cell  are  38-12°, 
39-96°,  41-19^,  and  42-63°,  and  with  the  second  type  3810^  39-90°, 
41-35°,  and  42-80°  at  1,500,  1000,  and  1500  atmospheres  respectively. 
The  result  at  one  atmosphere  pre.«sure  is  only  in  moderate  agreement 
with  those  of  previous  observers,  but  is  fully  confirmed  by  a  dilato- 
meter  experiment  (38-10— 38-20°).  G.  S. 

Piezochemical  Studies.  VI.  Ernst  Cohen  and  Katsuji 
Inouye  {Zeitsch.  physikal.  Chem.,  1910,  75,  219—231.  Compare 
preceding  abstract). — The  effect  of  pressure  on  the  E.M.F.  of  the  cell 
of  the  second  type  already  described  {loc.  ctt.)  has  been  deter- 
mined indirectly  by  application  of  the  equation:  E,  -  EQ^'jr{v^- v{), 
where  v^  and  v^  represent  the  volumes  of  the  system  before  and  after 
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the  passage  of  90,540  coulombs,  and  tt  is  the  pressure.  The  factor 
Vg-Vj  has  been  determined  directly  by  putting  pure  zinc  sulphate 
heptahydrate  in  a  pyknometer,  filling  up  with  toluene  as  indifferent 
liquid,  and  finding  the  change  of  volume  after  transformation  to 
the  hexahydrate.  Substituting  in  the  above  equation,  the  value 
Er^QQ  ~  Eq  =  0 "00088  volt  is  obtained,  as  compared  with  the  experimental 
value  0-00108  volt. 

Further,  the  Clausius-Clapeyron  equation  : 

dr/(ij»  =  10,333^(0-  -  T)/427-2r, 
where  (cr-T)  is  the  change  of  volume  in  the  transition  of  zinc 
sulphate  heptahydrate,  and  v  is  the  accompanying  thermal  effect,  can 
be  employed  to  find  the  effect  of  change  of  pressure  on  the  transition 
temperature.  Inserting  the  appropriate  values  of  [a-  -  T)  and  v, 
it  is  found  that  c?j9/c? 2^=0 '0032°,  whereas  the  experimental  value 
is  0-0036° 

Finally,  another  equation  is  derived  thermodynamically,  by  means 
of  which  dpjdT  can  be  calculated  by  means  of  electrical  measurements. 
It  leads  to  the  value  of  dpjdT  =Q-0{)11°,  instead  of  the  experimental 
value  given  above.  G.  S. 

Thermo-[electric]  Forces  of  Solid  Solutions  of  Metals  and 
Schenck's  Law.  August  L.  Bernoulli  {Ann.  Physik,  1910,  [iv], 
33,  690 — 706). — Thermo-electric  measurements  have  been  made  for 
various  solid  solutions  of  metals  in  order  to  test  Schenck's  formula 
x  =  7?/2e.log(^'/o-' :^/o-),  in  which  tt  is  the  thermo-electric  difference  of 
potential  between  the  pure  metal  and  a  solid  solution  containing 
a  second  metal,  h  and  a  are  the  thermal  and  electric  conductivities  of 
the  solvent  metal,  and  k'  and  a  the  corresponding  quantities  for  the 
solution. 

Solutions  of  thallium  and  tin  in  silver,  of  mercury  in  cadmium,  and 
of  tin,  zinc  and  nickel  in  copper,  were  investigated.  For  sufficiently 
dilute  solutions  the  observed  thermo-electric  potential  difference  agrees 
with  that  calculated  from  Schenck's  formula,  and  this  agreement  is 
particularly  good  when  the  atomic  weight  of  the  solute  metal  is 
considerably  greater  than  that  of  the  solvent  metal.  As  the 
concentration  of  the  solutions  increases,  the  agreement  becomes  less 
satisfactory.  In  the  case  of  the  copper  zinc  alloys,  the  observed 
potential  differences  are  much  larger  than  those  obtained  by 
calculation,  and  this  is  attributed  to  the  formation  of  the  compound 
CugZng.  H.  M.  D. 

Electrophoresis  of  Lamp  Black.  Albert  Reychler  {BvM.  Soc. 
chim.  Belg.,  1910,  24,  345 — 354). — Using  an  apparatus  similar  to 
that  described  by  Coehn  (Abstr.,  1909,  ii,  841),  the  author  has 
investigated  the  electrophoresis  of  lamp  black  (Kahlbaum's)  which 
had  been  subjected  to  different  methods  of  purification  in  order  to 
obtain  a  suspension  in  water.  These  methods  were  :  (a)  treatment 
with  a  mixture  of  potassium  dichromate  and  concentrated  sulphuric 
acid  for  eighteen  hours,  and  subsequent  washing  with  dilute  hydro- 
chloric acid  and  finally  with  water  ;  (h)  trituration  with  concentrated 
sulphuric  acid  and  then  washing  as  in  (a) ;  (c)  warming  with  a  dilute 
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solution  of  sodium  in  ordinary  alcohol,  and  subsequent  washing  with 
alcohol  and  water ;  (d)  no  purification  was  attempted,  but  a 
suspension  was  obtained  directly  by  introducing  the  lamp  black  into 
dilute  alcohol,  which  was  slightly  alkaline.  Suspensions  could  not  be 
obtained  when  it  was  put  directly  into  water. 

The  suspensions  obtained  were  investigated  as  such,  and  after  the 
addition  of  enough  potassium  hydroxide  or  hydrochloric  acid  to  make 
them  from  ^V/ 110  to  iNyi  1,000.  All  alkaline  suspensions  showed  the 
phenomenon  of  anaphoresis,  and  were  fairly  stable.  Suspensions 
which  were  very  feebly  acid  still  showed  anaphoresis,  but  when  the 
acidity  was  increased  (A7IIO)  they  were  flocculated  so  rapidly  that 
it  was  impossible  to  observe  whether  they  showed  cataphoresis 
(compare  Perrin,  Abstr.,  1905,  ii,  138).  Details  are  also  given  of 
actual  stability  of  the  different  suspensions  and  of  the  effect  of 
filtration. 

The  remainder  of  the  paper  is  occupied  with  a  discussion  of  the 
detergent  action  of  soap,  special  reference  being  made  to  the  theories 
of  Spring  (this  vol.,  i,  6)  and  of  Chevreul.  T.  S.  P. 

The  Nature  of  the  Coloured  Films  Formed  on  the  Alkali 
Metals  by  Electric  Discharges.  Julius  Elster  and  Hans  Geitel 
[Fhysikal.  Zeitsch.,  1910,  11,  1082—1083.  Compare  this  vol.,  ii,379). 
— The  coloured  substances  which  are  formed  on  the  surface  of  the 
alkali  metals  when  subjected  to  the  influence  of  the  glow  discharge  in 
hydrogen  at  low  pressure  have  been  described  as  colloidal  solutions  of 
the  metals  in  the  corresponding  hydrides.  It  is  pointed  out  that  the 
colours  of  the  different  substances  are  identical  with  those  of  the 
corresponding  modifications  of  the  alkali  metals  obtained  by  Fischer 
and  Schroter  (this  vol.,  ii,  609)  by  the  disintegrating  action  of  the  arc 
discharge  on  alkali  metal  electrodes  immersed  in  liquid  argon.  The 
two  series  of  coloured  substances  obtained  by  the  two  methods  are 
considered  to  be  identical. 

The  presence  of  hydrogen  is  supposed  to  facilitate  the  formation  of 
the  colloidal  metals  under  the  influence  of  the  glow  discharge  by  form- 
ing hydrides  which  act  as  solvents  for  the  metals.  Since  hydrogen 
was  in  all  probability  present  in  the  arc  discharge  experiments  of 
Fischer  and  Schroter,  the  formation  of  the  colloidal  metals  in  these 
circumstances  may  bo  in  some  measure  due  to  the  preliminary  formation 
of  hydrides. 

When  potassium  is  subjected  to  the  glow  discharge  at  the  tempera- 
ture of  liquid  air,  the  coloured  film  is  not  formed  to  any  appreciable 
extent,  and  this  is  attributed  to  the  absence  of  the  hydride,  which 
18  not  formed  in  consequence  of  the  low  vapour  pressure  of  the  alkali 
metal  at  this  temperature.  H.  M.  D. 

Specific  Heats  and  Gas  Equilibria  from  Explosion  Experi- 
ments. II.  Mathias  Pier  {Zeitsch.  Eltktrochem.,  1910, 16,  897--903). 
—The  manometer  previously  used  (Abstr.,  1909,  ii,  789)  is  improved 
by  fixing  the  mirror  directly  to  the  corrugated  diaphragm  about 
midway  between  its  centre  and  its  periphery. 

By  exploding  acetylene  (a)  with^cxcess  of  air,  (6)  with  excess  oi 
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oxygen,  and  (c)  with  excess  of  carbon  dioxide,  data  are  obtained  from 
which  the  ratios  of  the  specific  heats  of  carbon  dioxide  or  of  oxygen  to 
that  of  nitrogen  are  calculated.  The  molecular  heat  of  oxygen,  up  to 
2200°,  is  the  same  as  that  of  nitrogen  (4-900 +  0'00045«).  The 
formulae  of  Holborn  and  of  Langen  do  not  represent  the  results 
obtained  for  carbon  dioxide  ;  a  new  equation  is  therefore  proposed  for 
the  mean  molecular  heat  of  carbon  dioxide  between  0°  and  f  at 
constant  volume:  c  =  6-800  + 3-3  x  10-s«  -  0-95  x  10-6/2  +  0-1  x  IQ-^^^, 
This  represents  both  the  author's  results  between  1600°  and  2100° 
and  those  of  Holborn  and  Henning  (200 — 1364°)  with  sufficient 
accuracy. 

The  molecular  heat  of  sulphur  dioxide  is  obtained  from  explosions  of 
carbon  disulphide  with  oxygen.  It  is  the  same  as  that  of  carbon 
dioxide  up  to  2000°. 

The  dissociation  of  carbon  dioxide  is  calculated  from  the  results  of 
explosions  of  mixtures  of  carbon  monoxide  and  oxygen  on  the  assump- 
tions that  carbon  monoxide  has  the  same  molecular  heat  as  nitrogen, 
and  that  the  above  expression  for  carbon  dioxide  holds  up  to  3000°. 
The  results  are  too  high,  which  is  taken  to  indicate  that  the  specific 
heat  of  carbon  dioxide  inci-eases  more  rapidly  above  2000°.  An 
attempt  to  measure  the  equilibrium  COg  +  Hg  =  HgO  +  CO  also  failed 
for  reasons  which  are  not  clearly  understood.  T.  E. 

Critical  Phenomena  of  Ethyl  Ether.  F.  B,  Young  {Phil. 
Mag.,  1910,  20,  793 — 828). — Observations  relating  to  the  nature  of 
the  critical  phenomena  in  ethyl  ether  are  described  and  discussed  in 
reference  to  Andrews's  theory. 

It  has  been  frequently  observed  that  when  a  liquid  in  contact  with 
its  vapour  is  heated  to  the  critical  temperature,  the  meniscus  dis- 
appears, whilst  the  density  of  the  liquid  is  still  distinctly  greater  than 
that  of  the  vapour,  and  that  this  difference  of  density  may  persist  for 
a  considerable  time,  even  when  the  temperature  is  raised  above  the 
critical  temperature.  Various  explanations  of  this  have  been  offered, 
some  of  which  attempt  to  reconcile  it  with  Andrews's  theory,  whilst 
others  regard  it  as  evidence  of  the  incompleteness  of  this  theory. 

The  ethyl  ether  used  in  the  experiments  was  purified  as  completely 
as  possible,  and  elaborate  precautions  were  taken  to  free  it  from  traces 
of  air,  for  observations  made  with  different  tubes  containing  extremely 
small  quantities  of  gaseous  impurities  indicate  that  these  may  visibly 
modify  the  critical  phenomena.  The  Jena  glass  tubes  containing  the 
ether  were  heated  in  an  aniline  vapour-bath,  the  temperature  of  which 
could  be  adjusted  very  exactly  by  regulation  of  the  pressure.  Sliding 
freely  inside  each  tube  was  a  bell-shaped  piece  of  tubing  sealed  on  to 
a  closed  tube  containing  iron  filings,  which  enabled  the  bell  to  be 
raised  or  lowered  by  means  of  an  electro-magnet.  This  arrangement 
was  found  to  give  a  very  delicate  means  of  testing  the  contents  of 
the  tubes  for  traces  of  gaseous  impurities. 

The  conclusion  drawn  from  the  observations  is  that  the  critical 
phenomena  observed  with  the  pure  substance  can  be  explained  in 
accordance  with  Andrews's  theory,  and  that  the  phenomena  advanced 
in  support  of  the  insufficiency  of  this  theory  are  to  be  observed  only 
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in  tubes  which  contain  traces  of  impurities.  The  part  played  by 
hydrostatic  pressure  is,  in  all  probability,  negligibly  small,  and  the 
differences  in  density  which  are  observed  on  the  disappearance  of  the 
meniscus  are  apparently  due  to  slight  differences  in  temperature. 

From  a  study  of  the  phenomena  of  opalescence,  the  author  considers 
that  the  opalescence  is  not  due  to  the  formation  of  an  emulsion,  but 
to  variations  in  the  temperatures  of  the  individual  molecules,  as  has 
been  supposed  by  Kiister. 

In  an  appendix,  a  vapour  thermostat  for  experiments  on  critical 
phenomena  is  described.  The  vapour-jacket  is  connected  with  a 
large  flask,  which  communicates  with  a  closed  mercury  manometer. 
This  is  provided  with  a  short  arm,  in  which  is  a  float  which  makes 
electrical  contact  with  a  platinum-tipped  needle.  When  contact  is 
made,  a  relay  is  actuated,  and  a  current  is  sent  through  a  coil  of  fine 
wire  contained  in  the  large  flask.  The  heat  developed  causes  the  air 
to  expand  until  the  consequent  rise  of  pressure  breaks  the  contact. 
By  wrapping  the  coil  of  wire  in  cotton  wool,  the  change  of  pressure  is 
made  to  take  place  less  suddenly,  and  the  mercury  in  the  gauge  is 
thus  enabled  to  follow  the  change  of  pressure  more  closely. 

H.  M.  D. 

Influence  of  the  Surface  of  a  Solid  Phase  on  the  Latent 
Heat  and  on  the  Melting  Point.  P.  N.  Pawloff  (J.  Buss.  Phrjs. 
Chem.  Soc.,  1910,  42,  677—680.  Compare  Abstr.,  1909,  ii,  19,  295). 
— The  formula  obtained  by  the  author  connecting  the  melting  point 
with  the  surface  energy  of  a  phase  is  now  deduced  by  another  method, 
and  a  further  formula  is  given  showing  in  what  direction  the  melting 
point  of  small  particles  varies  as  compared  with  that  of  large  ones. 
If  small  particles  have  a  smaller  heat  of  fusion,  then  the  temperature 
at  which  they  melt  is  lower  than  that  of  the  large  particles ;  if  their 
heat  of  fusion  is  greater,  then  the  melting  point  is  higher  than  that  of 
the  large  ones. 

If  the  free  surface  energy  of  a  solid  phase  is  less  than  the  free 
surface  energy  of  the  liquid  phase,  then  the  increase  of  surface  of  the 
solid  phase  is  accompanied  by  a  rise  in  its  heat  of  fusion,  and  vice  versa. 
If  the  free  surface  energy  of  the  solid  and  liquid  phases  are  equal, 
then  the  cliange  in  the  size  of  the  surface  exerts  no  influence  on  the 
latent  heat  of  fusion  (see  further,  this  vol.,  ii,  1043).  Z.  K. 

Influence  of  Degree  of  Dispersion  of  Solid  Crystalline 
Substances  on  their  Melting  Points.  P.  P.  von  Weimarn 
(/.  Hum.  Phj8.  Chem.  Soc,  1910,  42,  647— 653).— A  short  discussion 
of  the  author's  previous  work  on  this  subject.  The  properties  of  the 
surface  layer  of  a  crystal  resemble,  although  they  are  not  identical 
with,  thohe  of  the  interior  of  a  strongly  compressed  liquid,  whilst  the 
superficial  layer  of  a  liquid  resembles  the  interior  of  a  strongly  com- 
pressed gas ;  therefore,  with  an  increase  in  the  degree  of  dispersion,  a 
solid,  crystalline  substance  becomes  more  active  chemically,  more  volatile, 
more  soluble,  and  more  readily  fusible.  The  two  most  important  factors 
in  determining  the  structure  and  properties  of  the  surface  layer  of  a 
crystal  are  :  (A)  the  unilateral  action  of  the  vectorial  molecular  forces 
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on  the  molecules,  forming  the  free  surface  of  the  crystal.  (B)  The 
dynamic  (kinetic  molecular)  processes  occurring  on  the  free  surface  of 
the  crystal.  A  gives  rise  to  the  capillary  pressure,  which  is  superadded 
to  the  external  pressure  on  the  surface,  and  increases  with  the  degree 
of  dispersion  ;  consequently,  as  the  degree  of  dispersion  increases,  so 
A  tends  to  diminish  the  similarity  between  the  surface  of  the  crystal 
and  a  liquid,  the  melting  point,  in  general  (except  in  cases  such  as  ice), 
rising  with  an  increase  in  pressure.  J3,  on  the  other  hand,  tends  to 
increase  the  similarity  between  the  surface  of  a  crystal  and  a  liquid, 
and  since  a  fine  disperse  system  is  almost  always  more  active  than  a 
coarse  one,  Ji  acts  as  a  more  energetic  factor  than  A.  Injaddition,  the 
melting  point  is  lowered  in  a  system  of  great  dispersion  by  the  fact 
that  the  surface  of  the  crystals  dissolves  the  surrounding  medium 
until  saturated  ;  consequently,  the  melting  point  and  other  physical 
properties  of  a  disperse  system  varies  with  the  nature  of  the  medium 
by  which  it  is  surrounded,  or  from  which  the  crystals  have  been 
separated,  and  the  greater  the  degree  of  dispersion  the  more  marked 
is  this  variation.  Z.  K. 

The  Spontaneous  Crystallisation  and  the  Melting-  and 
Freezing-Point  Curves  of  Mixtures  of  Two  Substances  which 
form  Mixed  Crystals  and  Possess  a  Minimum  or  Eutectic 
Freezing  Point.  Mixtures  of  Azobenzene  and  Benzylaniline. 
Florence  Isaac  (Proc.  Roy.  Soc,  1910,  A,  84,  344— 369).— From 
freezing-  and  melting-point  observations  with  mixtures  of  azobenzene 
and  benzylaniline,  it  has  been  found  that  these  substances  form  a 
eutectic  mixture  which  solidifies  at  26°  and  contains  19%  of  azo- 
benzene. Mixed  crystals  are  formed  by  mixtures  containing  more 
azobenzene  than  the  eutectic,  but  not  by  mixtures  which  contain  less. 
The  form  of  the  melting-point  curve  was  confirmed  by  analysis  of 
the  mixed  crystals. 

The  temperatures  at  which  different  mixtures  undergo  spontaneousf 
crystallisation  were  also  determined  by  two  different  methods,  and  in 
this  way  the  supersolubility  curve  was  obtained.  This  curve  exhibits 
a  minimum  for  liquids  which  have  approximately  the  composition  of 
the  eutectic  mixture,  and,  for  the  most  part,  it  runs  nearly  parallel  to 
the  freezing-point  curve.  The  supersolubility  curve,  on  the  other 
hand,  cuts  the  melting-point  curve  at  three  different  points.  The 
mixed  crystals  which  separate  out  on  spontaneous  crystallisation  along 
the  supersolubility  curve  have  been  determined  for  various  liquid 
mixtures  of  the  two  substances.  Microscopic  examination  of  sections 
cut  from  the  solid  solutions  indicates  that  gradual  changes  take  place  in 
these  mixed  crystals  at  the  ordinary  temperature.  H.  M,  D. 

Freezing  Mixtures.  Jacques  Duclaux  {Compt.  rend.,  1910,  15U 
715 — 716). — A  description  of  a  simple  method  for  attaining  low 
temperatures.  Two  liquids,  which  produce  a  fall  in  temperature 
on  mixing,  are  allowed  to  flow  through  two  long  glass  tubes  (diameter, 
1  mm.).  The  liquids  leave  the  tubes  at  the  rate  of  1  to  2  drops 
per  second,  and  then  mix.  The  mixture  is  caused  to  flow  over  the 
tubes  before  leaving  the  apparatus,-  thus  lowering  the  temperaturo 
of  the  incoming  liquids.     By  this  method  a  temperature  of  -  48°  can. 


GENERAL  AND   PHYSICAL   CHEMISTRY.  ii.    1035 

be  maintained  for  long  periods,  employing  100  c.c.  of  carbon  disulphide 
and  70  c.c.  of  acetone  per  hour.  In  one  experiment,  a  volume  of 
20  c.c.  was  kept  at  —  43"5°  with  this  mixture  in  a  double-walled, 
silvered  glass  tube,  the  external  temperature  being  22°.     W.  O.  W. 

Condition  of  Substances  in  Solution  in  Absolute  Sulphuric 
Acid.  V.  Giuseppe  Oddo  and  E.  Scandola  {GazzeUa,  1910,  40, 
ii,  163 — 209.  Compare  Abstr.,  1909,  ii,  377,  792,  and  Hantzsch,  ibid., 
ii,  973). — Since  in  the  opinion  of  the  authors  the  condition  of  alcohols 
in  solution  in  absolute  sulphuric  acid  has  now  been  settled,  they  have 
proceeded  to  the  study  of  the  ethers  and  esters.  In  a  polemical 
appendix,  the  objections  raised  by  Hantzsch  are  discussed,  further 
inaccuracies  in  his  results  are  suggested,  and  finally  the  authors'  views 
on  the  whole  question  under  examination  are  set  forth. 

In  calculating  from  the  cryoscopic  measurements  the  molecular 
weights  of  the  substances  in  solution,  a  correction  is  introduced  for 
the  proportion  of  the  dissolved  substance  which  has  been  acted  on 
by  the  sulphuric  acid,  the  correction  being  obtained  by  neutralising 
the  remaining  sulphuric  acid  with  barium  hydroxide  and  weighing 
the  barium  sulphate  obtained.  When  this  is  done,  it  is  found  that  the 
molecular  weights  amount  to  very  nearly  50%  of  the  theoretical  in  the 
case  of  all  the  following  ethers  :  ethyl  ether,  propyl  ether,  n-butyl 
ether,  zsoamyl  ether,  7i-heptyl  ether,  dimethylpyrone.  Hence  all  these 
ethers  yield  an  acid  oxonium  sulphate  which  dissociates. 

In  the  case  of  the  esters  ethyl  acetate  and  ethyl  monochloroacetat^, 
it  is  found  that]  decomposition  (to  the  extent  of  15'35°o  and  32"9%, 
respectively)  occurs,  although  Hantzsch  has  stated  otherwise  in  regard 
to  the  former  substance.  Taking  this  decomposition  into  account,  the 
molecular  weights  are  55%  and  62%  respectively  of  the  theoretical 
values,  showing  that  the  esters  are  weaker  oxonium  bases  than  the 
ethers,  the  weakness  being  greater  the  more  negative  the  radicle  which 
they  contain.  The  authors  consider  that  when  an  ester  is  dissolved  in 
absolute  sulphuric  acid,  three  changes  occur  :  (1)  formation  of  the  acid 
oxonium  sulphate,  which  dissociates  into  two  ions;  (2)  molecular 
dissocijition  of  part  of  this  salt ;  (3)  partial  decomposition  of  the  ester 
into  two  acids,  namely,  the  alkyl  hydrogen  sulphate,  and  the  acid 
corresponding  with  the  contained  radicle.  Of  these,  the  second  tends  to 
give  values  above  50%,  the  third  values  below  that.  Hence  the  mere 
cryoscopic  measurement  may  indicate  507/o.  Results  according  with 
this  view  were  obtained  also  with  isoamyl  formate,  isoamyl  acetate, 
and  Moamyl  butyrate. 

Experiments  with  ethyl  nitrate,  t«oamyl  nitrate,  and  i^oamyl 
nitrite  show  that  with  increase  in  the  negative  character  of  the 
acid  radicle  (as  compared  with  those  of  the  ethers  and  esters  already 
mentioned),  the  acid  decomposition  of  the  molecules  reaches  a  maximum, 
and  no  indication  of  an  oxonium  salt  can  be  found.  s«c.-Butyl  nitrate 
gives  results  indicating  that  the  difference  between  primary  and 
Becondary  alcohols  already  noticed  {loc.  cil.)  exists  also  in  the  case  of 
the  esters.  Methyl  sulphate  has  not  the  normal  molecular  weight,  as 
stated  by  Hantzsch  On  the  contrary,  the  authors  advance  reasons 
for   supposing   that   a  large    part  of  it  is  decom{X>8ed  to  form  the 
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acid  ester,  and  that  in  addition  complex  molecules,  such  as  Me2(HS04)2, 
also  exist  in  the  solution.  R.  V.  S. 

Some  Molecular  Weights  in  Phosphoryl  Chloride  as  a 
Cryoscopic  Solvent.  Paul  Walden  {Zeitsch.  anorg.  Chem.,  1910, 
68,  307 — 316). — Phosphoryl  chloride  has  been  used  as  a  cryoscopic 
solvent  by  Oddo  (Abstr.,  1901,  ii,  492,;  1904,  ii,  236),  who  found  the 
melting  point  to  be  -  1'782'^,  and  the  cryoscopic  constant  70"16.  The 
author  finds  the  melting  point  to  be  +1  '25°,  and  the  cryoscopic 
constant,  determined  as  the  mean  of  experiments  with  several 
compounds,  76  "8,  corresponding  with  a  latent  heat  of  fusion  of 
19-8  Cal. 

Simple  molecular  weights  are  given  by  the  compounds  ICl,  ICN, 
NgOg,  ClgO^,  and  OsO^.  Phosphoric  oxide,  chromic  acid,  and  iodine 
pentoxide  are  practically  insoluble  in  phosphoryl  chloride. 

The  cryoscopic  constant  of  bromoform  is  1 44.  Both  solid  a-  and 
liquid  /?-iodine  chloride  are  unimolecular  in  bromoform.        C.  H.  D. 

Dici/c^ohexyl  as  a  Cryoscopic  Solvent.  Luigi  Mascarelli  and 
L.  Vecchiotti  {Atti  R.  Accad.  Lincei,  1910,  [v],  19,  ii,  410 — 414). — 
For  the  purpose  of  comparison  with  cyc^ohexane  (Abstr.,  1909,  ii,  19, 
972)  the  behaviour  of  dicyc^ohexyl,  C,;Hjj*CgHjj,  prepared  by  the 
reduction  of  diphenyl  by  hydrogen  in  the  presence  of  nickel,  has  been 
examined.  The  cryoscopic  constant  has  a  mean  value  of  145 '2.  The 
solubility  of  most  substances  in  this  solvent  in  the  cold  is  small.  Phenol, 
propyl  alcohol,  and  acetic  acid  are  associated,  even  in  dilute  solution. 
The  general  behaviour  of  ketones  and  nitro-compounds  in  dic^/cZohexyl 
closely  resembles  that  of  the  same  substances  in  cyc^ohexane.  Tetra- 
nitromethane,  however,  is  normal.  C.  H.  D. 

Vapour  Pressure  Curves.  Demetrius  E.  Tsakalotos  {Zeitsch. 
physikal  Chem.,  1910,  75,  743—746.  Compare  this  vol.,  ii,  266).— 
The  minimum  of  vapour  pressure  in  the  binary  mixture  chloroform- 
ethyl  ether  is  probably  connected  with  the  formation  of  a  compound 
EtgOICHClg.  From  the  results  of  surface-tension  and  vapour  pressure 
measurements,  it  appears  that  liquid  oxygen  is  polymerised,  whereas 
according  to  Walden's  boiling-point  formula  (Abstr.,  1909,  ii,  122)  it 
is  unimolecular.  G.  S. 

Studies  in  Vapour  Pressure.  III.  A  Static  Method  for 
Determining  the  Vapour  Pressures  of  Solids  and  Liquids. 
Alexander  Smith  and  Alan  W.  G.  Menzies  (J.  Amer.  Chem.  Soc, 
1910,  32,  1412—1434;  Ann.  Physik,  1910,  [iv],  33,  971—978. 
Compare  this  vol.,  ii,  687,  688). — The  sources  of  error  involved  in 
vapour  pressure  measurements  are  discussed,  and  a  critical  resum^ 
is  given  of  the  various  methods  which  have  been  employed  in  such 
determinations.  A  new  form  of  apparatus,  called  the  static  iso- 
teniscope,  is  described,  and  it  is  claimed  that  by  means  of  this 
apparatus  more  trustworthy  measurements  of  vapour  pressures  can 
be  made  than  by  the  older  methods.  It  consists  of  a  small  U-tube, 
one  limb  of  which  is  connected  with  a  small  splierical  bulb,  and  the 
other  with  a  long  vertical  tube,  which  communicates  with  a  mercury 
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gauge  and  with  a  large  iron  bottle,  which  in  turn  can  be  put  into 
communication  with  (1)  the  atmosphere,  (2)  a  vacuum  reservoir  and 
water  pump,  or  (3)  a  pressure  reservoir  and  compression  pump.  The 
lower  half  of  the  U-tube  is  occupied  by  a  confining  liquid,  and  to 
prevent  the  ascent  of  this  into  the  spherical  bulb  containing  the 
vaporising  liquid  or  into  the  long  vertical  tube,  small  bulbs  are 
blown  on  the  upper  end  of  each  limb  of  the  U-tube.  The 
liquid  under  investigation  may  be  conveniently  employed  as  confining 
liquid. 

In  the  manipulation  of  the  apparatus,  the  temperature  of  the 
liquid  bath,  in  which  the  isoteniscope  is  immersed,  is  fixed,  and  the 
pressure  in  the  iron  bottle  is  then  adjusted  until  the  liquid  in  the 
bulb  boils  freely.  After  the  removal  of  all  air  and  dissolved  gases, 
the  pressure  is  cautiously  increased  until  the  levels  of  the  confining 
liquid  are  the  same  in  both  limbs  of  the  U-tube.  To  ensure  that  all 
foreign  gases  have  been  expelled,  the  process  of  boiling  and  adjusting 
of  the  pressure  is  repeated  until  constant  pressure  values  are  recorded 
on  the  gauge. 

To  test  the  results  obtainable  with  this  apparatus,  the  authors 
have  measured  the  vapour  pressure  of  water  between  50°  and  90^,  the 
isoteniscope  being  immersed  in  a  thermostat,  the  temperature  of  which 
was  determined  by  means  of  a  resistance  thermometer.  The  data 
obtained  are  in  close  agreement  with  the  measurements  of  Holborn 
and  Henning.  H.  M.  D. 

Studies  in  Vapour  Pressure.  IV.  A  Re-determination  of 
the  Vapour  Pressures  of  Mercury  from  250°  to  435°. 
Alexander  Smith  and  Alan  W.  C.  Menzies  (/.  Ayyier.  Ckem.  Soc, 
1910,  32,  1434—1447;  Ann.  Physik,  1910,  [iv],  33,  979—988).— 
The  measurements  were  made  by  means  of  the  static  isoteniscope 
(compare  preceding  abstract).  From  the  vapour  pressures,  106'52  mm. 
at  264-16°,  760  mm.  at  356-95°,  and  259867  mm.  at  43396°,  a 
KirchofP-Rankine-Dupre  formula  has  been  obtained,  which  may  be 
written:  log  ;?  =  99073436  -  3276-628/^  -  06519904  log  6.  The  ex- 
perimental data,  which  agree  well  with  the  pressures  calculated  from 
this  equation,  are  compared  with  the  older  measurements  of  Gebhardt, 
Regnault,  Ramsay  and  Young,  and  with  the  probable  values  calculated 
by  Laby  (Abstr.,  1908,  ii,  1039)  from  the  several  known  series. 
The  divergences  between  the  authors'  measurements  and  the  values 
adopted  by  Laby  are  not  inconsiderable,  the  difference  amounting  to 
15  mm.  at  450°. 

A  table  is  given  showing  the  vapour  pressures  of  mercury  for 
every  2°  between  0°  and  450° ;  these  pressures  are  the  values  obtained 
from  the  formula  given  above.  The  temperatures  refer  to  the  thermo- 
dynamic scale,  and  the  pressures  to  the  normal  value  of  gravity. 

H.  M.  D. 

Studies  in  Vapour  Pressure.  V.  A  Dynamic  Method  for 
Measuring  Vapour  Pressures,  with  its  Application  to  Benzene, 
and  Ammonium  Chloride.  Alexanuer  Smith  and  Alan  W.  C, 
Menzies  (/. /lm<fr.  Chem.  Soc,  1910,  32,  1448—1459;  Ann.  I'liysik. 
1910,  [iv],  33,  989— 994).— The  authors  describe  a  modified  form  of 
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apparatus  for  the  dynamic  measurement  of  vapour  pressures  (compare 
this  vol.,  ii,  687,  688).  The  apparatus,  which  is  immersed  in  a  well- 
stirred  liquid  bath,  consists  of  a  small  bulb,  which  communicates 
through  a  narrow  tube  with  a  small  reservoir  containing  a  suitable 
confining  liquid.  The  tube  is  sealed  through  the  upper  wall  of  the 
reservoir,  and  terminates  beneath  the  surface  of  the  confining  liquid. 
By  means  of  a  long  vertical  tube,  the  reservoir  can  be  put  into 
communication  with  a  pump  or  compression  apparatus. 

This  so-called  dynamic  isoteniscope  has  been  employed  for  the 
measurement  of  the  vapour  pressure  of  benzene  between  65°  and  120°, 
and  that  of  ammonium  chloride  between  280°  and  333"5°.  The  results 
are  compared  with  those  of  previous  observers,  who  have  used  both 
static  and  dynamic  methods  of  measurement.  In  the  case  of 
ammonium  chloride,  the  authors'  vapour  pressure  curve  lies  between 
the  curves  representing  the  data  of  Ramsay  and  Young  and  those  of 
Johnson  (Abstr.,  1908,  ii,  157).  H.  M.  D. 

The  Composition  and  Vapour  Tension  of  Solutions.  III. 
The  Influence  of  Temperature  on  the  Composition  of 
Solutions.  M.  S.  Vkevsky  (J.  Russ.  Phys,  Chem.  Soc,  1910,  42, 
702 — 714). — The  solutions  of  ethyl,  methyl,  and  propyl  alcohol  in 
water  have  been  investigated.  Curves  are  given  showing  the  relation 
between  tbe  %  molecular  composition  of  the  solutions  and  the%molecular 
composition  of  the  vapour  at  various  temperatures  for  each  pair  of 
liquids,  and  the  composition  of  the  constant  boiling  point  solution  of 
propyl  alcohol  and  water  is  deduced  graphically.  As  the  temperature 
of  the  solution  of  methyl  and  ethyl  alcohol  in  water  rises,  the  relative 
proportion  of  water  in  the  vapour  increases,  whilst  in  the  case  of 
propyl  alcohol,  the  proportion  of  alcohol  in  the  vapour  increases  under 
similar  conditions.  These  facts  are  deduced  theoretically  and  shown 
to  agree  with  experiment.  Z.  K. 

Micro -distilling  Apparatus.  A.  Gawalowski  {Zeitsch.  anal. 
Chem.,  1910,  49,  744 — 745). — -The  apparatus  consists  of  a  very  small 
flask  (or  test-tube),  the  neck  of  which  is  shaped  like  the  head  of  an 
alembic.  For  very  volatile  liquids,  by  means  of  a  cork,  a  small, 
inverted  condenser  is  attached,  the  tube  from  which  is  bent  slightly 
so  that  the  liquid  which  drops  from  it  will  fall  into  the  annular  space 
in  the  alembic  head.  L.  de  K. 

Measurement  of  Heats  of  Combustion  with  the  Calorimetric 
Bomb  and  Platinum  Resistance  Thermometer.  Fkanz  Wrede 
{Zeitsch.  physikal.  Chem.,  1910,  75,  81 — 94). — A  number  of  other 
determinations  of  heats  of  combustion  has  been  made  by  the  method 
already  described  (Abstr.,  1908,  ii,  155).  The  heats  of  combustion  in 
joules  per  gram  are  as  follows  :  phenylacetic  acid,  28*618  ;  a-methyl 
glucoside,  18*175;  naphthalene,  40314;  furoin,  23'941  ;  glycine, 
13035;  (^^alanine,  18'218  j  cZ-alanine,  18-217;  dZ-valine,  25045; 
glycine  anhydride,  17"441 ;  <i-alanine  anhydride,  23'1G3  ;  rfMeunyl- 
glycine,  24'367;  formyl-rfMeucino,  24*134;  diglycylglycine,  15*732; 
triglycylglyciue,  16*119;  glycylglycinecarboxylic  acid,  11*234;  meth^l- 
uracil,  18*688;  and  tsoseriue,  13*709. 
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The  sources  of  error  in  the  work  of  previous  observers,  and  the 
possibility  of  applying  corrections  to  their  data  are  discussed. 

G.  S. 

Solutions.  II.  Variation  of  Density  of  Binary  Mixtures 
with  Temperature.  F.  Schwers  {Bull.  Soc.  chim.,  1910,  [iv],  7, 
937—940).— In  previous  papers  (Abstr.,  1909,  i,  80,  ii,  794)  it  has 
been  shown  that  if  changes  of  volume  are  expressed  in  percentages  of 
the  initial  volume,  the  volume-temperature  curve  for  a  binary  liquid 
mixture  is  sinuous  and  §hows  characteristic  inflexions.  It  can  be 
superposed  on  that  illustrating  the  relationship  between  refractive 
index  and  temperature  for  the  same  mixture  (this  vol.,  ii,  913),  and  is 
similar  in  form  to  the  curve  expressing  the  relationship  between  heat 
developed  and  temperature  of  admixture,  for  the  same  mixture.  These 
observations  cannot  be  explained  by  the  hydrate  theory  of  solution>;, 
and  the  following  explanation  is  suggested.  Admixture  of  two  liquids 
may  cause  disintegration  of  associated  molecules,  the  existence  of  which 
was  proved  by  Ramsay  and  Shields  (Trans.,  1S93,  63,  1089).  Such 
disintegration  causes,  according  to  van  Laar  (Abstr.,  1900,  ii,  189), 
a  diminution  in  volume.  In  a  mixture  this  may  be  counterbalanced 
in  part,  or  overbalanced,  by  an  increase  in  volume  due  to  a  new 
association  between  different  molecules.  In  raising  the  temperature 
of  such  a  system,  each  complex  formed  will  undergo  disintegration  in 
accordance  with  its  own  constant  of  dissociation,  and  since  this 
constant  is  not  a  linear  function  for  a  single  liquid,  it  is  conceivable 
that  such  changes  occurring  in  a  mixed  system  may  be  represented  by 
a  sinuous  curve.  T.  A.  H. 

New  Theory  of  Molecular  Volumes.  Gebvaise  Le  Bas  (Chem. 
News,  1910,  102,  226— 229).— The  volumes  of  a  number  of  atoms  or 
groups  in  straight  chain  compounds  or  in  the  side  chains  of  ring 
compounds  have  been  calculated  as  described  in  previous  papers 
(compare  Abstr.,  1907,  ii,  754;  1908,  ii,  667).  The  results  are  as 
follows:  0H=11-1  =  3H;  CO-OH  =  370  =  10H;  CO.,  =  33-3  =  9H; 
CO  =  22-2  =  6H  (except  in  CO-OH  group,  where  C0'=  259  =  7H) ; 
CH0=25'9  =  7H.  Oxygen  in  the  hydroxyl  group  generally,  in  the 
phenolic  ethers,  and  in  aldehydes  and  ketones  =  2H  ;  in  the  carbonyl 
group  and  in  the  aliphatic  ethers  it  is  equal  to  3H.  Doubly  linked 
oxygen  in  a  ring  is  also  equal  to  3H. 

The  volumes  of  a  number  of  ring  compounds  containing  oxygen  are 
tabulated,  and  it  is  shown  that  ring  structure  is  accompanied  by 
considerable  contraction,  which  varies  in  magnitude  with  the  size  and 
complexity  of  the  ring.  The  relative  volumes  are,  however,  the  same 
in  spite  of  the  contraction.  G.  S. 

Method  for  Determining  the  Lower  and  Upper  Limits  of 
Eltisticity.  The  Hardening  of  Metals.  O.  Faust  and  (Ustav 
Tamman.v  {Zeitsch.  pUysihU.  C/urni.,  1910.  75,  108— 126).— The  lower 
limit  of  elasticity  of  a  metal  can  be  determined  by  subjecting  a  piece 
of  which  one  side  is  highly  polished  to  pressure  or  to  a  pull,  and 
observing  microscopically  the  point  at  which  the  polish  just  begins 
to  disappear.     The  elasticity  can  be  increased  by  alternately  slowly 
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increasing  the  pressure  beyond  the  first  limit  of  elasticity,  and  then 
releasing,  until  finally  an  upper  limit  of  elasticity,  corresponding  with 
the  limiting  pressure  which  produces  flow  in  the  metal,  is  reached. 
The  metal  has,  tharefore,  been  hardened  by  slowly  increasing  the 
pressure.  Some  of  the  data  for  the  lower  and  upper  limits  of  elasticity 
areasfollows:  lead,  lower  limit 25  kilog./cm.^,  upper  limit  102kilog./cm.2; 
zinc,  drawn,  lower  limit  75,  upper  limit  770  kilog./cm.^  ;  copper,  drawn, 
lower  limit  1200,  upper  limit  2780  kilog./cm.^.  The  lower  limit 
depends  greatly  on  the  previous  treatment  of  the  sample. 

The  hardening  of  metals  is  ascribed,  noi?  to  formation  of  a  harder 
crystalline  form,  or  to  a  change  to  the  amorphous  condition,  but  to 
a  diminution  in  the  size  of  the  crystallites  of  which  the  metal  is 
composed,  owing  to  the  formation  of  systems  of  sliding  surfaces.  The 
hardening  is,  therefore,  a  preparation  for  flowing,  the  latter  occurring 
when  the  systems  of  sliding  surfaces  have  sufficiently  increased. 
Detailed  evidence  in  favour  of  this  view  of  hardening  is  advanced. 

G.  S. 

Viscosity  of  Isodynamic  and  Motoisomerides.  Ferdinand 
B.  Thole  {Zeitsch.  physihal.  Chem.,  1910,  74,  683— 686).— Miihlenbein 
(Dissertation,  Cothen,  1907)  has  found  that  the  densities  and  viscosities 
of  nitrobenzene  and  of  quinoline  altered  on  keeping,  and  ascribed 
this  result  to  the  existence  of  these  compounds  in  two  isomeric  forms. 
The  author  has  prepared  pure  specimens  of  these  compounds,  and  finds 
no  difference  in  the  viscosities  or  densities  immediately  after  distilla- 
tion, and  after  twenty-two  hours.  For  nitrobenzene,  Df  1-1987, 
viscosity  at  25°  =  0-018224  j  for  quinoline,  Df  1-08994,  viscosity  = 
0-033724. 

The  statement  of  Schaum  (Abstr.,  1898,  i,  629)  that  the  density  of 
ethyl  acetoacetate  alters  when  kept  is  confirmed  ;  the  viscosity  alters  in  a 
corresponding  manner.  The  viscosity  of  the  diethyl  derivative  of  this 
ester,  which  cannot  have  an  enolic  constitution,  and  of  ethyl  malonate 
did  not  alter  on  keeping.  G.  S. 

Viscosity  of  Albumin  Solutions.  Leonor  Michaelis  (Biochem. 
Zeitsch,,  1910,  28,  353 — 354). — Polemical  against  Pauli  and  Wagner 
(this  vol.,  ii,  830).  The  author  maintains  the  validity  of  his  measure- 
ments of  the  isoelectric  point.  G.  S. 

Influence  of  Chemical  Affinity  in  Certain  Adsorption 
Phenomena.  Leo  Vignon  {Compt.  rend.,  1910, 151,  673 — 675  ;  Bull. 
Soc.  chim.,  1910,  [iv],  7,  985—988.  Compare  this  vol.,  ii,  272,  273, 
692). — The  phenomena  of  adsorption  may  be  divided  into  two  classes, 
those  due  to  attraction  between  chemically  inert  substances  in  colloidal 
solution  or  in  suspension,  and  those  due  to  chemical  affinity  between 
two  substances,  one  of  which  is  insoluble  whilst  the  other  is  in  true 
solution,  or  between  two  insoluble  substances  having  some  degree  of 
chemical  activity.  Thus  inert  compounds,  like  calcined  silica  or 
asbestos,  have  no  attraction  for  picric  acid  in  aqueous  solution,  whilst 
in  the  case  of  zinc  oxide  or  aluminiam  hydroxide  the  acid  is  adsorbed. 
Quartz   adsorbs   the   alkali    hydroxides   or   carbonates,    but   not   the 
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chlorides  of  sodium  or  magnesium.     Brigg's  results  (Abstr.,  1906,  ii, 
13)  are  discussed  from  this  point  of  view.  W.  O.  "W. 

Adsorption  of  Gases  by  Charcoal.  Alexandee  Titoff  (Zeitsck. 
physikal.  CJiem.,  1910,  74,  641 — 678.  Compare  Homfray,  this  vol.,  ii, 
771). — The  adsorption  of  hydrogen,  nitrogen,  carbon  dioxide,  and 
ammonia  by  cocoanut  charcoal  has  been  measured  between  -  79°  and 
+  151-5='  by  the  usual  method.  Between  -80^  and  +80°  the 
adsorption  of  hydrogen  follows  Henry's  law,  while  the  behaviour  of  the 
other  gases  at  constant  temperature  is  represented  by  the  familiar 
formula  a<  =  a^f^'",  where  at  represents  the  amount  of  gas  adsorbed  at 
the  pressure  pt,  and  a  and  l//t  are  constants.  When  both  pressure  and 
temperature  are  varied,  the  results  are  represented  by  the  formula 
logaj  =  logao  -  {x  —  y\ogp)t,  where  x  and  y  are  constants  bearing  a 
simple  relationship  to  a  and  1/n.  Deviations  from  these  formulae  occur 
in  the  cases  of  carbon  dioxide  and  ammonia  at  the  higher  pressures, 
under  which  conditions  the  gases  are  probably  partly  liquefied. 
Ammonia  was  adsorbed  to  the  greatest  extent ;  at  0°  and  10  cm. 
pressure,  1  gram  of  charcoal  adsorbed  71  c.c.  of  this  gas. 

The  heats  of  adsorption,  g,  of  nitrogen,  carbon  dioxide,  and  ammonia 
gases  were  determined  by  means  of  an  ice  calorimeter.  The  mean 
values  of  q  at  0°  for  1  c.c.  of  gas  are  as  follows  :  nitrogen  0'203  cal., 
carbon  dioxide  0"31  cal.,  and  ammonia  0*386  cal.,  each  about  50  cm. 
pressure,  the  results  for  the  last  two  gases  being  in  good  agreement 
with  those  obtained  by  Chappius  (Abstr.,  1883,  702).  The  values  of  q 
diminish  considerably  with  increasing  pressure.  The  heats  of  absorption 
have  also  been  calculated  from  the  isothermal  adsorption  curves  by 
means  of  the  formula  -q  =  nBT\xx  ylogp)/ 22' Aloge,  Siud  there  is  fair 
agreement  between  the  calculated  and  experimental  values.         G.  S. 

Absorption  of  Gases  by  Charcoal.  Ida  F.  Homfray  {Zeitsch. 
physikal.  Chem.,  1910,  74,  687—688.  Compare  this  vol.,  ii,  771).— A 
few  slight  corrections  to  the  former  paper  (loc.  cit.)  and  some  additional 
references  are  given.  G.  S. 

Adsorption  of  Solutions  [by  Charcoal].  Gerhard  C.  Schmidt 
{Zeitsch.  physikal.  Chem.,  1910,  74,  689—737.  Compare  Abstr.,  1895, 
ii,  39). —  [n  the  great  majority  of  the  experiments  the  adsorption  of 
acetic  acid  from  aqueous  solution  was  studied.  The  rapidity  with  which 
equilibrium  is  established  depends  on  the  nature  of  the  charcoal ;  with 
some  specimens  it  is  practically  instantaneous  at  room  temperature. 
At  low  temperatures,  the  equilibrium  is  reached  very  slowly  ;  increase 
of  temperature  enormously  accelerates  the  adsorption.  This  is  due,  at 
least  in  part,  to  the  more  rapid  removal  of  gases  adsorbed  (chiefly  air) 
in  the  6ne  pores  of  the  material  as  the  temperature  is  raised.  When 
equilibrium  is  attained,  and  the  solution  then  diluted,  the  new 
equilibrium  point  is  rapidly  reached,  the  rate  being  the  greater 
the  more  the  concentration  is  altered.  If,  on  the  other  hand,  a 
more  concentrated  solution  is  added  to  a  system  already  in 
equilibrium,  the  new  equilibrium  point  is  only  slowly  attained. 

It  is  shown  by  experiments  with  acetic  acid  in  aqueous  solution 
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that  on  gradually  increasing  the  concentration  a  maximum  of 
adsorption  is  reached,  a  fact  which  shows  that  the  usual  adsorption 
formulae  cannot  be  valid  within  wide  limits.  A  new  formula, 
log[»S'/(*S'-  x)]  —  Ax  =  C{ajv),  is  derived,  S  representing  the  maximum  of 
adsorption,  x  the  amount  adsorbed,  a  the  total  amount  of  the  solute,  v 
the  volume,  and  A  and  G  are  constants  depending  on  the  amount 
and  nature  of  the  coal.  This  formula  represents  the  experimental 
results  fairly  satisfactorily.  There  are,  therefore,  three  determining 
factors  in  adsorption  :  *S',  the  maximum  adsorption,  K  (proportional 
to  G),  the  activity  coefficient  of  the  material,  and  A,  which  is  a 
measure  of  the  falling  off  in  the  attraction  between  absorbing  surface 
and  solute  as  the  amount  adsorbed  increases. 

From  experiments  with  iodine  and  acetic  acid  in  chloroform  solution 
it  is  shown  that  the  amount  of  two  dissolved  substances  adsorbed 
from  a  solution  containing  both  is  less  than  the  sum  of  the  amounts 
adsorbed  separately.  Further,  when  charcoal  is  in  equilibrium  with 
one  solute,  and  a  second  is  added,  it  partially  displaces  the  first 
substance  from  combination. 

Some  experiments  on  the  adsorption  of  acetic  acid  from  solution  in 
ethyl  acetate  are  described.  G.  S. 

Dissociation  of  Ferric  Sulphate.  Max  Bodenstein  and  Tatsuji 
Suzuki  (Zeitsch.  Elektrochem.,  1910,  16,  912 — 916). — The  measure- 
ments of  Wohler,  Pliiddemann,  and  VVohler  (Abstr.,  1908,  ii,  290)  of 
the  partial  pressure  of  sulphur  trioxide  in  equilibrium  with  ferric 
sulphate  gave  values  three  or  more  times  larger  than  those  of  Keppeler 
and  D'Ans  (Abstr.,  1908,  ii,  289).  The  authors  have  therefore  repeated 
both  sets  of  experiments,  taking  every  precaution  to  avoid  accidental 
errors,  and  have  obtained  results  which  agree  very  well  with  the 
original  measurements  in  both  cases.  In  Wohler's  method  the  total 
pressure  of  the  mixture  of  sulphur  di-  and  tri-oxide  and  oxygen  evolved 
by  the  heated  ferric  sulphate  is  measured,  and  the  partial  pressure  of 
the  trioxide  calculated  from  Bodenstein  and  Pohl's  measurements  of 
the  equilibrium  constant.  It  is  shown  that  the  gases  really  are  in 
equilibrium,  and  that  this  method  of  calculation  is  therefore  justified. 
On  the  other  hand,  in  Keppeler's  method  of  passing  air  or  nitrogen 
over  the  heated  ferric  sulphate,  although  the  partial  pressure  of  tri- 
oxide found  is  independent  of  the  velocity  of  the  gas  within  the  rather 
narrow  limits  tried,  the  ratio  between  the  oxides  of  sulphur  and  the 
oxygen  is  not  in  agreement  with  Bodenstein  and  Pohl's  measurements 
of  the  dissociation  of  sulphur  trioxide ;  there  is  always  too  little 
trioxide.  The  deviation  diminishes  as  the  temperature  rises.  It 
appears  therefore  that  the  low  results  obtained  in  Keppeler's  experi- 
ments are  due  to  equilibrium  not  being  established.  If  ferric 
sulphate  dissociates  directly  into  ferric  oxide  and  sulphur  trioxide, 
an  excess  of  trioxide  would  be  anticipated  instead  of  a  deficit,  hence 
the  mechanism  of  the  reaction  is  probably  more  complicated. 

T.  E. 

The  Theory  of  Transpiration,  Diffusion,  and  Thermal  Con- 
duction in  Rarefied  Gases.  Makyan  Smoluoiiowski  {Jiudl.  Acad. 
Sci.    Gracow,    1910,   lA,    295 — 312). — The   paper   consists    of    three 
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pections.  The  first  and  second  are  concerned  with  a  criticism  of 
Knudsen's  recent  papers  on  the  dynamics  of  rarefied  gases  (Abstr  , 
1909,  ii,  216  ;  Ann.  Physik,  1910,  31,  205,  633)  from  the  theoretical 
standpoint.  It  is  stated  that  the  treatment  of  the  problems  is  in- 
validated by  the  neglect  to  take  into  account  the  modification  of  the 
Maxwell- Boltzmann  law  of  distribution  of  velocities  during  thermal 
conductivity  and  diffusion.  An  expression  is  deduced  for  the  in- 
crease of  thermal  conductivity  of  gases  produced  by  molecular  surface 
currents.  An  analysis  for  the  condition  of  low  pressure,  where  the 
mean  free  path  of  the  molecule  is  large  compared  with  the  dimension 
of  the  vessel,  leads  to  results  somewhat  similar  to  those  of  Knudsen, 
but,  it  is  claimed,  by  a  simpler  and  more  rigorous  method.  The  last 
section  contains  a  discussion  of  the  experimental  results  of  Soddy 
and  Berry  on  the  conduction  of  heat  through  rarefied  gases  (this 
vol.,  ii,  180).  An  exact  calculation  of  the  theoretical  conduction  of 
heat  gives  as  the  result  that  their  values  should  be  multiplied  by  the 
factor  ^/7r/6  =  0-7236,  and  by  the  term  1-^/1+ (3,  where  /3  is  a 
coeflScient  representing  the  fraction  of  the  total  number  of  molecules 
•'  reflected "  from  the  surface  without  change  of  kinetic  energy.  A 
.re-calculation  of  their  results  shows  that  (3  can  never  be  neglected, 
the  interchange  of  energy  between  the  surface  and  the  molecule 
impinging  upon  it  being  the  less  perfect  the  lighter  the  molecule  and 
the  greater  its  intramolecular  energy.  F.  S. 

Methods  of  Investigation  of  Capillary-chemical  Problems. 
P.  N.  Pawloff  {Zeitsch.  Cliem.  Ind.  KoUoide,  1910,  7,  2G5— 267).— 
From  a  consideration  of  surface-energy  relationships,  von  Weimarn 
arrived  at  the  conclusion  that  a  substance  in  a  very  fine  state  of  sub- 
division should  melt  at  a  higher  temperature  than  that  found  for  the 
substance  in  the  form  of  coarse  particles.  Since  this  conclusion  is 
contradicted  by  experiment,  some  doubt  has  been  thrown  on  the 
validity  of  the  deductions  made  on  the  basis  of  surface-energy  con- 
siderations. The  author  points  out  that  the  conditions  under  which 
a  melting-point  determination  is  carried  out  in  the  ordinary  way 
preclude  the  possibility  of  observing  the  effect  which  is  to  be  expected 
on  the  basis  of  Laplace's  theory  of  capillarity. 

von  Weimarn's  views  relative  to  the  nature  of  the  surface  layer  of 
crystalline  substances  are  also  criticised.  The  assumption  that  the 
properties  of  the  surface  layer  approximate  to  those  of  the  inner 
layers  of  a  highly  compressed  liquid  is  tantamount  to  the  view  that  the 
surface  layer  is  isotropic,  whereas  the  geometric  and  physical 
characterifetics  of  crystalline  substances  indicate  that  the  surface  layer 
is  anisotropic  (compare  this  vol.,  ii,  1033).  H.  M.  D. 

Osmotic  Equilibrium  between  Two  Fluid  Phases.  L.  Gay 
{Coinpt.  rend.,  1910,  151,  754—756.  Compare  this  vol.,  ii,  935).— 
The  mathematical  considerations  advanced  in  a  previous  pa|>er  lead  to 
the  proposition  that  for  two  fluid  phases  in  osmotic  equilibrium  with 
a  common  constituent  at  infinite  dilution,  at  the  same  temperature  and 
pressure,  the  variations  in  volume  and  thermal  effects  should  Le  equal 
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whatever   the   temperature   and   pressure.      Some   theoretical  conse- 
quences of  this  conclusion  are  discussed  in  the  present  communication. 

w.  o.  w. 

Diffusion  [of  Dissolved  Substances].  Oscarre  Scarpa  {Nuovo 
Cimento,  1910,  [v],  20,  212— 225).— Vanzetti  (Abstr.,  1908,  ii,  20, 
88  ;  1909,  ii,  978)  has  compared  the  coefficient  of  diffusion  of  certain 
electrolytes  by  allowing  them  to  diffuse  towards  each  other  in  a 
capillary  tube  filled  with  distilled  water,  and  finding  (for  example, 
with  silver  nitrate  and  alkali  chlorides)  where  a  precipitate  begins  to 
appear.  The  author  has  deduced  an  equation  which  permits  of  the 
calculation  of  the  coefficient  of  diffusion  of  one  of  the  electrolytes  in 
terms  of  that  of  the  other,  of  the  concentrations  of  the  two  electro- 
lytes, and  of  the  position  in  the  tube  where  the  precipitate  begins  to 
form. 

It  is  shown  that  some  of  the  assumptions  of  Vanzetti,  for  example, 
that  the  distances  traversed  by  the  salts  are  proportional  to  the  co- 
efficients of  diffusion,  are  untenable.  The  values  of  the  diffusion 
coefficients  obtained  by  the  above  method  agree  neither  with  the 
theoretical  values  nor  with  those  determined  by  the  standard  methods ; 
the  method  is  therefore  not  adapted  to  the  study  of  diffusion. 

The  suggestion  of  Vanzetti  that  certain  of  his  results  are  due  to 
the  hydrolysis  of  sodium  chloride  and  other  salts  in  very  dilute  solu- 
tion is  shown  to  be  untenable.  An  equation  is  given  which  permits 
of  the  calculation  of  the  hydrolysis  of  a  salt  of  a  strong  base  and  a 
strong  acid,  and  it  is  shown  that  the  degree  of  hydrolysis  is  almost 
independent  of  the  dilution,  and  therefore  the  quantity  of  salt 
hydrolysed  diminishes  with  dilution,  whereas  Vanzetti  has  assumed 
that  it  increases.  G.  S. 

Fundamental  Law  for  a  General  Theory  of  Solutions. 
Edward  W.  Washburn  (</.  Chim.  Phys.,  1910,  8,  538—568.  Compare 
this  vol.,  ii,  391), — The  interdependence  of  the  colligative  properties 
of  solutions  (osmotic  pressure,  b.  p.,  f.  p.,  vapour  pressure,  etc.) 
follows  from  the  laws  of  thermodynamics,  and  has  no  bearing  on  the 
question  of  the  actual  condition  of  solvent  and  solute.  An  ideal 
solution  is  one  in  which  neither  association  nor  dissociation  of  the 
solute  nor  association  of  solute  with  solvent  (solvation)  occur.  In 
dilute  solutions  the  molecular  concentration  of  the  solute  is  unaffected 
by  solvation,  so  that  dilute  solutions  of  substances  which  neither 
associate  nor  dissociate  behave  as  ideal  solutions.  The  author  develops 
the  following  general  equation  of  state  for  solutions,  which,  whilst 
closely  related  to  that  advocated  by  van  Laar,  is  expressed  in  terms 
of  colligative  properties  rather  than  thermodynamic  potentials : 
dTr  =  {- IiT/V)d\ogI^,  where  tt  is  the  osmotic  pressure,  V  the 
molecular  volume,  and  iV  the  molecular  concentration  of  the  solvent. 

Physical  properties  in  ideal  solutions  or  mixtures  are  additive.  The 
vapour  tension  of  any  volatile  component,  such  as  the  solvent 
P=PqN,  where  p^  is  the  tension  of  the  pure  component.  This  rule  is 
known  to  hold  in  the  case  of  many  mixtures  of  analogous  organic 
substances,  such  as  were  examined  by  Young  (Trans.,  1903,  83,  68). 
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Somewhat  complex  expressions  are  deduced  for  freezing  point,  boiling 
point,  and  the  effects  of  concentration  and  temperature  on  chemical 
equilibrium  in  ideal  solutions. 

These  laws  of  ideal  solution  apply  to  dilute  solutions  and  to  certain 
liquid  mixtures,  but  in  most  concentrated  solutions  they  are  set  aside 
by  the  unknown  factors  of  association,  and  dissociation,         E,,  J,  C 

A  Simple  Method  of  Measuring  the  Affinity  between  the 
Solvent  and  the  Dissolved  Substance.  P,  P.  von  Wkimarn 
(/,  Buss.  Phys.  Chem.  Soc,  1910,  42,  646— 647).— If  a  solvent  Y 
contains  in  solution  the  substances  X^,  X^,  X^,  .  .  ,  Xk,  the  solutions 
being  of  considerable  and  equal  concentrations,  and  another  solvent  Z, 
completely  miscible  with  Y,  but  practically  not  dissolving  X-^,  X^, 
X^,  .  ,  ,  Xic,  be  added,  these  substances  will  be  precipitated  when 
sufficient  of  Z  has  been  added,  and  the  more  affinity  the  dissolved 
substance  bears  to  Y  the  more  of  Z  will  be  necessary.  Thus  the 
quantity  of  Z  necessary  to  completely  precipitate  X^,  X^,  .  .  .  Xk 
from  unit  value  of  Y  solution  will  be  a  measure  of  the  affinity  X^, 
Xy  .  .  .  Xk  bears  to  Y.  The  method  has  been  applied  to  the  solutions 
of  various  salts,  etc.  Z.  K. 

Partition  Law  in  Mixed  Solvents,  II.  Walter  Herz  and 
Alfred  Kurzer  {Zeitscli.  ELektrochem.,  1910,  16,  869 — 872). — In 
addition  to  the  cases  previously  studied  (this  vol,,  ii,  399),  the  partition 
of  boric  acid  between  water  and  mixtures  of  amyl  alcohol  and  carbon 
disulphide,  of  iodine  between  chloroform  and  mixtures  of  water  and 
glycerol,  of  bromine  between  water  and  mixtures  of  carbon  tetra- 
chloride and  carbon  disulphide  are  investigated.  The  partition 
constants  for  mixtures  of  two  solvents  usually  differ  from  the  values 
calculated  from  the  constants  of  the  pure  constituents  in  the  sense 
that  the  solute  is  less  soluble  in  the  mixture.  Two  more  complicated 
cases  (the  partition  of  picric  acid  between  water  and  mixtures  of 
chloroform  and  toluene,  and  that  of  iodine  between  a  solution  of 
barium  iodide  and  mixtures  of  carbon  disulphide  and  carbon  tetra- 
chloride) are  also  examined,  and  found  to  follow  the  same  laws  which 
hold  for  single  solvents.  The  results  in  the  second  case  indicate  the 
existence  of  Bal^  molecules  in  the  aqueous  solution,  T,  E. 

Diminution  of  Velocity  of  Crystallisation  by  Addition  of 
Foreign  Substances.  Herbert  Freundlich  {Zeitsch.  physikal.  Chem., 
1910.  75,  245 — 256). — On  the  basis  of  the  experimental  data  of  von 
Pickardt  (Abstr.,  1903,  ii,  66)  and  of  Padoa  and  Galeati  (Abstr.,  1904, 
ii,  714),  it  is  shown  that  the  diminution  in  the  maximum  velocity 
of  crystallisation  of  supercooled  liquids  due  to  the  addition  of  foreign 
substances  is  represented  by  the  formula  6-'q  -  (r  —  kc^l'^,  where  Gq  is  the 
velocity  of  crystallisation  of  the  fused  solvent,  G  that  of  the  solution, 
c  is  the  concentration,  and  k  and  n  are  constants;  \jn  usually  lies 
between  0-2  and  07,  This  can  be  accounted  for  on  the  assumption 
that  the  solvent  is  adsorbed  at  the  crystal  faces,  and  that  the  diminu- 
tion in  the  velocity  of  crystallisation  is  proportional  to  the  amount 
adsorbed  (compare  Marc,  Abstr.,  1909,  ii,  983).  G,  S. 

VOL.  XCVIII.  ii.  71 


ii.    1046  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Crystallisation  of  Agar-agar  and  Gelatin  in  Connexion  with 
the  Mechanism  of  Gelatinisation.  P.  P.  von  Weimaun  {J.  Buss. 
PInjs.  Chem.  Soc,  1910,  42,  653— 657).— The  author  rejects  the 
generally  accepted  theory  that  solutions  of  gelatin,  agar-agar,  albumin, 
or  other  high  molecular  compounds  are  disperse  systems,  liquid  + 
liquid,  which  are  termed  enmlsoids,  and  that  the  gelatinisation  of  these 
systems  is  merely  a  separation  of  the  two  liquids  into  layers.  The 
solution  of  such  high  molecular  substances  must,  on  the  contrary,  be 
regarded  as  true  solutions,  and  their  gelatinisation  as  being  identical 
with  the  process  of  crystallisation.  To  obtain  emulsoids  and  sus- 
pensoids,  a  solid  substance  X  is  dissolved  in  a  solvent  A,  and  another 
t-olvent  B,  which  is  miscible  in  all  proportions  with  A,  but  does  not 
dissolve  X,  is  added.  If  the  solution  is  concenti-ated,  the  addition  of 
B  will  at  first  cause  the  formation  of  an  emulsion,  which  will  rapidly 
separate  into  two  layers,  X  soon  crystallising  from  the  layer  of  A  con- 
taining it.  If  a  large  volume  of  B  is  added  and  the  mixture  stirred 
vigorously,  X  may  separate  at  once.  If,  however,  a  fairly  dilute  solu- 
tion of  ^  in  J.  is  taken,  then  the  addition  of  B  will  produce  a  more 
stable  emulsion  and  emulsoid,  which  will  only  crystallise  after  very 
long  standing,  and  the  crystals  may  be  microscopic,  ultramicroscopic, 
or  even  smaller,  whilst  if  the  solution  is  very  dilute,  the  addition  of  B 
will  at  once  produce  a  stable  suspension  and  suspensoid.  These  con- 
siderations have  been  verified  by  experiments  with  manganese  sulphate, 
lithium  chromate,  potassium  carbonate,  hydrogen  carbonate,  and 
formate,  A  being  water,  B  an  alcohol.  "With  slight  modifications, 
similar  experiments  with  agar-agar  and  gelatin  gave  the  same  results. 
To  obtain  a  partial  precipitation  of  agar-agar  and  gelatin,  the  sus- 
pensoid was  alternately  boiled  and  cooled,  alcohol  being  added  to 
replace  that  lost  by  evaporation.  The  precipitate  thus  obtained  con- 
sisted of  very  minute,  long,  crystalline  grains  rounded  at  the  edges. 

Z.  K. 

Behaviour  of  Salts  of  Organic  Acids  on  Melting.  Daniel 
VoRLANDER  {Ber.,  1910,43,3120 — 3135). — In  previous  papers  (Abstr., 
1906,  i,  317;  1907,  ii,  70,  337,  441,  442;  1908,  i,  641  ;  ii,  22,  88) 
attention  has  been  directed  to  the  connexion  between  the  chemical 
constitution  of  substances  and  their  power  of  forming  liquid  crystals, 
and  in  the  present  paper  this  investigation  is  extended,  and  it  is  shown 
that  liquid  crystals  are  formed  by  salts  of  aliphatic  and  aromatic  acids 
and  by  metallic  derivatives  of  phenols,  but  not  by  aliphatic  hydro- 
carbons, acids,  esters,  alcohols,  or  ketones. 

The  liquid  crystals  belong  to  the  same  system  as  those  described 
previously  (Abstr.,  1908,  ii,  88).  The  salts  of  the  optically  active 
acids  are  not  pleochroic,  but  certain  of  them  show  a  play  of  colours  in 
the  liquid  crystal  state  (compare  Abstr.,  1908,  i,  641).  The  formation 
of  liquid  crystals  is  shown  to  depend  on  polarity  of  structure  in  the 
molecule,  and  their  stability  and  capacity  for  growing  in  the  direction 
of  the  principal  axis  is  due  mainly  to  intramolecular  energy 
difference. 

[With  R.  WiLKE  and  M.  E.  Huth.] — The  sodium  and  potassium 
Baits  of  the  normal  fatty  acids  from  acetic  to  cerotic  were  examined, 
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and  it  was  found  that  the  property  of  forming  liquid  crystals  begins 
with  butyric  acid  and  ends  with  stearic,  cerotic  acid  forming  "  resinous 
crystals"  in  the  case  of  the  sodium  salt,  and  doubtful  "resinous 
crystals  "  in  that  of  the  potassium  salt.  A  large  number  of  salts  with 
other  metals,  particularly  for  the  lower  acids,  were  also  examined,  and 
details  of  the  behaviour  of  these  on  melting  are  given.  Tetramethyl- 
ammonium  stearate  forms  a  liquid  crystal  phase. 

Sodium  allylacetate  is  a  good  material  for  the  demonstration  of 
liquid  crystals,  and  the  sodium  salts  of  undecylenic,  elaidic,  erucic,  and 
other  unsaturated  acids  also  show  this  phenomenon. 

[With  M.  E.  HuTH.] — The  tendency  to  form  liquid  crystals  is  greatly 
influenced  by  the  branching  of  the  chain  of  carbon  atoms,  at  least 
among  the  sodium  salts  of  fatty  acids ;  thus  isovaleric  and  {sopropyl- 
acetic  acids  yield  sodium  salts,  which  form  liquid  crystals,  whilst 
a-methyl butyric  and  di-a-methylpropionic  acids  do  not,  but  the 
potassium  salts  of  all  four  show  this  phenomenon. 

The  alkali  salts  of  the  di-  and  tri-basic  fatty  acids  do  not  give 
liquid  crystals  as  a  rule. 

The  alkali  salts  of  the  aromatic  acids  in  many  cases  yield  liquid 
crystals,  but  no  general  correlation  with  constitution  can  be  deduced. 
Among  substituted  benzoic  acids  the  salts  of  ortho-,  meta-,  and  para- 
derivatives  show  equal  facility  in  giving  liquid  crystals,  but  the  ortho- 
compounds  are  usually  monotropic,  whilst  the  isomeric  meta-  and  para- 
substances  are  enantiotropic. 

Among  phenols,  only  the  potassium  derivatives  of  o-  and  j!>-nltro- 
phenol  show  the  phenomenon. 

In  carrying  out  these  investigations,  great  diflBculty  is  experienced 
in  observing  the  two  melting  points,  and  the  use  of  the  polarisation 
microscope  with  crossed  Nicols  is  unadvisible,  owing  to  the  difficulty 
of  observing  the  temperature.  For  substances  of  high  melting  point, 
Rinne's  heating  apparatus,  as  constructed  by  Fuess,  is  used,  and  for 
substances  of  low  melting  point,  a  small  melting  tube  with  a  stirrer  of 
capillary  glass  tube  or  a  platinum  wire.  Approximate  first  and  second 
melting  points  for  a  long  series  of  salts  of  organic  acids,  thus 
determined,  are  given  in  the  original.  T.  A.  H. 


Proof  of  the  Movements  of  Dissolved  Molecules  Demanded  , 
by  the  Molecular  Kinetic  Theory.  The  Svedberg  {Zeitsch. 
physikal.  Cfteni.,  1910,  74,  738 — 742). — In  a  previous  paper  (compare 
this  vol.,  ii,  772)  it  has  been  shown  that  the  movements  of  particles 
in  a  colloidal  solution  is  such  that  the  mean  deviation  from  the 
average  number  of  particles  in  a  definite  volume  of  solution  corre- 
sponds with  that  required  by  the  kinetic  theory.  The  same  is  now 
proved  to  be  the  case  for  dissolved  molecules  as  a  result  of  experi- 
ments with  a  solution  of  polonium  chloride.  A  small  portion  of  the 
solution  was  covered  with  a  screen  coated  with  zinc  sulphide,  and  the 
number  of  a-particles  produced  in  a  given  time  numbered  by  observing 
the  impacts  on  the  screen  in  the  usual  way.  When  allowance  is  made 
for  the  deviation  from  the  mean  owing  to  the  irregular  breaking-down 
of  the  radioactive  atoms,  it  is  found  that  the  momentary  differences  of 
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concentration  in  a  limited  volume  of  a  true  solution  correspond  with 
the  requirements  of  the  molecular-kinetic  theory.  G.  S. 

[History  of  the  Orientation  Theory  of  Matter.]  P.  P.  von 
Weimarn  {Zeitsch.  Chem.  Ind.  Kolloide,  1910,  7,  256— 265).— An 
historical  account  is  given  of  the  views  which  have  been  put  forward 
at  different  times  in  reference  to  the  nature  of  the  "amorphous" 
state.  Quotations  are  given  from  papers  by  Fuchs,  Frankenheim,  and 
Lehmann.  H.  M.  D. 

Coagulation  of  Colloids.  V.  A.  Volschin  {J.  Russ.  Phys.  Chem. 
Soc,  1910,  42,  863 — 876). — The  non-agreement  between  the  numbers 
obtained  by  various  authors  for  the  coagulating  power  of  the  same 
and  analogous  coagulating  substances  is  probably  due  to  the  various 
methods  employed  for  obtaining  colloidal  solutions,  the  different 
methods  of  experiment,  and  to  the  varying  concentrations  of  the 
colloid  investigated.  To  characterise  the  coagulating  power  of  an  ion 
by  a  number,  it  is  necessary  to  investigate :  (1)  the  connexion 
between  the  concentration  of  the  coagulating  ion  and  the  concentra- 
tion of  the  colloid  precipitated.  (2)  Whether  this  relation  is  identical 
or  not  for  ions  of  different  valencies.  (3)  Whether  this  relation 
remains  the  same  for  different  colloids.  The  present  paper  is  the 
first  of  a  series  to  determine  these  questions.  Soluble  Prussian-blue, 
Fe4[Fe(CN)g]3,  as  obtained  directly  by  the  interaction  of  ferric 
chloride  and  potassium  ferrocyanide,  and  the  insoluble  blue, 

KFe"'Fe"(C]Sr)6, 
in  oxalic  acid  solution  were  used  as  colloids,  and  sodium,  potassium 
and  ammonium  chlorides  as  coagulating  electrolytes.  The  main 
portion  of  the  latter  was  added  from  a  burette  to  the  colloid  of  given 
concentration,  and  the  rest  added  in  very  small  portions  or  drop  by 
drop,  a  small  portion  of  the  mixture  being  withdrawn  by  a  capillary 
pipette  and  examined  under  the  microscope  after  each  addition.  The 
commencement  of  the  coagulation  could  thus  be  accurately  determined. 
Tables  and  curves  are  given  showing  the  number  of  gram-mols.  and 
concentration  of  electrolyte  necessary  to  coagulate  colloid  solution  of 
varying  concentration. 

The  curve  for  each  electrolyte  is  of  exactly  the  same  character, 
resembling  the  crystallisation  curves  in  a  mixture  of  two  salts.  It 
consists  in  each  case  of  branches,  the  breaks  coming  at  exactly  the 
same  points  on  the  abscissae  (where  are  marked  the  total  volume  of 
colloid  -t-  electrolyte  at  coagulation  point). 

The  ordinates  (gram-mols.  of  electrolyte)  corresponding  with  these 
points  are  in  the  ratio  : 

NaCl :  NH4CI :  KCl  =  4 :  2  : 1  for  KFe"'Fe"(CN)g 
and  NaCl :  NH^Cl :  KCl  =  1  :  i  :  ^  for  Fe4[Fe(CN)e]3, 
and  these  relations  are  true  whatever  the  concentration  of  the  colloid. 
Coagulation  by  means  of  electrolytes,  although  in  some  respects  a  purely 
physical  phenomena,  may  yet  exhibit  laws  characteristic  of  purely 
chemical  processes,  and  this  is  particularly  the  case  with  the  substances 
dealt  with  here.  Z.  K. 
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Filtration  of  Colloidal  Solutions.  A  New  Filter.  A,  Schoep 
(Btdl.  Soc.  chim.  Bdg.,  1910,  24,  354— 367).— The  addition  of  a 
certain  quantity  of  glycerol  to  an  ethereal-alcoholic  solution  of 
cellulose  nitrate  increases  the  permeability  of  the  collodion  membrane 
made  from  such  solutions.  The  membrane,  however,  is  not  stable  on 
exposure  to  the  air,  as  it  contracts  and  glycerol  is  exuded.  If  castor 
oil  is  added  as  well  as  glycerol,  a  stable  membrane  is  obtained,  which 
does  not  contract  on  exposure  to  the  air,  and  can  be  preserved  for  a 
long  time  between  filter  paper  in  order  to  keep  away  moisture.  It 
can  be  used  as  an  ultra-filter,  which  works  under  the  pressure  of  the 
liquid  contained  in  it,  no  extra  pressure  being  necessary.  To  prepare 
it  for  use,  it  is  simply  soaked  in  water  to  dissolve  out  the  glycerol. 
The  solutions  which  gave  the  best  membranes  contained  four  parts  of 
cellulose  titrate,  3*5  parts  of  castor  oil,  and  2-0,  3,  4,  and  5  parts 
respectively  of  glycerol,  the  alcohol  and  ether  used  to  form  the 
solution  being  in  the  proportion  10  parts  of  alcohol  to  80  parts  of 
ether. 

Experiments  on  the  filtration  of  colloidal  solutions,  classified 
according  to  the  size  of  the  particles  (compare  Bechhold,  Abstr.,  1908, 
ii,  24,  823),  showed  that  the  smaller  the  particle.^,  the  smaller  is 
the  amount  of  glycerol  which  should  be  used  to  obtain  membranes 
which  will  retain  the  particles. 

The  membranes  so  made  can  only  be  used  for  the  filtration  of 
colloidal  solutiors  containing  particles  varying  in  size  from  those  of 
colloidal  arsetic  sulphide  to  colloidal  Prussian-blue  (compare  Becbhold, 
loc.  cit.).  The  author  has  succeeded  in  separating  colloidal  arsenic 
sulphide  from  Prussian-blue  by  filtration  through  the  membrane 
containing  4  parts  of  glycerol  to  4  and  3*5  parts  of  cellulose  nitrate 
and  castor  oil  respectively.  T.  S.  P. 

The  Action  of  Chloroform  on  Lipoid  Suspensions.  D- 
Calugareanu  (Biochem.  Zeitsch.,  1910,  29,  96 — 101).— The  appear- 
ances are  described  when  cholesterol  and  other  lipoids  in  colloidal 
solution  are  shaken  with  chloroform  and  other  solvents  which  are  not 
miscible  with  water.  The  particles  of  the  lipoid  increase  in  size,  and 
in  the  case  of  cholesterol  lose  their  crystalline  form,  and  form  a  kind 
of  precipitate  on  the  surface  of  the  chloroform  when  this  solvent  is 
employed  in  the  experiment.  The  phenomenon  is  ascribed  to  the 
adsorption  of  the  chloroform  on  the  surface  of  the  lipoid,  and  is 
contrasted  with  the  phenomena  ob^^^erved  when  colloidal  metals,  such 
a.s  gold  and  silver,  are  shaken  with  mercury.  H«re  no  adsorption 
takes  place,  and  the  difference  of  action  is  ascribed  to  the  fact  that 
the  mercury,  in  contrast  to  chloroform,  is  not  soluble  in  water. 

S.  B.  S. 

The  Sjstem  Chlorine-Sulphur  Dioxide.  Ani>reas  Smits  aid 
W.  J.  DE  Moot  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1910,  13, 
339 — 341). — The  nature  of  this  system  ha.s  been  investigated  by 
freezing-point  measurements.  The  melting  points  of  chlorine  and 
sulphur  dioxide  are  -10045°  and  -  TSe*^  respectively.  The  dati 
obtained   in   the   dark   indicate    a   eutectic   point    at    - 102-3°,    the 
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composition  correspondiog  with  1'5  mols.  %  of  sulphur  dioxide. 
From  the  form  of  the  freezing-point  curve,  the  authors  conclude  that 
mixed  crystals  are  formed. 

Measurements  in  which  the  mixtures  were  subjected  to  sunlight 
or  the  light  from  a  quartz  mercury  lamp  show  that  sulphuryl  chloride 
is  formed  very  rapidly  in  these  circumstances.  A  mixture  con- 
taining 47 "1  mols.  %  of  sulphur  dioxide,  in  which  equilibrium  had 
been  established  in  sunlight,  was  found  to  exhibit  initial  solidification 
at  —  80°,  which  is  very  much  higher  than  the  temperature  corresponding 
with  the  freezing-point  curve  for  the  system  in  the  dark. 

H.  M.  D. 

Critical  End-Points  in  Ternary  Systems.  Andreas  Smits 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1910,  13,  342— 352).— The 
gradual  changes  which  the  critical  solution  phenomena  exhibit  when  a 
third  substance  is  added  to  a  binary  system  are  discussed.  The  third 
substance  is  of  such  a  nature  that  it  does  not  yield  critical  end-points 
with  either  of  the  components  of  the  binary  system,  and  is  completely 
miscible  with  these  components  in  the  liquid  state.  The  binary  system 
to  which  special  reference  is  made  is  that  of  ethyl  ether-anthraquinone, 
which  has  been  previously  examined  in  detail,  and  the  third  substance 
is  ethyl  alcohol.  H.  M.  D. 

Critical  Phenomena  of  the  Ternary  System  Ethyl  Ether, 
Anthraquinone,  and  Naphthalene.  Ada  Prins  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1910,  13,  353 — 359). — Experiments  have  been 
made  to  ascertain  the  nature  of  the  critical  solution  phenomena  which 
are  exhibited  when  the  binary  system  ethyl  ether-anthraquinone  is 
converted  into  a  ternary  system  by  the  addition  of  naphthalene.  For 
small  quantities  of  naphthalene  the  two  critical  end-points,  which  are 
characi eristic  of  the  binary  system,  are  still  observable.  As  the 
proportion  of  naphthalene  increases,  the  end-points  approximate  to  one 
another,  and  the  spacial  region  bounded  by  the  ci'itical  curves  dis- 
appears as  a  result  of  this  approximation  when  the  proportion  of 
n  iphthalene  added  amounts  to  4*5%.  H.  M.  D. 

The  Ternary  Systems  Alkali-Phosphoric  Acid- Water.  Jon. 
D'Ans  and  O.  ScHRBiNER  {Zeitsch.  physikal.  Ghem.,  1910,  75,  95 — 107). 
— The  equilibria  in  these  systems  have  been  determined  by  solubility 
measurements  at  25°  in  the  usual  way,  and  the  results  are  given  in 
tabular  form,  and  also  represented  graphically. 

In  the  system  containing  sodium  salts,  the  solid  phases  met  with  were 
the  compounds  Na3P04,12H20,  Na2HP04,12H20,  NagHPO^JHaO, 
NaH2P04,2H20.  Trisodium  phosphate  dodecahydrate  has  a  transition 
temperature  at  70-75  ±0-1°.  The  corresponding  disodium  salt  has  two 
transition  points,  the  first,  represented  by  the  equation  Na2HP04,12H.^O 
■^  Na2HP04,7H20  f  5H2O,  at  354  ±  005°  ;  the  »^econd,  Na2HP0„7H2O 
:^Nh2HP04,2H20  -1-  5H2O,  at  48-35  ±  0  0:.°.  The  solubility,  in  grams 
anhydrous  salt  per  100  grams  of  water,  is  46-11  at  the  former,  and 
7 9  00  at  the  latter,  transition  point.     The  region  of  the  acid  monp- 
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sodium  phosphate  described  by  previous  observers  was  not  reached ; 
it  is  stable  only  in  the  presence  of  practically  pure  phosphoric  acid. 

In  the  system  containing  potassium  salts,  only  the  three  anhydrous 
salts,  KgPO^,  K.,HPO^,  and  KHoPO^  were  met  with.  The  investigation 
was  difficult  owing  to  the  extremely  high  solubility  of  the  di-  and  tri- 
potassium  salts.  The  region  within  which  KjHPO^  exists  is  very 
narrow,  lying  between  the  ratios  K  :  P0^  =  6-9  :  4'15  and  K:P04  = 
4*8  :  3  or  K  :  PO^  =  l"66  :  1*60.  The  region  of  the  acid  monosodium 
phosphate,  KHgPO^,  H^PO^,  described  in  the  literature  w.is  not  reached. 

In  the  system  containing  ammonium  salts,  the  compounds 
(NH,)3PO„3H.p,  (NH^),HP04,  and  NH^-HgPO^, 
were  met  with  as  solid  phases.     The  diammonium  salt  exists  only 
within  narrow  limits  of  concentration. 

For  all  three  alkalis,  the  systems  in  which  the  solution  and  the  solid 
phase  have  the  ratio  PO^  :  alkali  =  1  :  1  represent  an  absolute  minimum 
in  the  solubility  of  these  compounds ;  in  other  words,  the  solubility  of 
the  monoalkali  phosphates  is  increased  by  the  addition  of  alkali  as 
well  as  of  phosphoric  acid.  G.  S. 

Stability  of  the  Two  Crystalline  Modifications  of  Phenol. 
GusTAV  Tammaxn  {Zeitsch.  physikcd.  Chem.,  1910,  75,  75 — 80). — The 
conditions  of  stability  of  the  different  forms  of  phenol  have  been  further 
investigated  (compare  A bstr.,  1909,  ii,  983)  by  an  improved  experimental 
method. 

As  a  preliminary  to  the  preparation  of  phenol  II  (the  denser 
modification)  in  open  vessels  at  atmospheric  pressure,  curves  are 
plotted  giving  the  temperatures  and  corresponding  pressures  at  which 
the  velocity  of  transformation  of  phenol  II  to  phenol  I  in  the  presence 
of  both  phases  becomes  appreciable.  Further,  the  conditions  under 
which  spontaneous  transformation  of  phenol  II  to  phenol  I  (ordinary 
phenol)  takes  place  are  tabulated.  At  -  39°,  the  latter  change  takes 
place  at  154  kilog./cm.2  pressure ;  at  -  28-2°,  410  kilog. ;  at  +  35",  1025 
kilog.,  and  at  29°,  1625  kilog.  At  -  80°,  no  appreciable  change  takes 
place  in  a  considerable  time  at  atmospheric  pressure. 

Phenol  II  was  prepared  at  15°  under  a  pressure  of  3000  kilog./ 
cm.2.     The  cylinder  of  nickel  steel  containing  it  was  then  cooled  at 

-  80°,  and  the  pressure  gradually  lowered  to  1  kilog.  After  some 
further  manipulations,  phenol  II  was  obtained,  and  freed  from  its 
wrappings  in  a  mixture  of  light  petroleum  and  chloroform  cooled  to 

-  80°,  in  which  it  sank,  whereas  a  piece  of  ordinary  phenol  floated  in 
the  mi.xture.  The  diminution  of  volume  when  phenol  I  changes  to 
phenol  II  is  006  cm.  per  gram.  G.  S. 

[Temperature-coefficient  of  Chemical  Reaction  Velocities.] 
Correction.  Max  Tkautz  {Zeitsch.  physikal.  Chem.,  1910,  74,  747). 
— A  correction  is  applied  to  one  of  the  author's  formulae  on  this 
subject  (compare  this  vol.,  ii,  24)  which  simplifies  it  and  renders  it 
more  acce.ssible  to  experimental  investigation.  G.  S. 

Slow  Combustion  of  Sulphur.  Max  Bodexstein  and  Walter 
Karo {Zeitsch.  phy.tikal.  Chem.,l'JlO, 75,  30— 47).— Ewan (Abstr.,  1895, 
ii,  213)  found  that  the  rate  of  oxidation  of  sulphur  is  proportional  to 
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the  square  root  of  the  pressure  of  the  oxygen,  but  the  present  authors 
have  obtained  entirely  different  results. 

The  sulphur  vras  heated  at  constant  temperature  (252°)  with  oxygen 
in  a  glass  tube  for  definite  intervals,  the  mixture  of  oxygen  and 
sulphur  dioxide  transferred  to  a  measuring  vessel,  and  the  proportion 
of  sulphur  dioxide  in  the  mixture  determined  by  observation  of  the 
pressure  before  and  after  absorption  of  the  sulphur  dioxide  Avith  an 
iodine-potassium  iodide  solution. 

The  rate  of  reaction  is  directly  proportional  to  the  pressure  of  the 
oxygen,  and  is  roughly  proportional  to  the  surface  of  the  sulphur. 
The  rate  increases  in  the  ratio  1"87  : 1  for  a  rise  of  temperature  of  10°. 
From  these  observations  the  conclusion  is  drawn  that  the  controlling 
reaction  is  a  chemical  one,  which  takes  place  in  the  adsorption  layer  on 
the  surface  of  the  sulphur.  The  excellent  agreement  of  the  velocity- 
coefiicients  shows  that  the  sulphur  dioxide,  which  must  accumulate  in 
the  adsorption  layer,  has  lio  influence  on  the  reaction  velocity,  and  the 
authors  show  that  this  can  be  reconciled  with  their  view  as  to  the 
mechanism  of  the  reaction. 

At  159°,  the  temperature  at  which  Ewan  worked,  the  rate  of 
oxidation  of  sulphur  is  extremely  slow,  and  this  observer  must  there- 
fore have  measured  some  other  reaction.  His  heated  sulphur  was 
near  a  soda-lime  tube  (used  for  absorbing  the  sulphur  dioxide),  and  it 
is  suggested  that  the  sulphur  distilled  over  to  the  soda-lime,  forming 
polysulphides  and  thiosulphate,  which  were  very  rapidly  oxidised  by 
the  oxygen.  G.  S. 

Specific  Stereochemical  Behaviour  of  Catalysts.  Kasimir 
Fajano  (Zeitsch.  physikal.  Chem.,  1910,  75,  232 — 234.  Compare  this 
vol.,  ii,  599). — The  point  at  issue  between  the  author  and  Eosenthaler 
(this  vol.,  ii,  232)  requires  further  experimental  investigation. 

G.  S. 

Dead  Spaces.  Raphael  Ed.  Liesegang  {Zeitsch.  angew.  Chem., 
1910,  23,  2124— 2125).— A  small  glass  tube,  open  at  both  ends 
and  filled  with  a  10%  jelly  containing  sodium  chloride,  is  immersed  in 
a  solution  of  silver  nitrate.  When  the  diffusion  of  the  silver  nitrate 
and  the  precipitation  of  silver  chloride  is  complete,  a  clear  space  of 
several  mm.  is  left  in  the  centre  of  the  tube,  where  no  precipitation 
has  occurred.  It  contains  silver  nitrate  but  no  chloride.  This  "  dead 
space"  is  due  to  the  fact  that  the  sodium  chloride  has  diffused  away 
to  the  places  where  precipitation  of  silver  chloride  has  occurred.  Such 
a  "dead  space"  is  not  formed  when  the  substance  dissolved  in  the 
jelly  is  not  diffusible,  for  example,  when  the  jelly  contains  albumin 
and  the  tube  is  immersed  in  metapbosphoric  acid. 

If  the  jelly  contains  potassium  dichromate  instead  of  sodium  chloride, 
a  "dead  space  "  is  still  formed  in  the  middle  of  the  tube.  The  silver 
chromate  deposit  is  not  continuous,  however,  as  in  the  case  of  silver 
chloride,  but  in  the  form  of  rings  with  clear  spaces  between  (the 
ordinary  Liesegang  phenomenon).  The  latter  cle-ar  spaces  are  not 
identical  with  the  "dead  space"  in  the  centre  of  the  tube,  if  a  "dead 
space ''  is  defined  as  one  where  no  chemical  reaction  has  taken  place, 
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since  silver  chromate  has  been  formed  in  them,  and  while  in  super- 
saturated solution  has  diffused  to  the  places  where  precipitation  has 
taken  place.  These  results  make  it  doubtful  whether  the  phenomena 
observed  by  Liebieich  (Abstr.,  1891,  1150)  are  really  due  to  the 
occurrence  of  "  dead  spaces." 

The  importance  of  these  phenomena  in  connexion  with,  for  example, 
the  occurrence  in  many  bones  of  zones  poor  in  lime  is  pointed  out. 

T.  S.  P. 

Repeating  Figures  in  the  Atomic  "Weight  Values.  F.  H. 
LoKiKG  {C/iem.  Neivs,  1910,  102,  228— 229).— In  the  International 
Tables  for  1911  there  appears  to  be  a  tendency  for  the  figure  in  the 
unit's  place  to  recur  in  the  second  'place  of  the  decimals,  for  example, 
Ag=  107 "87,  Fe  =  55'85,  but  this  may  be  accidental.  G.  S. 

A  New  Valve.  Aug.  Kumm  (Chem.  Zeit,  1910,  34,  1136).— 
A  valve  for  preventing  the  return  of  water  into  vessels  while  being 
exhausted  by  the  filter-pump  is  described.  A  glass  rod  is  supported 
on  the  mouth  of  a  vertical  glass  tube  by  means  of  an  expansion  covered 
with  indiarubber.  During  suction  the  valve  is  raised,  but  if  the  pump 
is  stopped,  or  if  water  returns,  the  rubber-covered  expansion  makes 
a  tight  joint  with  the  tube.  C.  H.  D. 

Modified  Drying  Tube.  Edwin  Dowzard  {Amer.  J.  Pharm., 
1910,  82,  509 — 510). — By  inserting  a  stopcock  in  the  lower  part  of  a 
Pelligot  drying  tube,  the  exhausted  sulphuric  acid  may  be  removed 
and  replaced  with  fresh  acid  by  suction  at  the  side-tube  without 
dismounting  connected  apparatus.  A  small  test-tube  is  suspended 
under  the  stopcock  to  catch  drops  of  exuding  acid.  T.  A.  H. 

Extraction  Apparatus.  R.  P.  Noble  {J.  Amer.  Chem.  Soe., 
1910,  32,  1533). — A  form  of  apparatus  for  the  extraction  of  substances 
by  means  of  mixed  solvents  is  described.  It  consists  of  a  glass  tube, 
the  bottom  of  which  is  connected  with  a  syphon  tube,  to  the  upper  end 
of  which  a  side-tube  is  attached.  The  substance  to  be  extracted 
is  contained  in  a  cartridge,  and  the  solvent  is  removed  by  actuating 
the  syphon.     The  apparatus  avoids  the  use  of  any  stopcock. 

H.  M.  D. 

Lecture  and  Laboratory  Apparatus.  James  A.  Schofield 
(Austral.  Assoc.  Report,  1909,  167 — 172). — The  following  forms  of  appar- 
atus are  described.  I.  Apparatus  for  showing  the  composition  of  nitrous 
and  nitric  oxides.  Instead  of  the  original  method  devised  by  Davy  for 
heating  sodium  in  the  gas,  the  sodium  is  contained  in  a  deflagrating 
spoon  and  fired  electrically.  The  gas  is  confined  in  one  limb  of  a 
manometer,  the  electrical  connexions  passing  through  a  rubber  cork 
at  the  top  of  the  tube.  II.  Apparatus  for  the  preparation  of  ammo- 
nium hydroxide  solution,  concentrated  and  dilute,  from  liquid  ammonia. 
III.  A  rapid  form  of  condenser  for  distilled  water.  The  condenser  is 
practically  a  reversed  tubular  boiler,  nine  ^-in.  tin  tubes  1  ft.  long 
forming  the  condenser.  IV.  A  cheap  demonstration  balance.  Fitted 
to  the  centre  of  the  beam,  and  projecting  above  it,  is  a  light  aluminium 
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pointer,  about  21  inches  long,  playing  over  a  cardboard  scale.  This 
scale  and  pointer  are  turned  towards  the  class,  the  ordinary  scale  and 
pointer  being  towards  the  lecturer.  The  aluminium  pointer  is  counter- 
balanced by  a  binding  screw  clamped  on  to  the  ordinary  pointer. 
V.  Nickel  crucibles  for  the  Laurence  Smith  method  of  determining 
alkalis  in  silicates.  These  crucibles  are  used  for  tlie  decomposition  of 
silicates  with  calcium  carbonate  and  ammonium  chloride,  and  give  the 
same  results  as  platinum  ones.  T.  S.  P. 

Apparatus  for  Laboratories  and  Lecture  Experiments. 
Johannes  Thiele  [Annalen,  1910,  376,279 — 285). — Chlorinations  and 
brominations,  and  also  the  detection  of  feeble  fluorescence,  can  be 
accomplished  very  successfully  in  the  light  of  an  arc  lamp  instead  of 
in  sunlight.  Apparatus  for  the  demonstration  of  the  production  of 
water  in  quantity  from  its  elements  and  of  the  combustion  of  nitrogen 
are  described,  and  also  electrically  heated  filter  funnels,  boiling-point 
apparatus,  etc. 

Many  lecture  experiments,  in  which  the  reagents  are  heated  to  boil- 
ing, can  be  performed  in  very  much  shorter  time  by  placing  a  little  of 
the  not  too  dilute  reagents  in  an  upright  cylinder  and  adding  much 
boiling  water.  The  hydrolysis  of  ferric  alum,  the  formation  and 
decomposition  of  copper  hydride,  the  hydrolysis  of  carbonates  and  of 
sucrose,  the  decomposition  of  mercuric  nitrate,  and  the  hydrolysis  of 
ferric  chloride  are  thus  readily  demonstrated.  C.  S. 
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Preparation  of  Pure  Hydrogen  Peroxide  for  Medical 
Purposes.  Otto  Schmatolla  {Pharm.  Zeit.,  1910,  55,  888 — 889). — 
The  method  used  consists  essentially  of  (1)  solution  of  commercial 
barium  peroxide  in  hydrochloric  acid,  phosphoric  acid  being  added  to 
precipitate  metals  such  as  iron  ;  (2)  precipitation  from  the  solution  of 
hydrated  barium  peroxide  by  means  of  sodium  hydroxide;  and  (3) 
preparation  of  the  solution  of  hydrogen  peroxide  in  the  usual  way  by 
the  addition  of  the  hydrated  barium  peroxide  to  sulphuric  acid. 

T.  S.  P. 

Formation  of  Hydrogen  Peroxide.  K.  V.  Charitschkoff 
(/.  Iiu88.  Fhys.  Chetn.  Soc,  1910,  42,  900— 904).— Papers  prepared 
with  cobalt  naphthenate  are  very  sensitive  to  hydrogen  peroxide, 
turning  from  pink  to  olive-green  (compare  this  vol.,  ii,  238).  In  bright 
sunlight  or  by  a  rise  of  temperature  they  become  still  more  sensitive, 
it  being  possible  to  detect  one  part  in  1,000,000  of  water. 

Water  containing  oxygen  when  exposed  to  bright  sunlight  gives  the 
hydrogen  peroxide  reaction  after  the  following  intervals  :  at  9 — 22°, 
after  twelye  days ;  19— 31°,  after  eight  days  ;  20— 41°,  after  seven  days. 
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If  the  oxygen  is  replaced  by  air,  no  hydrogen  peroxide  is  formed.  In 
similar  experiments  with  radioactive  barium  chloride,  and  also  the 
nitrates  of  barium,  lead,  thorium,  uianium,  and  bismuth,  hydrogen 
peroxide  was  formed  only  in  the  presence  of  radioactive  barium  salt 
and  of  lead  nitrate.  When,  however,  the  experiment  was  made  in 
the  dark,  even  radioactive  barium  produced  a  negative  result  ;  it  is 
therefore  considered  that  it  is  not  the  radium  emanation  which 
induces  the  reaction  2H.,0  =  HgOg  +  Hg,  but  that  the  radium  salt  acts 
as  a  catalyst. 

Hydrogen  peroxide  is  also  formed  on  the  surface  of  moist, 
porous  substances,  such  as  wood,  asbestos,  and  so  forth.        Z.  K. 

Formation  of  Hydrogen  Peroxide  in  the  Combustion  of 
Detonating  Gas.  K.  V.  Charitschkoff  and  Ambardanoff  {J.  Russ. 
F/tys.  Chem.  Soc,  1910,  42,  904). — Using  the  cobalt  naphthenate 
papers  (compare  preceding  abstract),  hydrogen  peroxide  was  detected 
in  the  products  of  combustion  of  detonating  gas,  0'000476  c.c.  hydrogen 
peroxide  being  produced  from  the  combustion  of  about  25  litres  of 
hydrogen  in  oxygen. 

Hydrogen  peroxide  could  not  be  detected  in  the  combustion  of 
benzene  or  of  alcohol.  Z.  K. 

Colour  of  Iodine  Solutions.  Joel  H.  Hildebkand  (Zeitsch. 
physikal.  Clum.,  1910,  74,  679 — 682). — The  author  answers  some 
adverse  criticisms  of  Waentig  (this  vol.,  ii,  117)  on  his  and  Glascock's 
work  on  this  subject  (compare  Abstr.,  1909,  ii,  225).  In  particular, 
the  standard  solution  (for  comparison  purposes)  was  prepared  by 
adding  to  the  violet  solution'  of  known  iodine  concentration  sufficient 
of  the  '•  active "  solvent  to  be  investigated  to  change  the  violet 
colour  completely  to  brown,  so  that  Waentig's  objection  that  the 
authors  had  assumed  the  colour  of  the  additive  compound  to  be  the 
same  for  all  the  solvents  used  is  not  valid.  G.  S. 

Solubility  of  "Insoluble"  Sulphur  (S/x).  Albert  Wigand 
{Zeitsch.  physikal.  Chem.,  1910,  75,  235—244.  Compare  Abstr.,  1910, 
ii,  228). — When  amorphous  insoluble  sulphur,  S/i,  is  treated  with 
carbon  di>ulphide  or  carbon  tetrachloride,  a  small  proportion  of  it 
(usually  not  exceeding  3  per  cent,  with  carbon  disulphide)  goes  into 
solution,  the  proportion  depending  on  the  time  of  action,  the  tem- 
perature, and  the  nature  of  the  solvent,  but  being  independent  of  the 
imount  of  solvent.  This  is  ascribed  to  a  partial  change  of  S/i  to 
>ohible  sulphur,  Sa,  under  the  influence  of  the  solvent.  Further,  a 
small  amount  of  S/x,  under  ordinary  conditions  less  than  1  in  1000,  goes 
into  solution  unaltered,  probably  in  the  colloidal  form. 

The  author  maintains  the  accuracy  of  his  figure,  118*95,  for  the 
melting  point  of  monoclinic  sulphur.  G.  S. 

The  Supposed  Nitrososulphonic  Acid  of  Raschig  (Sabatier's 
Nitrosodisulphonic  Acid)  and  the  Theory  of  the  Lead 
Chambsr  Process.  Wilhelm  Manchot  {Zritsch.  ang^.w.  C/iem., 
1910,    23,    2113— 2114).— Raschig's    theory    of    the    lead    chamber 
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process  assumes  the  intermediate  formation  of  nitrososulphonic  acid, 
HO-NO-SOgH  (compare  Abstr.,  1908,  ii,  30),  the  solution  of  which 
in  concentrated  sulphuric  acid  has  a  blue  colour ;  in  more  dilute 
acids  there  is  a  slight  red  colour.  This  blue  colour  is  also  produced 
by  the  action  of  a  mixture  of  sodium  nitrite  and  mercury  on 
sulphuric  acid,  but  disappears  after  a  time,  nitric  oxide  being 
evolved. 

The  author  finds  that  the  solution  of  nitric  oxide  in  pure  sulphuric 
acid  is  colourless  ;  if,  however,  the  sulphuric  acid  contains  iron,  a  red 
coloration  is  produced.  The  red  coloration  observed  by  Raschig  in 
some  experiments  of  his  (Abstr.,  1905,  ii,  23,  700),  and  also  a  solu- 
bility of  nitiic  oxide  in  sulphuric  acid  considerably  greater  than  that 
observed  by  the  author,  are  due  to  the  use  of  impure  sulphuric  acid. 
The  "purple  acid  "  from  the  Gay  Lussac  tower  is  nothing  more  than  a 
solution  of  tbe  ferrous  or  ferric  sulphate  compound  of  nitric  oxide. 

The  brown  coloration  produced  by  the  solution  of  nitric  oxide  in 
an  aqueous  solution  of  ferrous  sulphate  is  not  due  to  the  formation  of 

ferrous    nitrososulphonate,    0N<^„^  ^Fe,   as    assumed   by  Raschig, 

since  the  same  colour  is  produced  with  ferrous  chloride  and  ferrous 
hydroxide.  The  comp(  unds  formed  contain  one  molecule  of  nitric  oxide 
to  one  atom  of  iron,  and  are  probably  of  the  type  NO'FeClg  (compare 
Abstr.,  1907,  ii,  93).  For  sia-ilar  reasons  it  is  probable  that  Raschig's 
copper  nitrososulphonate  dots  not  exist  (compare  this  vol.,  ii,  956). 

Thus  the  existepce  of  a  nitrcsosulphonic  acid  has  still  to  be  proved. 
The  same  objections  may  also  be  raised  to  Sabatier's  nitrosodisulphonic 
acid.  T.  S.  P. 

Revision  of  the  Atomic  Weight  of  Nitrogen.  Exact 
Analysis  of  Nitrogen  Tetroxide.  Philippe  A.  Guye  and  G. 
Drouginine  (/.  Chim.  Phys.,  1910,  8,  473 — 514). — The  atomic  weight 
of  nitrogen  has  been  determined  by  decomposing  weighed  quantities  of 
nitrogen  tetroxide  with  incandescent  iron  wire. 

The  possibility  of  obtaining  pure  nitrogen  tetroxide  for  the  purpose 
depends  on  the  following  considerations.  Nitrogen  trioxide  is  easily 
oxidised  at  the  ordinary  temperature  to  tetroxide.  The  tetroxide  is  not 
fuither  attacked  by  oxygen,  although  it  is  oxidised  by  ozone ;  on  the 
contrary,  the  pentoxide  undergoes  spontaneous  decomposition  into 
tetroxide  and  oxygen.  The  equilibrium  between  nitrogen  tetroxide  and 
nitric  oxide  plus  oxygen  has  been  determined,  and  the  result  shows 
that  the  dissociation  of  tetroxide  is  negligible  under  the  conditions  of 
exj  eriment.  The  calculations  are  not  affected  by  the  question  as  to 
whether  the  formula  of  the  tetroxide  is  NOg  or  NgO^.  The  vapour- 
pressure  curves  of  nitric  oxide,  nitrogen  tetroxide,  and  nitrogen 
trioxide  (prepared  by  Baker's  method)  were  determined  in  an 
apparatus  specially  designed  to  protect  the  surface  of  the  mercury  by 
a  buffer  of  air  from  corrosion  by  the  tetroxide.  The  curves,  which  are 
in  accord  with  those  of  Ramsay  and  Young,  indicate  that  although  the 
tetroxide  should  be  easily  separated  from  nitric  oxide  by  distillation, 
the  removal  of  trioxide  would  be  difficult.  Accordingly,  the  tetroxide 
was  prepared  by  mixing  purified  and  carefully  dried  nitric  oxide  with 
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excess  of  purified  oxygen,  and  was  distilled  in  a  vacuum  at  least  ten 
times  in  presence  of  free  oxygen,  precautions  being  taken  to  free  the 
final  product  from  dissolved  oxygen.  The  absence  of  traces  of  trioxide 
was  inferred  from  the  colourless  nature  of  the  liquid  product. 
Throughout  the  mainpulations,  phosphoric  oxide  was  used  to  exclude 
moisture. 

The  decomposition  apparatus  consisted  of  an  oval  bulb  placed  with 
its  major  axis  horizontal,  and  provided  with  a  stopcock  at  the  top  and 
a  tubulure  for  condensing  the  gas  at  the  bottom.  A  spiral  of  iron 
wire  which  traversed  the  bulb  could  be  heated  electrically.  It  was 
prepared  for  use  by  alternate  oxidation  and  reduction  in  a  low  pressure 
current  of  dry  hydrogen. 

From  one  to  two  grams  of  dry  nitrogen  tetroxide  of  f.  p.  —9 '6° 
were  distilled  into  the  bulb,  and  solidified  in  the  tubulure  by  a  freezing 
mixture.  The  bulb,  having  been  evacuated  and  closed,  was  allowed  to 
warm  up,  and  weighed.  After  passing  the  current  and  removing  the 
residual  nitrogen  by  the  pump,  the  bulb  was  weighed  again. 

The  mean  of  seven  determinations  gives  14-010  as  the  atomic  weight 
of  nitrogen,  or  neglecting  the  two  first  determinations,  the  remaining 
five  give  a  mean  value  14-009  (0  =  16).  Considering  the  possible 
sources  of  error,  the  atomic  weight  could  not  be  less  than  14-005,  and 
probably  not  less  than  14-008. 

The  values  obtained  are  in  good  agreement  with  those  deduced  if  ora 
analyses  of  nitrous  oxide  by  Guye  (14-0107)  and  analyses  of  nitric 
oxide  by  Gray  (140097),  but  are  opposed  to  those  recently  .calculated 
by  Richards  from  analyses  of  silver  nitrate,  namely,  13-990  to  14-002. 
The  authors  consider  that  the  various  direct  measurements  of  nitrogen- 
oxygen  ratios  are  more  trustworthy  and  agree  better  amongst  them- 
selves than  the  indirect  (silver)  values,  and  that  it  would  be  reasonable 
to  make  the  atomic  weight  of  silver  depend  on  the  directly  determined 
value  for  nitrogen,  since  this  is  supported  by  the  physical  constants  of 
nitrogen.  R.  J.  C. 


Formation  of  Nitric  Oxide  in  the  High  Tension  Arc. 
Fritz  Habee,  Adolf  Koesig,  and  E.  Platou  (Zeitsc/i.  Eleklrochem., 
1910,  16,  789 — 796). — The  apparatus  and  method  of  experiment  have 
been  described  in  previous  papers  (Abstr.,  1908,  ii,  34,  940).  Two 
sets  of  experiments  were  made.  In  the  first  set,  the  length  of  arc  and 
the  current  (0-27  ampere)  were  kept  constant,  and  the  pressure  of  the 
air  varied.  The  results  show  a  very  decided  maximum  yield  at 
150  mm.,  the  gas  leaving  the  arc  containing  8*16%  of  nitric  oxide  at 
this  pressure.  The  second  set  was  designed  to  determine  the  relation- 
ship between  the  energy  consumed  in  the  arc  and  the  quantity  of  nitric 
oxide  produced.  Owing  to  the  distortion  of  the  voltage  curve  by  the 
discharge  through  the  gas,  the  curves  of  voltage  and  current  are  not  in 
the  same  phase,  which  introduces  some  difficulty  in  the  measurement  of 
the  energy  used  in  the  arc.  The  methods  of  measurement  are  described 
in  detail.  The  best  yield  in  twenty-four  experiments  with  air  at 
140  mm.  pressure  was  57  grams  of  nitric  acid  per  kilowatt-hour,  with 
34%  of  nitric  oxide  in  the  gas  leaving  the  arc.  T.  E. 
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Formation  of  Nitric  Oxide  from  Air  by  means  of  High 
Frequency,  Alternating,  Electrical  Discharges.  Fkitz  Habek 
and  E.  Platou  {Zeitsch.  Elektrochem.,  1910,  16,  796— 803).— The 
electrical  measurement  of  the  energy  consumed  in  an  unsteady  arc 
produced  by  an  high  frequency,  alternating  current  is  impossible. 
The  authors  have,  therefore,  measured  it  by  immersing  the  apparatus 
in  which  the  discharge  occurs  in  a  calorimeter  consisting  of  a  Dewar's 
tube  filled  with  paraffin  oil.  The  platinum  resistance  thermometer  also 
serves  as  a  stirrer,  and  the  hot  gases  leave  the  discharge  tube  through 
a  silver  tube  filled  with  silver  filings,  which  is  immersed  in  the  oil  and 
serves  to  cool  them.  The  discharge  takes  place  between  platinum 
wires  placed  closed  together  at  their  lower  extremities  and  diverg- 
ing at  their  upper  ends.  Good  results  are  only  obtained  when  con- 
siderable quantities  ef  energy  are  used  in  the  arc,  and  when  it  is  well 
spread  out  in  a  fan-shape.  "With  a  current  of  about  500  periods  per 
second,  and  air  at  atmospheric  pressure,  the  yield  is  as  high  as  54  grams 
of  nitric  oxide  per  kilowatt-hour;  with  about  one  hundred  times  higher 
frequency,  slightly  worse  results  were  obtained  (48"7  grams  of  nitric 
acid  per  kilowatt-hour),  whilst  diminishing  the  pressure  to  387  mm. 
reduced  the  yield  to  about  20  grams.  The  lower  yields  are,  however, 
ascribed  to  the  tendency  of  the  arc  to  hang  to  one  spot  on  the  platinum 
wires  instead  of  travelling  along  them,  and  the  authors  think  that 
neither  pressure  nor  frequency  have  any  specific  influence  on  the  yield 
obtainable.  T.  E. 


Yield  of  Nitric  Oxide  in  the  Combustion  of  Air  in  the 
Cooled,  Direct-current  Arc.  Wilhelm  Holwech  and  Adolf 
KoENiG  {Zeitsch.  Elektrochem.,  1910,  16,  803  —  810). — An  iron  wire, 
2  mm.  diameter,  surrounded  by  a  quartz  tube  served  as  cathode.  The 
anodes  were  water-cooled,  copper  capillary  tubes  of  from  0*5  to  3  mm. 
bore.  The  electrodes  were  usually  placed  2  to  5  mm.  apart,  and  the 
air  was  drawn  off  through  the  capillary  tube  by  means  of  an  air 
pump ;  the  arc  is  thus  drawn  into  the  cold  capillary  tube,  and  the 
greater  part  of  its  length,  which  varies  with  the  rate  at  which  the  air 
flows,  is  within  the  tube.  The  cathode  was  not  heated  as  in  Holwech's 
experiments  with  the  same  arrangement  (this  vol.,  ii,  578),  but  this 
had  no  effect  on  the  results.  The  yields  are  always  better  when  the 
capillary  anode  is  vertically  below  the  cathode,  and  the  air,  therefore, 
drawn  downwards,  than  it  is  when  their  positions  are  reversed.  The 
yield  increases  with  the  velocity  of  the  air  current  (the  percentage  of 
nitric  oxide  in  the  gas,  of  course,  decreases) ;  with  the  0*5  mm. 
capillary  a  yield  of  74*3  grams  of  nitric  acid  per  kilowatt-hour  was 
obtained,  using  air,  with  1"94%  of  nitric  oxide  in  the  gas,  the  arc 
taking  0-29  ampere  at  290  volts.  The  best  results  were  obtained  with 
the  2  mm.  capillary  tube,  84*8  grams  of  nitric  acid  per  kilowatt  hour 
being  reached  with  2*3%  of  nitric  oxide  in  the  gas,  a  current  of  0"2 
ampere,  and  280  volts.  Attempts  to  concentrate  more  energy  into  the 
arc  gave  worse  results  ;  reversing  the  poles  and  using  alternating 
current  also  were  less  successful.  T.  E. 
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Formation  of  Nitric  Oxide  from  Air  in  the  Arc  under 
Pressure.  b^Rixz  Habkk  and  Wilhelm  Holwech.  {Zeitsch.  Elektro- 
chem.,  1910,  16,  810— 813).— The  arc  is  formed  in  a  vertical  steel  tube 
between  a  cooled  copper  cathode  and  an  iron  anode  placed  respectively 
at  the  top  and  bottom  of  the  tube.  The  air  is  blown  in  at  the  bottom 
tangent ially  to  the  walls  of  the  tube.  In  one  arrangement,  cold  air 
was  used,  in  another  it  was  heated  by  passing  over  the  outside  of  the 
steel  tube  before  entering  it.  With  the  first  arrangement,  0'55  to  1"5 
ampere  at  700  to  2075  volts  were  used,  and  pressures  varying  from  2  to 
21  atmospheres.  The  best  yield  was  76  grams  of  nitric  acid  per 
kilowatt-hour  with  2  atmos.  pressure  and  036%  of  nitric  oxide.  The 
same  yield  was  obtained  at  11  atmos.  with  only  0*29%  of  nitric  oxide 
in  the  gas.  With  pre-heated  air,  using  currents  of  0'5  to  06  ampere 
and  1200  to  1460  volts,  the  yields  were  better,  82-8  grams  of  nitric 
acid  per  kilowatt-hour  being  obtained  with  4  atmos.  pressure  and 
076%  of  nitric  oxide.  At  higher  pressures,  the  yields  were  rather 
lower.  T.  E. 

Formation  of  Nitric  Oxide  during  the  Combustion  of 
Hydrogen.  A.  Wolokitin  {Zeitsch.  Elektrochem.,  1910,  16, 
814— 826).— The  experiments  of  Haber  and  Coates  (Abstr.,  1909, 
ii,  997)  on  the  formation  of  nitric  oxide  during  the  combustion  of 
carbon  monoxide  in  mixtures  of  oxygen  and  nitrogen  are  extended  to 
hydrogen,  using  the  same  apparatus  and  methods  of  experiment.  The 
results  are  very  similar ;  the  combustion  of  hydrogen  in  air  at  the 
ordinary  pressure  yields  no  nitric  oxide ;  when  the  pressure  is 
increased  to  20  atmospheres  or  more,  about  0*3  mol.  of  nitric 
oxide  is  formed  per  100  mols.  of  water.  With  a  mixture  of  equal 
volumes  of  oxygen  and  nitrogen,  the  yield  is  small  at  low  pressures, 
but  increases  with  the  pressure,  nearly  3  mols.  of  nitric  oxide  per 
100  mols.  of  water  being  obtained  at  15  atmos.  pressure.  Further 
increase  of  the  pre.'-sure  up  to  50  atmos.  produces  but  little  further 
increase  in  the  yield.  A  mixture  of  oxygen  and  nitrogen  with  80%  of 
the  former  behaves  in  much  the  same  way  as  the  mixture  of  equal 
volumes.  The  theoretical  calculation  of  the  yield,  made  in  the 
manner  adopted  by  Haber  and  Coates,  indicates  a  maximum  yield 
of  about  4  mols.  of  nitric  oxide  per  100  mols.  of  water,  using  a 
mixture  of  equal  volumes  of  oxygen  and  nitrogen  ;  the  actual  yields 
are  less  than  the  theoreticiil  ones,  whereas  Haber  and  Coates  obtained 
the  opposite  result  with  carbon  monoxide.  T.  E. 

The  Behaviour  of  Nitrous  Gases  towards  Water  and 
Aqueous  Alkalis.  Fritz  Foeester  and  J.  Blich  {Zeitsch.  angew. 
Chem.,  1910,  23,  2017—2025.  Compare  Abstr.,  1908,  ii,  941,  1031). 
— The  rate  of  oxidation  of  nitric  oxide  by  air  under  different  con- 
ditions has  been  determined  by  absorbing  the  product  in  sodium 
hydroxide  and  determining  the  ratio  of  nitrite  to  nitrate  formed. 

In  the  authors'  apparatus,  the  gases  issuing  from  the  large  oxidation 
chamV)er  pass  through  two  vessels  containing  water,  after  which  the 
mixtuie  contains  nitric  oxide  as  well  as  peroxide.     The  third  vessel 
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contains  sodium  hydroxide.  Lengthening  the  path  between  the  water 
and  alkali  increases  the  completeness  of  the  oxidation,  but  no  improve- 
ment is  brought  about  by  interposing  heated  glass  spirals.  Experi- 
ments in  which  air  and  nitric  oxide  pass  together  into  a  heated  vessel 
containing  broken  glass  show  that  the  reaction  2NO  +  02  =  3N02 
proceeds  less  rapidly  as  the  temperature  rises.  This  result  has  also 
been  observed  by  Bodenstein,  and  is  best  explained  by  the  assumption 
that  a  molecular  oxide  is  first  formed  :  NO  +  Og  — >■  NO'Og,  N'0*02  + 
NO  — >  2NO2  (compare  Raschig,  Abstr.,  1907,  ii,  455). 

The  experiments  also  show  that  alkalis  absorb  nitrogen  trioxide 
more  rapidly  than  nitrogen  peroxide.  It  appears  probable  that  in  a 
partly  oxidised  mixture  the  equilibrium  NO  +  NOg  ^  N2O3  exists, 
although  the  quantity  of  trioxide  is  small,  and  that  the  water  absorbs 
the  gases  in  this  form  (compare  Le  Blanc,  Zeitsch.  Elektrochem.,  1906, 
12,  544).  When  pure  liquid  nitrogen  trioxide  is  added  to  sodium 
hydroxide  solution  at  -  22°,  it  is  instantly  absorbed,  whilst  liquid 
nitrogen  peroxide  only  reacts  slowly.  C.  H.  D. 

The  Reduction  of  Nitrosyl  Chloride.  Humphrey  O.  Jones  and 
J.  K.  Mathews  {Proc.  Camh.  Phil.  Soc,  1910,  15,  529— 530).— When 
nitrosyl  chloride  and  ethyl  mercaptan  react  in  ethereal  solution  at 
—  80°,  small  quantities  of  hydroxylamine  hydrochloride  are  formed. 
The  action  of  other  reducing  agents  on  nitrosyl  chloride  has  therefore 
been  studied,  but  the  formation  of  hydroxylamine  hydrochloride  has 
only  been  observed  when  nitrosyl  chloride  and  hydrogen  are  passed 
over  reduced  platinum,  cooled  in  a  freezing  mixture.  Even  in  this 
case  the  hydroxylamine  hydrochloride  only  forms  5%  oi  the  ammonium 
chloride  produced.  When  the  contact  substance  is  nickel,  the 
product  is  ammonium  chloride. 

With  palladium,  the  products  at  the  ordinary  temperature  are 
palladium  chloride,  nitric  oxide,  and  nitrogen ;  at  higher  temperatures 
ammonium  chloride  is  formed. 

Hydrogen  sulphide  and  nitrosyl  chloride  interact  at  a  low  tempera- 
ture in  ether  or  light  petroleum,  the  principal  reaction  being 
NOCl  +  3H2S  =  NH4CI  +  H2O  +  3S. 

C.  H.  D. 

Presence  of  a  Small  Quantity  of  Carbon  Monoxide  in  the 
Atmosphere  of  Coal  Mines.  P.  Mahler  and  J.  Denet  {Compt. 
rend.,  1910,  151,  645 — 647.  Compare  this  vol.,  ii,  607  ;  Boudouard, 
Abstr.,  1909,  ii,  234). — Carbon  monoxide  has  b6en  found  to  occur  in 
the  air  of  well-ventilated  coal  mines  to  the  extent  of  about  0*002%  by 
volume ;  the  maximum  amount  found  was  0"004%.  Iodic  aohydride 
was  employed  to  estimate  the  carbon  monoxide,  and  precautions  were 
taken  to  avoid  the  influence  of  traces  of  dust  or  unsaturated  hydro- 
carbons. W.  0.  W. 

Silicates  with  Linked  Silicon  Atoms.  Wilhelm  Manchot  (Ber., 
1910,  43,  2603 — 2604). — In  his  lecture  before  the  German  Chemical 
Society  (this  vol.,  ii,   780),  W.  Pukall  represents  the  constitution  of 

0H-Si-0-0-Al(0H)2     ,         ^.  ^     .,     ,.  ,  . 

"  kaolin-acid      as  1 1  >  there  being  a  double  linking 

0H-Si-0-0-Al(0H)2 
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between  the  two  atoms  of  silicon.     A  similar  constitution  is  given  to 
kaolin. 

The  author  points  out  that  such  substances  should  evolve  hydrogen 
when  treated  with  hydrofluoric  acid,  or  with  hydrofluoric  acid  followed 
by  alkali  (compare  Abstr.,  1905,  ii,  165;  1908,  ii,  46),  and  that 
therefore  the  above  formula  is  an  impossible  one.  Moreover,  the 
doubly  linked  atoms  of  silicon  would  indicate  that  a  reduction  of 
silicic  acid  had  taken  place  in  the  preparation  of  the  compound, 
whereas  no  reduction  could  take  place  according  to  the  method  of 
preparation  described  by  Pukall.  Such  a  linking  would  be  broken  by 
the  action  of  alkali  and  not  be  stable,  as  postulated  by  Pukall. 

T.  S.  P. 

Preparation  of  Argon.  Geobges  Cladde  {Compt.  rend.,  1910, 
151,  752 — 753). — Details  are  given  of  a  laboratory  method  for 
preparing  argon  at  the  rate  of  2  —  3  litres  per  hour.  The  compressed 
oxygen  of  commerce,  when  obtained  from  liquid  air,  contains  over  3% 
of  argon,  and  is  a  convenient  source  of  this  element.  The  oxygen  is 
absorbed  by  reduced  copper,  and  the  small  amount  of  nitrogen  by 
heated  magnesium.  W.  O.  W. 

Determination  of  the  Velocity  of  Sound  in  Potassium 
Vapour  and  the  Monatomicity  of  its  Molecules.  Wilhelm 
Wenz  (Ann.  Fhysik.,  1910,  [iv],  33,951 — 970).— Measurements  of  the 
velocity  of  sound  in  potassium  vapour  have  been  made  by  Quincke's 
resonance  method  at  850°.  The  vapour  was  contained  in  a  steel  tube 
surrounded  by  a  wider  porcelain  tube,  which  was  heated  electrically. 
The  one  end  of  the  steel  tube  was  closed  by  a  thin  mica  plate  serving 
as  a  vibrating  resonance  diaphragm.  In  order  to  obtain  satisfactory 
results  with  this  at  the  high  temperature,  it  was  found  necessary  to 
protect  the  inner  surface  with  a  thin  layer  of  silver.  The  other  end 
of  the  tube  was  formed  by  a  piston  which  could  be  moved  up  and 
down,  and  by  this  means  the  length  of  the  column  of  vapour  could  be 
varied.  The  distances  between  successive  positions  in  which  resonant 
vibtation  was  obtained  were  determined,  and  compared  with  the 
corresponding  lengths  for  air.  The  measurements  give  1"77  for  the  ratio 
of  the  speiific  heats.  From  this,  the  author  concludes  that  the  vapour 
of  potassium  consists  of  monatomic  molecules.  H.  M.  D. 

Equilibrium  in  the  System :  Potassium  Iodide,  Iodine,  and 
Aqueous  Alcohol.  Chablis  L.  Parsons  and  H.  P.  Cobliss  {J.  Amer. 
Chem.  Soc.,  1910,  32, 1367— 1378).— The  solubility  of  iodine  and  potass- 
ium iodide  in  aqueous-alcoholic  solutions  containing  varying  amounts 
of  potassium  iodide  and  iodine  respectively  has  been  measured  at  25°. 
In  an  alcohol-water  mixture  containing  60%  of  alcohol,  two  solubility 
curves  are  obtained,  which  intersect  at  a  point  corresponding  with  a 
solution  containing  200%  of  potas^ium  iodide  and  72  5%  of  iodine. 
Similar  results  were  obtained  with  a  solvent  containing  40%  of  alcohol, 
the  point  of  intersection  of  the  two  curves  corresponding  in  this  case  with 
22  5%  of  potassium  iodide  and  70-8%  of  iodine.     The  limiting  solutions 
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indicated  are  those  which  are  simultaneously  saturated  with  respect  to 
iodine  and  potassium  iodide.  The  solubility  data  afford  no  evidence  of 
the  formation  of  solid  polyiodides,  and  the  absence  of  these  has  been 
confirmed  by  analyses  of  the  solid  phases  in  contact  with  the  saturated 
solutions. 

The  question  of  the  existence  of  polyiodides  in  solution  is  discussed 
and  experiments  are  described  which  show  that  the  iodine  and  potass- 
ium iodide  in  an  aqueous  solution  of  these  substances  can  be  partly 
separated  by  diffusion.  These  results  are  interpreted  as  indicating 
that  polyiodides  are  not  formed  to  any  appreciable  extent.  The 
increased  solubility  of  iodine  in  an  iodide  solution  as  compared  with 
pure  water  is  attributed  to  the  high  solvent  power  of  the  dissolved 
solid.  H.  M.  D. 

Sodium  Tellurides.  Giovanni  Pellini  and  E.  Quercigh  (Atti  E. 
Accad.  Lincei,  1910,  [v],  19,  ii,  350 — 356.  Compare  Tibbals,  Abstr., 
1909,  ii,  728). — With  a  view  to  throwing  further  light  on  the  analogy 
between  tellurium,  sulphur,  and  selenium,  the  authors  have  investigated 
the  sodium  tellurides  by  thermal  methods.  The  cooling  curves  of 
mixtures  of  the  two  elements  were  observed  in  an  atmosphere  of 
nitrogen,  a  quartz  vessel  being  employed,  and  the  temperatures  measured 
by  means  of  a  platinum  and  platinum-rhodium  couple.  The  results 
obtained  are  also  exhibited  in  a  curve,  from  which  it  follows  that 
under  the  conditions  of  the  experiment  three  compounds  can  exist, 
namely,  N'a2Te,  ISTagTeg,  NagTe^.  Only  the  first  melts  unchanged.  It 
is  whitish  in  colour,  but  rapidly  darkens  in  the  air,  and  is  very 
deliquescent.  The  other  two  have  a  grey,  metallic  aspect.  In  these 
circumstances  it  was  not  possible  to  obtain  the  compound  NagTeg 
prepared  by  Tibbals  {loc.  cit.).  The  formulae  of  these  tellurides  differ 
from  those  of  the  selenides  (compare  Mathewson,  Abstr.,  1907,  ii,  682) 
and  sulphides,  except  in  the  case  of  the  type  NagTe.  E..  V.  S. 

The  Equilibrium  Diagram  of  the  Silver-Sodium  Alloys. 
E.  Quercigh  {Zeitsch.  anorg.  Chem.,  1910,  68,  301 — 306). — Sodium 
does  not  react  appreciably  with  silver  below  700°.  The  alloys  may  be 
prepared  in  all  proportions  by  fusion  in  a  current  of  nitrogen,  and 
separation  into  two  liquid  layers  does  not  take  place.  The  freezing- 
point  curve  falls  rapidly  at  first,  then  slowly,  and  then,  from  90  atomic 
%  Na,  very  rapidly.  The  eutectic  point  lies  not  more  than  0-1°  below 
the  freezing  point  of  sodium.  Solid  solutions  of  sodium  in  silver  are 
formed  up  to  13  atomic  %  Na.  C.  H.  D. 

Photo-Halides.  I.  Willem  Eeindees  {Chem.  Weekblad,  1910,  7, 
961 — 973). — Crystalline  photo-chlorides  of  silver  have  been  prepared 
by  crystallising  silver  chloride  from  dilute  aqueous  solutions  of 
ammonia  in  present;**  of  sunlight.  The  crystals  were  indigo-blue  in 
colour,  the  depth  ot  tint  depending  on  the  intensity  of  the  light  and 
the  duration  of  the  crystallisation.  The  darkest  crystals  contained 
about  1%  of  free  silver.     Exposure  under  blue  glass  during  crystal- 
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lisation  did  not  affect  the  colour  of  the  resulting  crystals,  but  with 
green  or  yellow  glass  the  tint  was  much  lighter,  and  with  red  glass 
colourless  crystals  were  formed.  During  exposure  to  light  for  several 
days,  the  colour  of  the  crystals  changed  to  reddish-brown,  and  they 
became  opaque.  Longer  exposure  to  light  produced  a  grey  colour  with 
metallic  lustre.  These  colour  changes  are  caused  by  superficial  reduction 
to  metallic  silver.  The  free  silver  present  in  the  photo-chloride  is  in 
the  colloidal  state. 

Crystallisation  from  a  solution  of  colloidal  silver  was  effected  by 
addition  of  a  small  proportion  of  formaldehyde  to  a  saturated  solution 
of  silver  chloride  in  ammonia  (4iV),  slow  reduction  to  a  colloidal 
solution  of  silver  taking  place.  In  transmitted  light,  the  resulting 
crystals  were  light  yellow  to  reddish-brown  in  colour,  whilst  in  reflected 
light  they  were  yellow,  chocolate-brown,  or  green.  They  did  not 
contain  more  than  1 — 2%  of  free  silver.  In  diffused  sunlight,  they 
changed  slowly  in  colour  from  yellow  to  indigo-blue,  with  production 
of  intermediate  shades  of  red,  reddish-violet,  and  violet-blue. 

A.  J.  W. 

The  So-called  Emulsion  of  Silver  Iodide.  John  K.  Thum 
(Amer.  J.  Pharm.,  1910,  82,  507— 508).— When  silver  nitrate  reacts 
with  potassium  iodide  dissolved  in  a  solution  of  egg-albumin,  ,the 
greater  part  of  the  precipitated  silver  iodide  is  maintained  in  colloidal 
solution.  Irish  moss  mucilage  gives  fairly  good  results  as  a  substitute 
for  egg-albumin. 

Solutions  of  gelatin  (O'l — 0-O%)  in  water  also  give  good  sus- 
pensions. In  this  medium  the  precipitates  at  first  fall  to  the  bottom 
of  the  flask,  but  permanent,  almost  perfect  suspension  can  then  be 
obtained  by  agitation,  and  the  suspension  improves  on  keeping. 

T.  A.  H. 

The  Tellurides  of  Silver.  Giovanni  Pellini  and  E.  Qoercigh 
{Atti  R.  Accad.  Lincei,  1910,  [v],  19,  ii,  415— 421).— The  mixtures  of 
tellurium  and  silver  are  melted  in  a  current  of  nitrogen.  The 
freezing-point  diagram  indicates  the  formation  of  two  compounds, 
AgTe  and  AggTe,  the  first  being  marked  by  a  break  in  the  curve  at 
444"^,  and  the  second  by  a  maximum  at  959°.  There  are  two  eutectic 
points,  at  35P  and  33-3  atomic  %  Ag,  and  at  872°  and  86  atomic  %  Ag 
respectively.  The  compound  AgTe  undergoes  a  transformation  at 
412°,  but  a  polymorphic  change  of  AgjTe,  which  is  identical  with  the 
mineral  hessite,  is  not  observed. 

The  alloys  are  crystalline  and  metallic  in  appearance,  changing  from 
grey  to  white  as  the  silver  increases.  The  brittleness  diminishes  from 
tellurium  to  silver.  C.  H.  D. 

The  Absorption  of  Bromine  by  Lime.  W.  A.  R.  Wilks  {Proc. 
Camb.  Phil.  Soc,  1910,  15,  526— 528).— Solutions  of  bromine  in 
carbon  tetrachloride  react  with  slaked  lime  with  the  formation  of  a 
brown  product.  Using  weak  solutions  of  bromine,  the  concentration 
of  the  bromine  in  the  lime  increases  with  the  concentration  of  the 
solution,  the  ratio  Cj/Cj' "*  being  sensibly  constant,  pointing  to    (he 
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formation  of  an  adsorption  product.  With  more  concentrated  solutions 
of  bromine,  the  quantity  taken  up  is  independent  of  the  concentration, 
and  the  ratio  Ca(0H)2  :  Br  =  4*42  : 1,  indicating  the  formation  of  a 
compound.  With  dry  slaked  lime,  the  ratio  soon  becomes  constant  at 
14*9  :  1,  the  equilibrium  concentration  of  bromine  being  thus  much 
lower,  a  result  similar  to  that  observed  with  bleaching  powder.  The 
colour  of  the  product  increases  until  the  constant  concentration  is 
reached.  C.  H.  D. 

Anhydrous  Sulphates.  G.  Calcagni  and  G.  Mancini  (Atti  R. 
Accad.  Lincei,  1910,  [v],  19,  ii,  422— 427).— The  double  sulphates  of 
calcium  and  the  alkali  metals  have  been  studied  by  D'Ans  (Abstr., 

1909,  ii,  401).  The  freezing-point  curve  of  mixtures  of  calcium 
sulphate  and  sodium  sulphate  has  now  been  determined.  Pure  calcium 
sulphate  decomposes  so  readily  at  1000°  that  its  freezing  point  cannot 
be  determined,  but  extrapolation  of  the  curve  gives  1375°.  Sodium 
sulphate  melts  at  887°  and  undergoes  a  polymorphic  change  at  234° ; 
this  transformation  is  not  observed  in  mixtures  containing  more 
than  7%  of  calcium  sulphate.  The  curve  has  a  single  maximum  at 
949°,  corresponding  with  the  compound  3Na2S04,CaS04,  an  analogue 
of  vanthoffite,  3Na2S04,MgSO.j.  The  eutectic  point  is  at  917°  and  51% 
Na2S04,  corresponding  with  the  composition  of  the  mineral  glauberite. 
It  is  possible  that  other  double  salts  may  exist  at  lower  temperatures, 
especially  glauberite  and  the  pentacalcium  sulphate. 

Between  73%  and  82*6%  of  sodium  sulphate,  two  liquid  layers  are 
formed.  C.  H.  D. 

[Calcium    Silicides.]     Adalbert    Kolb    {Zeitsch.    anorg.   Chem., 

1910,  68,  297— 300).— A  reply  to  Honigschmid  (this  vol.,  ii,  503) 
maintaining  the  accuracy  of  the  author's  formulae  for  the  calcium 
silicides  (this  vol.,  ii,  35).  C.  H.  D. 

The  Temporary  Hardness  of  Water.  Hermann  Noll  (Zeitsch. 
angew.  Chem.,  1910,  23,  2025—2029.  Compare  Abstr.,  1908,  ii,  435). 
— The  solubility  of  calcium  carbonate  in  water  free  from  carbon 
dioxide  is  lessened  by  the  presence  of  magnesium  carbonate.  Experi- 
ments are  described  to  determine  the  influence  of  magnesium  salts  and 
of  organic  substances  on  the  temporary  hardness,  but  without  definite 
result.  C.  H.  D. 

Preparation  of  Crystalline  Strontium.  Antoine  Guntz  and 
Galliot  {Compt.  rend.,  1910,  151,  813). — A  mixture  of  an- 
hydrous strontium  oxide  with  the  calculated  amount  of  aluminium 
is  heated  for  four  hours  at  1000°  in  a  steel  tube  (10  cm.  long,  3  cm. 
diam.),  which  is  placed  in  an  evacuated  porcelain  tube.  On  cooling, 
the  inner  tube  is  found  to  be  coated  with  silver-white  crystals  of 
strontium  containing  99-4%  of  the  metal.  The  product  has  D  2-63, 
and  the  yield  is  75%  of  the  theoretical.  W.  O.  W. 

Solubility  of  Strontium  Nitrate  and  Strontium  Hydroxide 
in  the  Presence  of  Bach  Other.  Charles  L.  Parsons  and  C.  L. 
Perkins  {J.  Amer.  Chem.  Soc,  1910,  32,  1387— 1389).— The  solubility 
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data  obtained  at  25°  can  be  represented  by  means  of  two  curves 
intersecting  at  a  point  which  gives  the  composition  of  the  solution 
saturated  with  respect  to  both  substances.  This  solution  contains 
1-76  parts  of  strontium  oxide  and  81'06  parts  of  strontium  nitrate  per 
100  parts  of  water.  The  curves  are  quite  similar  to  those  obtained  in 
the  case  of  barium  nitrate  and  barium  hydroxide  (compare  following 
abstract),  and  show  that  no  basic  nitrates  of  strontium  are  capable  of 
existence  at  25°.  K  M.  D. 

Solubility  of  Barium  Nitrate  and  Barium  Hydroxide  in  the 
Presence  of  Bach  Other.  Chakles  L.  Parsoxs  and  H.  P.  Corso!^ 
{J.  Amer.  Chum.  Soc,  1910,  32,  1383 — 1387). — These  measurements 
were  made  to  ascertain  whether  a  basic  barium  salt  analogous  to  the 
calcium  salt,  CaO,Ca(N03)o.3|H20,  is  capable  of  being  obtained. 

The  graphical  representation  of  the  solubility  data  for  25°  gives  two 
curves  meeting  at  a  point  corresponding  with  a  solution  which  con- 
tains 5'02  parts  of  barium  oxide  and  11-48  parts  of  barium  nitrate  in 
100  parts  of  water.  This  solution  is  saturated  with  respect  to  both 
Ba(OH)2,8B20  and  Ba(N03)2.  '^^®  saturated  solutions  of  the  two 
substances  separately  contain  respectively  4"29  parts  of  barium  oxide 
and  10'30  parts  of  barium  nitrate  per  100  parts  of  water.  The  solu- 
bility of  each  substance  is  increased  in  presence  of  the  other.  The 
data  show  that  basic  nitrates  of  barium  are  not  formed  at  25°. 

H.  M.  D. 

The  Action  of  Solutions  of  Borax  on  Zinc  Salts.  Friedrich 
BoRCHEBS  {Zeitsch.  anorg.  CJiem.,  1910,  68,  269 — 291). — The  compo- 
sition of  the  precipitate  obtained  from  borax  and  zinc  salts  is  very 
variable.  The  possible  equilibria  have  now  been  studied  in  detail. 
The  reaction  may  be  expresspd  thus  : 

[BA"][H20]3[Zn-]  =  ^H3B03P[Z,>(B02)J 
The  borax  is  employed  in  most  of  the  experiments  as  a  saturated 
solution,  but  also  occasionally  in  the  solid  form  or  as  a  supersaturated 
solution.  For  the  analysis,  a  part  of  the  filtrate  is  precipitated  with 
sodium  carbonate  to  remove  zinc,  neutralised  with  standard  hydro- 
chloric arid  with  methyl-orange  as  indicator,  and  after  boiling  to 
remove  carbon  dioxide,  glycerol  is  added,  and  the  solution  is  titrated 
with  potassium  hydroxide,  using  phenolphthalein  as  indicator. 

Boric  acid  does  not  react  with  zinc  oxide  or  hydroxide  to  form 
solid  zinc  borate,  although  some  zinc  goes  into  solution,  but  boric  acid 
and  zinc  carbonate  react  readily. 

The  largest  yield  of  zinc  borate  is  obtained  by  adding  a  concentrated 
solution  of  a  zinc  salt  to  a  slight  excess  of  saturated  borax  solution. 
The  maximum  proportion  of  borax  thus  precipitated  as  zinc  bor.ite  is 
38'6%,  using  solid  zinc  sulphate.  Higher  results  are  obtainable  from 
supersaturated  borax  solution  or  solid  borax.  An  excess  of  zinc  salt 
diminishes  the  yield,  complex  zinc  salts  being  formed.  Indifferent 
salts  have  a  similar  effect,  a  large  excess  of  magnesium  chloride,  for 
instance,  preventing  precipitation  completely. 

If  the  hydrolysi.s  of  the  borax  is  checked  by  the  addition  of  boric 
acid,  the  whole  of  the  borax,  and  even  a  part  of  the  added  boric  actJ 
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may  be  precipitated  by  means  of  a  zinc  salt.  Borax  does  not  produce 
any  precipitate  with  sodium  zincoxide,  but  by  addition  of  only  small 
quantities  of  sodium  hydroxide  the  precipitation  is  rendered  more 
complete.  If  the  zinc  borate  is  removed  by  filtration,  and  an  excess  of 
sodium  hydroxide,  followed  by  zinc  sulphate,  is  added  to  the  filtrate, 
a  further  precipitate  is  obtained,  and  this  process  may  be  repeated 
until  94%  of  the  borax  has  been  converted  into  zinc  salt.  Sodium 
carbonate  has  less  effect  than  sodium  hydroxide,  and  the  addition  of 
sodium  chloride  or  sulphate  then  modifies  the  reaction. 

Manganous  salts  behave  similarly  to  zinc  salts.  C.  H.  D. 

Hydrates  of  Cadmium  Nitrate.  Alexis  M.  Vasilieff  {J.  Russ. 
Phys.  Chem.  Soc,  1910,  42,  562 — 567). — Cadmium  nitrate,  which 
crystallises  from  aqueous  solution  with  iHgO,  can  be  obtained,  like  the 
corresponding  silver  salt,  in  the  anhydrous  state  by  the  evaporation  of 
the  hydrate.  Contrary  to  Funk's  statement  (Abstr.,  1899,  ii,  209),  no 
salt  with  2H2O  or  6H2O  could  be  obtained.  At  low  temperatures^ 
however,  a  salt  with  SHgO  was  produced.  The  anhydrous  salt  melts 
at  about  350°,  and  dissolves  in  water  with  development  of  much  heat. 
The  solubility  curve  of  the  anhydrous  salt,  Cd(N03)2,  in  the  hydrate, 
Cd(N 03)2,41120  (investigated  in  the  solid  condition  in  Flawitsky's 
apparatus:  Abstr.,  1909,  ii,  886),  has  a  break  beyond  the  m.  p.  of  the 
hydrate,  59'5°  descending  to  44*5°,  which  is  the  eutectic  point  of  the 
mixture,  and  corresponds  with  the  composition  Cd(N03)2.2"65H20 ; 
the  curve  then  rises  continuously  to  the  m.  p.  of  the  anhydrous  salt, 
about  350°.  Z.  K. 

The  Binary  and  Ternary  Alloys  of  Cadmium,  Bismuth, 
and  Lead.  William  E.  Baklow  {J.  Amer.  Chem.  Soc,  1910,  32, 
1390 — 1412). — From  observations  of  the  rate  of  cooling  of  the  molten 
alloys,  the  author  has  determined  the  freezing-point  curves  for  the 
pairs  of  metals  :  lead-cadmium  and  lead-bismuth.  By  combination  of 
these  results  with  the  data  obtained  in  experiments  on  alloys  contain- 
ing the  three  metals,  the  solidification  diagram  for  the  ternary  system 
has  been  deduced. 

Lead  and  cadmium  give  rise  to  two  curves  intersecting  in  a  eutectic 
point,  which  corresponds  with  82-6%  of  lead  and  a  temperature  of 
247 "3°.  On  the  cadmium  side,  the  form  of  the  curve  points  to  a 
slight  solubility  of  lead  in  solid  cadmium,  and  on  the  lead  side, 
cadmium  appears  to  dissolve  in  the  solid  lead  to  the  extent  of 
about  3%. 

Lead  and  bismuth  yield  a  similar  diagram,  the  eutectic  temperature 
being  124*3 — 124-8°,  and  the  composition  corresponding  with  56  5% 
of  bismuth.  On  the  bismuth  side,  the  data  indicate  that  bismuth 
dissolvt  s  in  solid  lead  to  the  extent  of  about  11%. 

From  the  very  numerous  observations  which  have  been  made  with 
alloys  containing  the  three  metals,  a  triangular  diagram  has  been 
constructed.  The  ternary  freezing  point  is  sharply  defined  at 
91-4 — 91-5°,  and  the  composition  of  the  ternary  eutectic  is  given  as 
40-2%  lead,  51  65%  bismuth,  and  815%  cadmium.  H.  M.  D. 
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Equilibria  in  the  Precipitation  of  Lead  Hydroxide.  Walter 
Herz  {Zeitsch.  anorg.  Chevu,  1910,  68,  421 — 424). — When  lead  oxide 
is  shaken  with  an  alkali  halide  and  water,  the  whole  mass  becomes 
pasty,  and  it  is  therefore  necessary  to  approach  the  equilibrium  from 
the  other  side.  The  formation  of  basic  salts  may  be  left  out  of  con- 
sideration. The  constant  [PbCl2][KOH]2/[KCip  is  found  to  be 
0  00073,  and  for  the  corresponding  reactions  with  ammonia  and 
methylamine,  0-00082  and  0-00066  respectively.  The  solubility  of  lead 
hydroxide  is  calculated  to  be  0-93  x  10~*.  C.  H.  D. 

Basic  Lead  Carbonates.  Leopold  Falk  (Chem.  Zeit.,  1910,  34, 
937 — 938). — When  lead  carbonate  is  shaken  with  a  solution  of  basic 
lead  acetate,  three  parts  of  carbonate  withdraw  two  parts  of  oxide  from 
solution,  as  shown  by  titration,  but  the  washed  precipitate  always 
contains  too  much  carbonate  for  the  formula.  If  boiled  with  the  basic 
lead  acetate  solution,  the  ordinary  basic  carbonate,  2PbC03,Pb(OH).„  is 
obtained. 

Crystalline  and  amorphous  lead  carbonates  differ  in  their  chemical 
behaviour.  Thus,  whilst  the  crystalline  compound  reacts  readily  with 
lead  oxide  in  presence  of   lead  acetate,   the    amorphous  modification 

only  reacts  very  slowly.     The  formulae  CO<CO>I*b  and 

Pb<g>C<^C<^Pb 

are  proposed  for  the  two  modifications,  and  a  similar  polymerisation  is 
assumed  in  the  case  of  white  lead.  Structural  formulje  for  the  basic 
carbonates  are  proposed. 

Hydrogen  sulphide  only  reacts  very  slowly  with  crystalline  white 
lead,  but  rapidly  with  the  amorphous  variety.  C.  H.  D. 

Solubility  of  Lead  Sulphate  and  Lead  Chromate,  and  of 
Mixtures  and  Oil  Colours  Containing  the  two  Salts  in  Dilute 
Hydrochloric  Acid.  The  Equilibrium  between  Chromate  and 
Dichromate  in  Solution.  Karl  Beck  and  Ph.  StegmCller  {Arh. 
K.  Gesundh.-Amt,  1910,  34,  446 — 483). — Measurements  have  been 
made  of  the  solubility  of  lead  sulphate  and  lead  chromate  in  0*1  iV-  to 
0-6^'^hydrochloric  acid  at  18°,  25°,  and  37°.  The  data  for  lead  sulphate 
show  that,  at  constant  temperature,  the  solubility  is  approximately 
proportional  to  the  concentration  of  the  hydrogen  ions.  In  the  case 
of  lead  chromate,  the  solubility  in  the  more  dilute  solutions  is  nearly 
proportional  to  the  hydrogen  ion  concentration,  but  in  the  more  con- 
centrated solutions  it  is  more  nearly  proportional  to  the  square  of  the 
concentration  of  these  ions.  The  increase  in  solubility  with  rise  of 
temperature  is  lit^ear  for  both  salts,  the  increase  per  1°  being  2*1% 
for  the  sulphate,  and  3-5 — 4%  for  the  chromate. 

The  equilibria  in  the  solutions  have  been  examined  theoretically,  and 
it  is  shown  that  the  observed  differences  in  the  dependence  of  the 
solubility  of  the  two  salts  on  the  concentration  of  the  acid  is  due  to  the 
formation  of  dichromate  ions  in  accordance  with  the  equation  : 

2HCrO;-Cr,07"-f-H20. 
In  acid  solutions  less  concentrated  than  OSiV,  the  effect  of  this  change 
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is  not  very  marked,  but  in  the  stronger  solutions  it  results  in  a 
co'nsiderable  increase  in  the  "amount  of  lead  chromate  dissolved  per 
mol.  of  acid  present.  In  connexion  with  the  analysis  of  the 
equilibrium  in  solution,  measurements  were  n^ade  of  the  solubility 
of  lead  sulphate  in  0*1  to  0'4jV-solution3  of  sodium  chloride  and 
nitric  acid,  and  of  lead  chromate  in  0*1  to  0'6iV-nitric  acid. 
From  these  data  the  following  equilibrium  constants  are  calculated  : 
[H-].[CrO;']/[HCrO;]  =  3-7  X  lO'^,  [H-]2.[CrO;']7[Cr20/']  =  3-4  x 

10-13,  [H'][Cr20/']/[HCr20/]  =  1-0  x  10-3,  [HCrO;]7[Cr2CV']  =  2-5. 
Data  are  also  recorded  showing  the  quantities  of  lead  dissolved  by 
0"1  to  O^iV-hydrochloric  acid  solutions  in  presence  of  both  sulphate 
and  chromate,  and  these  are  supplemented  by  observations  showing  the 
rate  at  which  oil  colours  containing  these  two  substances  are  attacked 
by  dilute  hydrochloric  acid  solutions.  H.  M.  D, 

The  Ternary  Syetein  Copper-Antimony-Bismuth.  Nicola 
Parravano  and  E.  Yiviani  (Atti  R.  Accad.  Lincei,  1910,  [v],  19, 
ii,  343 — 449.  Compare  this  vol.,  ii,  956). — In  this  paper  are  given 
the  results  obtained  in  the  examination  of  the  ternary  system 
CugSb-Cu-Bi,  the  second  of  the  two  systems  into  which  the  system 
Cu-Sb-Bi  resolves  itself.  The  diagram  constructed  from  them  differs 
from  that  which  was  deduced  on  general  grounds,  because  both  copper 
and  bismuth  and  CugSb  and  bismuth  form  eutectics  which  practically 
coincide  with  bismuth.  Photomicrographs  of  some  typical  alloys  are 
given.  In  conclusion,  the  space  of  miscibility  in  the  liquid  state  is 
discussed,  the  limits  of  the  space  in  the  two  systems  being  obtained 
by  analysis  of  the  two  layers  in  equilibrium  at  about  670°,  which  is 
very  near  the  initial  temperature  of  solidification  of  alloys  in  that 
region.  Uniting  the  two  systems  CugSb-Cu-Bi  and  OugSb-Sb-Bi  in 
one  diagram,  it  then  becomes  possible  to  exhibit  on  it  the  closed  curve 
representing  the  boundary  of  the  space  of  miscibility.  All  alloys 
within  the  curve  separate  into  two  layers,  whilst  those  outside  it  are 
miscible  in  all  proportions.  R.  V.  S. 

Action  of  Chlorine  in  Carbon  Tetrachloride  Solution  and  of 
Carbon  Tetrachloride  on  Metallic  Oxides.  Arthur  Michakl 
and  Arthur  Murphy,  jun.  {^Amer.  Chem.  J.,  1910,  44,  365 — 384). — 
This  investigation  was  undertaken  originally  with  the  object  of 
ascertaining  the  relation  between  the  position  of  metals  in  the 
periodic  system  and  the  behaviour  of  their  unsaturated  oxides  towards 
chlorine. 

The  following  experiments  were  made  with  a  10%  solution  of  dry 
chlorine  in  carbon  tetrachloride.  With  ferrous  oxide,  a  violent  action 
occurs,  even  when  the  chlorine  solution  is  cooled  to  — 18°,  with 
formation  of  ferric  oxide  and  chloride  :  6FeO  +  SClq  =  2Fe203  +  2FeCl3. 
Manganous  oxide  reacts  less  violently  ;  nickelous  oxide  reacts  readily 
at  the  ordinary  temperature,  but  the  reaction  is  not  complete  for  a 
considerable  time ;  in  the  case  of  cobaltous  oxide,  the  mixture  must 
bo  heated  at  100°  in  a  sealed  tube  in  order  to  complete  the  reaction. 
These  reactions  may  be  represented  by  the  general  equation  :  3M0  + 
Cl2  =  Mj203  +  MCl2.     Stannous  oxide  reacts  violently  with  the  solution, 
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with  formation  of  stannic  chloride  and  a  light  brown  oxide,  probably 
identical  with  the  oxide,  SnO,20SDO2,  obtained  by  SchifE  {AnncUen, 
1861,  120,  52)  by  treating  stannic  acid  with  a  solution  of  stannous 
chloride.  Cuprous  oxide  requires  to  be  heated  at  250°  with  the 
solution  in  order  to  effect  a  reaction  ;  cupric  oxychloride,  CuoOOo,  is 
thus  obtained  as  a  dark  brown,  amorphous  powder.  Antimony 
trioxide  reacts  with  the  chlorine  solution  at  100^  in  a  sealed  tube  in 
accordance  with  the  equation :  Sb^g  +  3CC1^  +  2C1.2  =  2SbC].  +  SCOCl^. 
In  the  case  of  silver  oxide,  the  following  reaction  takes  place  at  the 
oi  dinary  temperature  :  Ag.,0  +  CI2  +  CCl^  =  2AgCl  +  COClg  +  Clg.  The 
chlorine  evidently  behaves  as  a  catalyst,  since  when  the  oxide  is 
heated  with  carbon  tetrachloride  in  the  absence  of  free  chlorine, 
carbonyl  chloride  is  not  produced  until  a  temperature  of  about  250°  is 
reached.  Lead  oxide  reacts  with  the  solution  at  100°  in  accordance 
with  the  equation:  2PbO  + Clo^PbOg  +  PbClg.  Mercuric  oxide, 
although  reacting  readily  with  chlorine  gas,  even  at  0°,  is  not  affected 
by  a  solution  of  chlorine  in  carbon  tetrachloride  unless  the  mixture  is 
heated  at  100°  in  a  sealed  tube ;  the  products  thus  obtained  consist  of 
mercuric  chloride  and  some  basic  chlorides. 

When  molybdenum  dioxide  is  heated  with  carbon  tetrachloride  in  a 
sealed  tube  at  250°,  it  is  converted  into  the  tetrachloride.  Molyb- 
denum trioxide  reacts  with  carbon  tetrachloride  at  280°  with 
formation  of  the  pentachloride.  When  the  trioxide  is  heated  with  a 
solution  of  chlorine  in  carbon  tetrachloride  at  200°,  the  product 
consists  of  a  yellowish-green  oxychloride  mixed  with  unchanged 
trioxide ;  at  225°,  a  mixture  of  yellow  and  green  compounds  is 
obtained,  probably  consisting  of  the  dioxy-dichloride  and  the  oxytetra- 
chloride;  at  240°,  the  pentachloride  is  produced.  The  pentachloride  is 
also  obtained  when  the  oxide,  MogOg,  is  heated  with  carbon  tetra- 
chloride at  240°.  When  tungsten  trioxide  is  heated  with  the  chlorite 
solution,  the  oxychloride,  WOCl^  is  formed  at  240°,  and  the  hexa- 
chloride  at  280° ;  in  the  absence  of  free  chlorine,  reaction  does  not 
occur  at  240°,  but  at  280°  the  hexachloride  is  produced.  Uranium 
dioxide,  if  heated  with  carbon  tetrachloride  at  250°,  yields  the  tetra- 
chloride, whilst  the  oxides  UO3  and  XXgOg,  when  heated  at  the  same 
temperature,  give  the  pentachloride.  E.  G. 

Diffusion  Phenomena  of  the  Alums.  Charles  L.  Parsons  and 
W.  W.  EvAxVS  {J.  Amer.  Chem.  Soc,  1910.  32,  1378— 1383).— Solu- 
tions of  alum,  when  allowed  to  undergo  diffusion  into  distilled  water 
through  a  parchment  or  agar-agar  diaphragm,  are  more  or  less  com- 
pletely separated  into  the  component  simple  sulphates.  Similar  results 
were  obtained  at  25°  and  at  0°.  The  separation  is  more  complete  in 
the  case  of  the  chrome  alums  than  in  that  of  the  aluminium  alums. 
The  authors  draw  the  conclusion  that  the  dissolved  alums  are  more  or 
less  completely  resolved  into  the  simple  sulphates.  H.  M.  D. 

Composition  of  Some  Greek  Vases.  William  Foster  {J.  Amer. 
Chem.  Soc.,  1910,32,  1 259— 1264).— A  study  has  been  made  of  the 
nature  and  composition  of  the  bla<;k  glaze  of  vases  of  the  black- 
6gured  and  red-figured  Attic  styles  and  the  red  glaze  of  the  Mycensean 
style. 
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The  black  colour  of  the  glaze  of  fragments  of  some  Greek  vases  was 
found  not  to  be  due  to  manganese,  as  has  been  suggested,  but  to  the 
presence  of  ferrous  iron,  probably  existing  as  silicate. 

The  red  colour  of  the  glaze  of  a  fragment  of  a  Mycensean  vase  was 
found  to  be  due  to  the  presence  of  ferric  iron. 

A  fragment  of  a  vase  of  the  Mycenaean  style  has  been  analysed,  and 
the  results  are  compared  with  those  recorded  for  Attic  and  Oampanian 
pottery.  The  Mycensean  pottery  contains  considerably  less  silica  and 
much  more  lime  than  the  other  varieties,  and  yields  a  large  quantity 
of  carbon  dioxide.  The  percentage  of  aluminium  is  about  the  same  in 
each  case,  but  the  Oampanian  ware  contains  about  twice  as  much 
ferric  iron  as  the  Mycenaean  and  Attic.  The  amount  of  magnesium  is 
about  the  same  in  the  Mycenaean  and  Attic  varieties,  but  is  much 
less  in  the  Oampanian.  E.  G. 

The  Structure  of  Cast  Iron  in  the  Graphitic  Condition. 
Otto  Keohnke  {Metallurgie,  1910,  7,  674 — 679). — When  cast  iron  is 
transformed  into  the  "  graphitic  "  condition  by  corrosion,  the  ferrite 
is  removed  from  the  pearlite,  whilst  cementite  and  iron  phosphide 
remain  unaltered.  The  graphite  retains  its  position  in  the  mass,  but 
is  partly  converted  into  a  white  or  grey  substance,  graphitite,  the 
composition  of  which  is  unknown.  White  cast  iron  does  not  undergo 
such  a  change,  the  constituents  being  resistant  to  corrosion.  Wrought 
iron,  although  containing  pearlite  in  small  quantities,  does  not  corrode 
in  this  way,  the  presence  of  graphite  being  necessary  to  produce  the 
requisite  electrolytic  couples.  0.  H.  D. 

Case-Hardening.  Sydney  A.  Grayson  {J.  Iron  Steel  Inst.,  1910, 
81,  287—302). — The  case-hardening  of  steel  by  means  of  carbonaceous 
mixtures  takes  place  best  at  950—1000°.  At  900—950°,  diffusion 
being  very  slow,  a  highly  supersaturated  external  layer  is  produced. 
Sulphur  diffuses  in  a  similar  manner  to  carbon  at  the  same 
temperature.  0.  H.  D. 

The  Crystallography  of  the  Iron-Carbon  System.  Adolphk 
Keoll  (/.  Iron  Steel  Inst.,  1910,  81,  304— 385).— When  steel  is 
heated  and  cooled  in  an  inert  gas,  relief-patterns  are  obtained  in- 
dicating the  volume  changes  which  have  taken  place  at  the  critical 
points.  The  microscopical  examination  of  etched  sections  shows  that 
ordinary  cementite  is  hexagonal,  but  that  the  carbide  entering  into 
solution  in  y-iron  is  regular.  A  modified  equilibrium  diagram  is 
proposed,  in  which  a  gap  exists  between  two  series  of  solid  solutions, 
one  of  carbide  in  y-iron  and  one  of  y-iron  in  cementite,  the  latter 
solution  being  identical  with  troostite.  This  system  is  formed  in 
tempering.  A  theory  of  the  constitution  of  iron-carbon  alloys,  based 
on  the  crystallographic  development,  is  proposed  for  the  metastable 
systems,  the  only  stable  chemical  equilibrium  being  that  of  ferrite  and 
graphite.  0.  H.  D. 

The  Influence  of  Sulphur  on  the  System  Iron-Carbon. 
TuEODOR  LiESCHiNG  (i/eto^/wr^is,  1910,7,  565 — 571). — The  distribu- 
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tion  of  iron  sulphide  in  alloys  of  iron  and  carbon  has  been  studied 
microscopically.  The  ferrous  sulphide  appears  in  low-carbon  alloys 
in  the  form  of  thin  films  surrounding  the  crystals  of  ferrite.  When 
the  sulphur  exceeds  2%  in  an  alloy  high  in  carbon,  two  liquid  layers 
are  formed,  of  which  the  lighter  sulphide  layer  does  not  contain 
carbon.  C.  H.  D. 

The  Influence  of  Silicon  on  the  Maximum  Solubility  of 
Iron  Carbide  in  y-Iron.  Ch.  Schols  {Metallurgie,  1910,  7, 
644 — 646). — The  solubility  of  iron  carbide  in  y-iron  is  known  to  be 
diminished  by  the  addition  of  silicon.  Thermal  and  microscopical 
investigations  of  alloys  prepared  from  iron  and  ferro-silicon  show  that 
the  maximum  solubility,  which  is  at  2 "2%  C  in  the  absence  of  silicon, 
is  lowered  to  1-9%  by  l-34%Si,  tol-5%  by  l-8%Si,  and  to  1-2%  by  5-6% 
Si.  The  eutectic  point  remains  constant  at  1120°.  The  pearlite  ti-ans- 
formation  point  is  slowly  raised  by  the  addition  of  silicon,  but  becomes 
imperceptible  above  r2%C  if  the  alloy  contains  5-6%  Si,  or  above 
1-5%  C  in  the  presence  of  4-5%  Si.  C.  H.  D. 

Iron,  Manganese,  and  Carbon.  John  0.  Arnold  and  Arthur 
A.  Read  (/.  Ircni  Steel  Inst.,  1910,  81,  169— 181).— The  carbides 
isolated  from  alloys  of  iron,  manganese,  and  c^irbon  by  electrolysis 
show  an  increase  in  the  ratio  of  manganese  to  iron  as  the  proportion 
of  manganese  in  the  alloy  is  increased,  becoming  constant  in  steels 
containing  from  498  to  13'38%  Mn,  afterwards  increasing  still  further. 
The  results  do  not  decide  whether  double  carbides  or  a  mixture  of  the 
two  carbides  are  present.  Tested  by  the  colour  test,  carbides  of  this 
kind  indicate  a  lower  percentage  of  carbon  than  p^re  iron  carbide. 
Up  to  10%  Mn,  the  colour  is  only  that  due  to  the  iron  carbide  present, 
showing  that  manganese  carbide  does  not  give  a  coloration  with  nitric 
acid,  D  1*20.  Alloys  containing  11  or  14%  Mn  give  a  higher  coloration 
with  nitric  acid.  C.  H.  D. 

Some  Physical  Properties  of  2^^;  Chromium  Steels.  Andrew 
McWiLLiAM  and  Ebnest  J.  Barnes  {J.  Iron  Steel  Inst.,  1910,  81, 
246 — 267). — The  thermal  analysis  of  steels  containing  2%  of  chromium 
and  varying  quantities  of  carbon  shows  that  the  critical  point  Ac2  is 
depressed  below  Ac\  when  the  carbon  is  between  0*2  and  0*5^^  The 
three  critical  points  become  identical  in  steels  containing  0"65  or 
0*85%  C.  The  saturation  point  lies  between  the  last  two  values. 
The  microscopic  structui-e  does  not  indicate  the  form  in  which  the 
chromium  is  present  in  the  steel.  C.  H.  D. 

The  Ac2  Point  in  Chromium  Steel.  Harold  Moore  {J.  Iron 
Steel  Inst.,  1910,  81,  268— 275).— The  determination  of  the  critical 
points  of  .steels  containing  more  than  3%  of  chromium  shows  that  the 
position  of  Acl  is  progressively  raised  by  the  addition  of  chromium, 
and  that  a  new  critical  point  appears  below  Acl.  The  fact  that 
the  new  point  coincides  with  the  temperature  at  which  the  magnetic 
properties  of  the  steel  di.sapp)ear  on  heating,  proves  it  to  be  identical 
with  Ac2.  An  electromagnetic  method  is  employed  to  determine  this 
point  (compare  preceding  abstract).  C.  H.  D. 
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Reduction  of  Ferric  Oxide  by  Solid  Carbon.  GtEoeges 
Charpy  and  S.  Bonnerot  {Comj)t.  rend.,  1910,  151,  644 — 645. 
Compare  this  vol.,  ii,  215). — The  authors  have  studied  the  speed 
of  reaction  between  ferric  oxide  and  carbon  at  low  pressures 
(O'OOl — 8  mm.)  to  avoid  as  far  as  possible  the  catalytic  action  of 
gases.  The  mode  of  procedure  was  similar  to  that  employed  when 
examining  the  cementation  of  iron  under  similar  conditions.  The 
conclusion  drawn  is  that  carbon  is  incapable  of  reducing  ferric  oxide 
below  950°,  a  temperature  considerably  higher  than  has  hitherto  been 
supposed  necessary.  W.  O.  W. 

The  System  Nickel-Sulphur.  Karl  Bornemann  {Metallurgie, 
1910,  7,  667—674.  Compare  Abstr.,  1908,  ii,  292).— The  experi- 
ments with  mixtures  high  in  nickel  have  been  repeated,  using 
magnesia  vessels  and  quartz  protecting  tubes  for  the  thermo  couples. 
Care  being  taken  to  avoid  undercooling,  the  break  in  the  freezing- 
point  curve  formerly  observed  at  4  atomic  %  S  disappears,  and  only  a 
single  series  of  solid  solutions  rich  in  nickel  is  observed,  extending 
from  0  to  0  5  atomic  %  S.  The  complicated  transformations  in  the 
solid  state  are  confirmed.  C.  H.  D. 

Preparation  of  Anhydrous  Chromic  Chloride  by  Bourion's 
Method.  Jose  Rodriguez  Mourelo  {Anal.  Fis.  Quim.,  1910,  8, 
196 — 199). — Although  chlorine  in  presence  of  carbon  attacks  chromium 
sesquioxide  prepared  by  gently  igniting  chromium  hydroxide,  it 
is  without  action  on  the  crystalline  sesquioxide  or  the  sesquioxide 
obtained  by  ignition  at  a  high  temperature.  But  by  Bourion's 
method  (Abstr.,  1909,  ii,  220)  these  indifferent  substances  are  rapidly 
converted  into  beautifully  crystalline  scales  of  chromic  chloride  ;  it  is 
only  necessary  to  pass  the  vajour  of  sulphur  chloride  (b.  p.  137 — 139°) 
over  the  oxide  heated  gradually  to  a  red  heat,  and,  after  the  action  is 
complete,  to  cool  in  a  current  of  dry  hydrogen  chloride.       W.  A.  D. 

Uranium  Salts.  I.  and  II.  Alexis  M.  Vasilieff  {J.  Rtuss.  Phys. 
Chem.  Sue,  1910,  42,  570 — 581). — Uranium  nitrate  gives  three 
hydrates,  U02(N03)2,6H20,  U02(N03),,3H20,  and  the  dihydrate, 
U02(N03)2.2H20,  but  the  nitrate,  U02(N03)2'.UH"20,  does  not  exist. 
The  hydrate,  U02(N03^2,6H20,  melts  at  60-2°,  and  when  further 
heated  just  above  this  temperature,  is  transformed  into  the  trihydrate, 
but  if  hfated  at  a  higher  temperature  a  basic  salt  is  formed,  which, 
however,  dissolves  in  water  to  a  yellow  solution. 

The  trihydrate,  m.  p.  121-5°,  forms  crystals  belonging  to  the  mono- 
clinic  system,  and  can  also  be  obtained  by  crystallising  a  strongly  acid 
solution  of  the  sesquihydrate  in  nitric  acid  (D  1'4).  The  dihydrate, 
m.  p.  179*3°,  forms  small,  thick,  square  plates,  probably  of  the 
rhombic  system,  very  bright  and  with  a  green  fluorescence.  It  is 
formed  when  the  sesquihydrate  is  kept  for  some  time  in  a  desiccator 
at  the  ordinary  temperature,  or  when  the  latter  hydrate  is  treated 
thus  at  100°,  and  the  product,  which  now  contains  slightly  less  than 
2H2O,  is  dissolved  in  nitric  acid,  D  1*502,  and  then  allowed  to 
crystallise.     When  the  substance  containing  less  that  2H2O  is  treated 
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with  water,  the  sesquihydrate  separates.  Tables  and  a  curve  are 
given  for  the  solubility  of  the  sesquihydrate  in  water,  and  the 
theoretical  significance  of  these  are  discussed.  Contrary  to  Oechsner 
de  Coninck's  statement  (Abstr.,  1901,  ii,  104),  the  constitution  of  the 
solution  at  13-5°  is  about  U02(N03).,  + 1 9H.,0.  The  coostitution  of 
the  cryohydrate  is  U02(N03)2,28-93Hob  at  -  18-1° 

Uranium  nitrate  is  oue  of  those  salts  for  which  the  number  repre- 
senting the  degree  of  dissociation  increases  with  increasing  concentration 
of  the  solution.  Z.  K. 

The  Solution  and  Precipitation  of  Titanic  Acid.  Karl 
BoRNEMANN  and  H.  ScHiRMEiSTER  {Metalluvgie,  1910,  7,  646 — 649). — 
Contrary  to  the  usual  statement  in  text-books,  titanic  acid  which  has 
been  heated  to  1000°  is  practically  insoluble  in  sulphuric  or  hydro- 
fluoric acid.  It  the  temperature  of  ignition  does  not  exceed  700°, 
solution  in  concentrated  sulphuric  acid  is  complete  in  fifteen  minutes. 
Hydrofluoric  acid  has  a  rather  greater  solvent  power. 

Fusion  with  potassium  hydrogen  sulphate  readily  brings  about 
complete  solution.  It  is  not  necessary  to  dissolve  the  product  in 
cold  water,  for  if  dilute  sulphuric  acid  (1  : 2)  is  used,  solution  takes 
place  completely  even  if  the  liquid  is  boiled.  After  fusion  with  alkali 
carbonate  and  solution  in  hydrochloric  acid,  the  residue  is  diflicult  to 
wash,  and  readily  passes  through  the  filter.  This  is  avoided  by  the  use 
of  sulphuric  acid  (1:2)  instead  of  hydrochloric  acid. 

Orthotitanic  acid  may  be  precipitated  from  hot  strongly  acid  solu- 
tions by  the  addition  of  ammonia  without  destroying  its  solubility  in 
dilute  acids.  When  metatitanic  acid  is  dissolved  in  concentrated 
sulphuric  acid,  boiling  for  more  than  a  few  minutes  must  be  avoided, 
or  an  insoluble  precipitate  is  formed.  No  difference  in  this  respect  is 
observed  between  ortho-  and  meta-titanic  acids.  C.  H.  D. 

Zirconia  and  Erbia  from  Titanium  Minerals.  Karl  A.  Hof- 
MANN  (5er.,  1910,  43,  2631— 2636).— Hauser  and  Wirth  have  found 
that  the  zirconia  contained  in  a  number  of  zirconium  minerals  is  not 
accompanied  by  a  strange  earth  (this  vol.,  ii,  713);  the  author  finds 
that  the  principal  mineral  investigated  by  him,  which  differs  from 
typical  euxenite  in  that  it  has  a  very  high  titanium  content,  contains 
zirconia,  which  gives  some  strange  lines  in  the  arc-spectrum,  and  also 
has  a  higher  equivalent  weight  than  zirconia  prepared  from  zirconium 
silicate 

The  mineral  used  was  euxenite  from  Brevig,  and  had  the  com- 
position : 

Loss  on 

Cb^Os.  TiOa.  Rare  earths.  SiOj.   PbO.  ZrO,  Yc^O^.      UOg.   CaO.  heating 

4-65      4574  3617  0-53        0-33      283      206        273       1-60      2  80% 

The  rare  earths  comprised  didymium,  erbium,  and  holmium.  The 
zirconia  was  identified  by  the  preparation  of  the  double  fluoride  with 
potassium,  and  from  the  mother  liquors  obtained  in  the  recrystallisa- 
tion  of  this  salt  zirconia  was  prepared,  the  arc-spectrum  of  which 
showed  unknown  lines  (4519-6,  432265,  368243,  366229,  3253  83, 
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3194-30,  and  3031  "32),  together  with  the  known  lines  due  to  zirconium 
and  titanium.  These  lines  still  persisted  after  the  titanium  had  been 
removed. 

The  remainder  of  the  paper  deals  with  neo-erbium  compounds. 
The  erbium  compounds  contained  in  the  rare  earths  mentioned  above 
are  purified  from  holmium  and  dysprosium  by  fractional  crystallisation 
of  the  ammonium  double  oxalate  (compare  Abstr.,  1908,  ii,  189). 
Fractional  crystallisation  of  the  acetylacetone  compound  from  alcohol 
may  also  be  used.  Thulium  and  ytterbium  may  be  readily  separated 
from  almost  pure  erbium  sulphate  by  beating  to  845°  for  ten  hours ;  on 
treating  the  residue  with  water,  the  less  basic  portions  remain  undis- 
solved. The  solution  is  evaporated  to  dryness,  the  residue  heated  to 
950°  for  thirty  minutes,  and  then  treated  with  water,  when  erbium 
oxide  remains  undissolved. 

By  using  the  above  methods,  an  erbium  material  was  obtained, 
which  gave  a  constant  spectrum  and  a  constant  equivalent  weight. 
After  freeing  it  from  impurities  derived  from  the  vessel  used,  a  bright 
rose-red  oxalate  was  obtained,  Er2(C9O4^3,10H2O.  Former  analyses 
have  given  9H2O.  On  drying  in  a  vacuum  over  phosphoric  oxide,  the 
trihydrate  is  formed.  The  oxide  results  on  heating  the  oxalate  to 
575° ;  it  is  obtained  pure  at  845°,  and  then  forms  a  rose-coloured 
powder,  which  does  not  glow  in  cathode  rays,  but  gives  a  green, 
discontinuous  light  in  the  bunsen  flame.  The  reflexion  spectrum  is 
not  altered  by  dilution  with  other  oxides  when  no  compound  is 
formed. 

Atomic-weight  determinations  were  made  by  transforming  the 
sulphate  into  the  oxide  by  heating  at  1055°,  and  gave  the  mean  value 
167-68  (three  determinations,  0  =  16,  S  =  32-07).  At  845°  a  basic 
sulphate,  ErgOgjSOg,  is  obtained.  T.  S.  P. 


Colloidal  Zirconium  Silicide.  Edgar  Wedekind  [Zeitsch.  Chem. 
Ind.  Kolloide,  1910,  7,  249 — 251). — Zirconium  silicide,  obtained  by  the 
action  of  excess  of  silicon  on  potassium  zirconium  fluoride  in  the 
electric  furnace,  has  been  converted  into  a  colloidal  form  by  Kuzel's 
method.  The  finely  divided  substance  was  treated  successively  with 
dilute  acid  and  alkaline  solutions  at  a  temperature  of  50 — 60°,  the 
treatment  in  each  case  being  continued  for  about  twenty-four  hours. 
After  a  considerable  number  of  such  operations,  a  dark  brown 
colloidal  solution  of  the  silicide  is  obtained.  Under  the  microscope, 
the  solution,  which  has  been  kept  for  some  time,  appears  to  be  homogene- 
ous, but  the  want  of  homogeneity  is  clearly  seen  in  the  ultra-microscope. 
The  colloidal  particles  move  towards  the  positive  pole,  and  are  there- 
fore negatively  charged.  On  the  other  hand,  colloidal  zirconium  is 
positively  charged,  and  coagulation  takes  place  when  solutions  of  the 
metal  and  of  the  silicide  are  mixed.  Colloidal  zirconium  silicide  is 
coagulated  by  various  electrolytes,  but  in  comparison  with  the  colloidal 
metal,  it  is  not  at  all  readily  acted  on  by  solutions  of  alkali  hydroxides. 
Coagulation  of  the  silicide  is  also  brought  about  by  freezing  the 
solution,  and  in  this  respect  also  it  differs  from  the  colloidal  solution 
of  zirconium.  H.  M.  D. 
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Basic  Thorium  Sulphate.  Otto  Hacseb  {Ber.,  1910,  43, 
2776 — 2778). — The  author  claims  priority  to  Barre  (this  vol.,  ii, 
718)  in  showing  that  Demarcay's  salt  {Compt.  rend.,  1860,  96,  728), 
3Th{S04)^,ThO;S04),4H,0,  is  really  a  mixture  of  Th(S04)^,2H,0  and 
ThO(S04)',2H20  (compare  Abstr.,  1909,  ii,  54).  He  also  confirms 
Barre's  result  that  at  100^  the  stable  basic  sulphate  has  the  compo- 
sition ThO(S04),2H20.  At  125—180''  the  stable  basic  sulphate  is 
ThO(S04).H.,0.  The  author's  and  Barre's  results  show  that  in 
moderately  dilute  solutions  of  thorium  sulphate  the  basic  sulphate, 
ThO(SO^),  is  produced,  which,  according  to  the  temperature,  crystallises 
with  one  or  two  molecules  of  water.  In  very  dilute  solutions  the 
sulphate  may  be  completely  hydrolysed  to  the  hydroxide.       T.  S.  P. 

Preparation  of  Vanadium.  Wilhelm  Prandtl  and  Benno 
Bleyer  (Ber.,  1910,  43,  2602—2603.  Compare  Abstr.,  1909,  ii,  1022). 
— Yanadium  may  readily  be  obtained  by  the  thermite  reaction,  using 
the  following  mixture  :  100  parts  of  fused  and  powdered  vanadium 
pentoxide,  49  5  parts  of  aluminium  powder,  20  parts  of  calcium 
fluoride.  The  action  is  carried  out  in  a  magnesia  crucible,  or,  better 
still,  in  a  box  made  of  fluorspar.  In  the  latter  case  it  is  not 
necessary  to  add  the  calcium  fluoride  to  the  reaction  mixture. 

The  vanadium  regulus  obtained  is  70 — 80%  of  the  theoretical 
quantity,  and  is  95%  pure.  The  impurity  is  chiefly  oxygen  ;  possibly 
a  lower  oxide  of  vanadium  remains  dissolved  in  the  excess  of  vanadium 
and  escapes  the  reducing  action  of  the  aluminium.  T.  S.  P. 

Red  Platinum  as  Analogue  of  Purple  of  Caesius.  Lothar 
VVoHLER  and  A.  Spengel  (Zeitsch.  Chem.  Ind.  Kolloide,  1910,  7, 
243 — 249). — Experiments  have  been  made  to  determine  the  cause  of 
the  red  colour  which  appears  when  solutions  of  platinum  salts  are 
acted  on  by  stannous  chloride.  The.se  show  that  the  red  substance 
consists  of  colloidal  metallic  platinum  in  a  very  fine  state  of  sub- 
division, and  that  the  formation  of  this  in  place  of  the  more  usual 
brown  colloidal  metal  is  due  to  the  action  of  stannic  chloride  and  its 
products  of  hydrolysis  as  protective  colloids.  The  red  colloid  is  also 
formed  when  the  reduction  of  platinum  salts  is  effected  by  means  of  a 
solution  of  phosphorus  in  ether,  if  gelatin  is  added  as  a  protective 
colloid.  The  identity  of  the  two  red  substances  has  been  established 
by  spectroscopic  observations. 

If  the  colloidal  solution  obtained  by  reduction  with  stannous 
chloride  is  shaken  up  with  ethyl  ether  or  ethyl  acetate,  the  organic 
solvents  take  up  the  red  colour,  and  this  is  found  to  be  connected  with 
the  solubility  of  stannic  chloride  in  these  media,  in  which  it  plays  the 
part  of  protective  colloid. 

When  the  aqueous  solution  is  diluted  with  a  large  volume  of  water, 
or  when  the  ethyl  acetate  solution  is  poured  into  water,  a  chocolate- 
rown  precipitate  is  obtained.  According  to  Schneider  {Ann.  Phys. 
L'hevi.,  1869,  [ii],  136,  105),  this  substance  has  the  composition 
PtjSn^PjQ.  It  is  now  found,  however,  that  no  definite  compound  is 
formed,  but  that  the  composition  of  the  precipitate  varies  very  con- 
siderably with  the  conditions  under  which  it  is  produced.      Analogous 
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to  purple  of  Cassius,  it  appears  to  be  a  mixture  of  colloidal  platinum 
and  colloidal  stannic  acid,  and  this  view  is  supported  by  the  similarity 
in  the  properties  of  the  two  substances. 

The  blood-red  colour  which  appears  on  reduction  of  silver  nitrate  by 
stannous  nitrate  in  dilute  nitric  acid  solution  is  similarly  due  to 
colloidal  silver,  and  not  to  the  formation  of  what  have  been  described 
as  silver  stannates.  On  account  of  the  instability  of  the  red  colloidal 
silver,  the  red  solution  quickly  turns  brown,  and  deposits  a  reddish- 
brown  precipitate.  The  red  modification  of  silver  cannot  be  obtained 
by  reduction  by  means  of  an  ethereal  solution  of  phosphorus. 

H.  M.  D. 
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Probable  Identity  of  Podolite  with  Dahllite.  Waldemar  T. 
ScHALLER  (Amer.  J.  Sci.,  1910,  [iv],  30,  309 — 310). — A  comparison  of 
the  characters  and  analyses  of  dahllite  (Brijgger  and  Backstrom, 
Abstr.,  1890,  714)  and  of  podolite  (W.  Tsehirwinsky,  Abstr.,  1907,  ii, 
481)  [  =  carbapatite  of  P.  N.  Tsehirwinsky,  1906]  suggests  the  identity 
of  these  minerals.  The  composition  of  dahllite  was  expressed  as 
2Ca3P208,CaC03,iH20  ( =  H^oCa-.oP4oCioOi95),  and  of  podolite  as 
3Ca3P208,CaC03  ( =  Qb^^^V ,^G,i}^J.  L.  J.  S. 

Action  of  Carbon  Tetrachloride  Vapours  on  Minerals  and 
Application  to  Quantitative  Analysis.  Paul  Jannasch  {Ber., 
1910,  43,  3135 — 3136). — A  claim  for  priority  over  Camboulives  (this 
vol.,  ii,  202;  compare  Abstr.,  1909,  ii,  728,  767).  The  following 
analyses  of  a  fluorapatite  from  Renfrew  County  (Ontario)  are  given  : 

Deduct  from 


39-68 
39-74 

CaO. 
54-67 
54-74 

MgO. 

1-34 

1-22 

Fe^Os. 

0-49 

0-48 

K2O. 
0-50 
0-47 

Na.,0. 
0-92 
0-90 

H2O. 
0-12 
0-10 

F. 
3-75 
3-68 

0  for  F. 

-1-57 

-1-54 

Total. 

99-90 

99-78 

T.  S.  P 

Identity  of  Stelznerite  with  Antlerite.  Waldemar  T.  Schaller 
{Amer.  J.  Sci.,  1910,  [iv],  30,  311— 312).— For  the  orthorhombic 
stelznerite  from  Chili,  described  by  Arzruni  and  Thaddeeff  (Abstr., 
1899,  ii,  563),  the  formula  was  given  as  CuS04,2Cu(OH)2,  whilst  for 
the  massive  antlerite  from  Arizona,  described  by  Hillebrand  in  1889, 
the  formula  3CuS04,7Ca(OH)2  was  deduced.  A  microscopical  exam- 
ination of  the  latter  shows  that  its  optical  characters,  so  far  as  these 
can  be  determined,  do  not  differ  from  those  of  stelznerite,  and  it  is 
pointed  out  that  the  analyses  of  antlerite  approximate  to  the  simpler 
formula.  The  name  antlerite  having  priority,  it  is  suggested  that  this 
should  stand  for  the  species  [but  how  far  this  rule  should  apply  in  the 
case  of  incompletely  described  or  incorrectly  determined  minerals  is 
doubtful].  L.  J.  S. 
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New  Kind  of  Vanadate  in  the  Cupriferous  Deposit  of  Bena 
(d)e  Padru,  near  Ozieri  (Sassari).  Domenico  Lovisato  (Atti  R. 
Accad.  Lincei,  1910,  [v],  19,  ii,  326 — 333). — Analysis  of  the  new 
mineral  by  Silvio  Manis  gave  : 

VoOs-      PoOs-     PbO.      ZaO.       CuO.     FejOg.     MnO.     HoO.     Total. 
19-87      0-18       53-76       2-45       13-13       6-54       0-05       3-45       99*43 

Its  hardness  is  inferior  to  that  of  calcite,  and  it  has  D^"^^  5 '7 16. 

R.  Y.  S. 


Further  Occurrences  of  Tantalum  and  Columbium  in 
Western  AustraUa.  Edwaed  S.  Simpson  [Austral.  Assoc.  Report, 
1909,  310 — 315). — The  following  analyses  are  given  :  (I)  Fergusonite 
from  Cooglegong.  D  5-82 — 6-65  :  (II)  Euxenite  from  Cooglegong, 
D  5-37;  (III)  Microlite  from  Wodgina,  D  5-422;  (IV)  Ixiolite  (?) 
from  Wodgina,  D  7*36  ;  (Y)  CASseterite  from  Greenbushes. 

La.,0,1 


Ta,0,. 

CbjOs. 

TiO,.    SnOg. 

ThOo. 

^\o,. 

EroOg. 

CcaOj.   DioOj 

r   CaO. 

I. 

55-51 

2-15 

2  20        — 

1-02 

23-00 

8-38 

0-94         — 

2-18 

II. 

23  10 

4-35 

30-43        — 

1-76 

15-76 

9-27 

1-82      1-73 

1-02 

III. 

73-54 

3-62 

—        0-90 

— 

— 

— 

—          — 

13-46 

IV. 

70-49 

7-63 

—        8-92 

— 

— 

— 

—          — 

0  42 

V. 

1-76 

— 

—      97-63 

— 

— 

— 

—          — 

— 

FeO. 

MnO. 

MgO.     UO3. 

ALOa- 

K,0. 

Na.,0. 

Ignition. 

Total. 

I. 

trace 

0-87 

—        1-18 

— 

— 

3-36 

100-79 

II. 

trace 

0-34 

0-35       6-69 

0-76 

— 

— 

2-82 

100-20 

III. 

3-64 

0-60 

0-42        — 

— 

0-20 

1-66 

1-28 

99-32 

IV. 

1-34 

10-87 

0-37        — 

— 

— 

— 

0-18 

100-22 

V. 

0-61 

— 

—          — 

— 

— 

— 

— 

100-00 

The  analytical  results  for  fergusonite  agree  with  the  usually 
accepted  formula,  R.203,Ta205 ;  those  for  ixiolite,  with  the  formula 
3MnO,3Ta205,Sn02.  T.  S.  P. 

Analysis  of  a  Fossil  Wood.  F.  Hart  {Chem.  Zeit.,  1910,  34 
1168). — A  fossil  palm-tree,  found  in  a  bed  of  clay  of  Miocene  age  at 
Cuxhaven  on  the  Oste,  a  small  tributary  of  the  Elbe,  gave  : — 


Insol.  in  HCI 


Soluble  in  HCI 


Alkalis 
MgO.  SO;,  and  diir. 
0-21  0-23    1-15 


Moisture.  COaHaO*.  SiO.^  (Al.Fe)^-  SiOj.  AljOj.  FejOj.   CaO. 
1-45  8-21        51-72        0-26       0-25   26  80     2  68      7-04 

*  Organic  matter  soluble  in  soda  was  also  present. 
Two  samples  of  the  clay  gave  : 

SiOa-  (Al,Fe),03.  CaO.  ^^gO-  -^  on  ignition. 

50-45  30-00  1-86  -J  50  O-GO  14-40 

60-50  26-60  2  00  --'-50  0-60  7-95 

The  ratio  of  silica  to  sesquioxides  is  very  nearly  the  same  in  the 
foRsil  as  in  the  first  of  the  clay  analyses  (namely,  176  and  1-68 
respectively;  in  ti\e  second  clay  analysis  it  is,  however,  2*27);  but 
whilst  in  the  clay  the  sesquioxides  are  insoluble  in  hydrochloric  acid, 
in  the  fossil  they  are  almost  wholly  soluble.  To  explain  this,  it  is 
suggested  that  at  the  time  of  the  deposition  of  the  clay,  when  this  was 
suspended  in  a  very  finely  divided  state  or  in  colloidal  solution,  the 
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cellular  organic  matter  of  the  wood  exerted  an  adsorptive  action,  and 
resolved  the  clay  into  aluminium  hydroxide  and  hydrated  silica. 

L.  J.  S. 

Barbierite,  a  Monoclinic  Soda-felspar,  Waldemar  T.  Schaller 
(Amer.  J.  Sci.,  1910,  [iv],  30,  358— 359).— Barbier  and  Prost  (Abstr., 
1908,  ii,  863)  have  recently  established  the  existence  of  a  monoclinic 
soda-felspar  (NaAlSigOg)  isomorphous  with  orthoclase  and  dimorphous 
with  albite.  For  this  the  name  barbierite  is  proposed.  The  felspar 
from  Kragero  with  only  1*15%  KgO  is  nearly  pure  barbierite. 
Other  analyses  of  soda-rich  orthoclases  have  been  given  by  Barbier 
(this  vol.,  ii,  419).  L.  J.  S. 

[Minerals  in  Dacite  from  Victoria.]  Ernest  Willington 
Skeats  {Quart.  J.  Geol.  Soc,  1910,  86,  450 — 468). — In  a  description 
of  the  rocks  of  the  Dandenong  district,  the  following  analyses,  by 
Plante  and  Richards,  are  given  of  dacite  (I)  from  Upway,  and  of  the 
minerals  isolated  from  this,  namely,  biotite  (II),  formula 

2(K,H)20,4(Fe,Mg)0,Al203,6(Si,Ti)0<,; 
hypersthene  (III),   formula   12(Fe,Mg)0,(Al,Fe)203,16Si02 ;   ilmenite 
(IV),  formula  (Fe,Mg)0,2TiO.. 

H2O.   H2O. 

Si02.  TiOj.  AI2O3.  FesOs.  FeO.  MnO.  CaO.  MgO.  K20.Na20.  (105°).(>105°).  P2O5.  Total.Sp.er 
I.*  63-27  1-30  16-50  OGS  5-10  003  4-18  2-48  2  68  236  009  0-52  0-15  99-50  2*76 
Il.t  39-86    7  95     11-13      1-39  IS'IO    058    trace   9-88  6-73    0-35    0-43      3-20     trace   99-60    3-16 

III.  50-42    3-51      406      2-10  23-54    0-24     1-30  1304  0-69   trace    010      0-6       0-92     99-98    3-86 

IV.  —      67-28        —        —     31-92  trace    —       0-80  —        —        _        —  —    100-00    4-86 
*  Also  S  (in  pyrites),  0-16  ;  Li20,  trace.                                                t  Also  Li20,  trace. 

L.  J.  S. 

[Minerals  Associated  with  Diamond  in  Rhodesia.]  Frederic 
Philip  Mennell  {Quart.  J.  Geol.  Soc,  1910,  QQ,  353 — 375). — In  a 
description  of  the  geological  structure  of  Southern  Rhodesia,  the 
following  analyses,  by  W.  C  Hancock,  are  given  of  minerals  from  the 
"  blue  ground  "  of  the  new  Colossus  diamond  mine,  thirty-five  miles 
north-east  of  Bulawayo  :  1,  deep  red  pyrope ;  II,  small,  orange- 
coloured  garnets  from  eclogite  fragments  in  the  "  blue  ground "  ; 
III,  a  more  reddish  garnet,  also  from  eclogite ;  IV,  deep  green  augite 
(chrome-diopside),  with  a  pronounced  parting  parallel  to  the  ortho- 
pinacoid. 


SiOg. 

AI2O3. 

Cr203. 

Fe^Og. 

FeO. 

MnO. 

CaO. 

MgO. 

HoO. 

Total. 

Sp.gr. 

I. 

40-43 

19-13 

2-12 

4-94 

8-66 

0-12 

4-44 

20-33 

— 

100-17 

3-72 

n. 

40-44 

23-69 

0-32 

6-51 

11-38 

0-60 

9-86 

7-72 

— 

100-52 

3-75 

III. 

39-87 

21-47 

0-26 

4-95 

8-10 

0-23 

12-32 

12-89 

— 

100-09 

3-64 

IV. 

53-93 

1-90 

0-70 

5-97 

2-67 

— 

13-11 

20  08 

1-63 

99-99 

— 

L.  J.  S. 

The  Nature  of  the  Pseudonepheline  from  Capo  di  Bove, 
near  Rome.  Ferruccio  Zambonini  {Rend.  Accad.  Sci.  Fis.  Mat. 
Napoli,  1910,  [iiia],  16,  83 — 86). — The  pseudonepheline  or  pseudo- 
Bommite  of  Capo  di  Bove  has  been  re-examined.     The  crystallographic 
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characters  agree  with  those  of  nepheline,  but  the  refractivity  is  rather 
higher  and  the  double  refraction  lower.     Analysis  shows: 

SiOa.         Al.,03.         Fe.Pa-  CaO.  Na.,0.  KoO.  Total. 

39-91         33-04  2-14  2-55  1275  10-06  100-45 

corresponding  with  (Na,K)AlSi04,  whilst  nepheline  always  contains  a 
higher  proportion  of  silica.  Pseudonepheline  has,  therefore,  a  com- 
position between  that  of  kaliophilite,  KAlSiO^,  and  the  silicate, 
NaAlSiO^,  which  has  only  been  obtained  artificially.  C.  H.  D. 
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Relative  Influence  of  the  Heat  and  Chemical  Impurity  of 
Close  Air.  Leoka>'d  E.  Hill,  R.  A.  Rowlands,  and  H.  B.  Walkek. 
The  Influence  of  Alcohol  on  the  Power  to  Hold  the  Breath 
and  Work.  J.  F.  Mackenzie  and  L.  E.  Hill.  Compressed-air 
Illness.  I.  Solubility  of  Compressed  Air  in  Water  and  Oil. 
J.  F.  TwoRT  and  L.  E.  Hill.  II.  Tbe  Desaturation  of  the  Arterial 
Blood  as  Measured  by  the  Nitrogen  Dissolved  in  the  Urine. 
L.  E.  Hill,  J.  F.  Twort,  and  H.  B.  Walker.  Effect  of  Breathing 
Oxygen  on  the  Nitrogen  and  Oxygen  of  the  Urine.  L.  E.  Hill, 
J.  F,  Twort,  H.  B.  Walker,  and  R.  A.  Rowlands  {Proc.  physiol.  Soc, 
1910,  iii — iv,  iv,  v — vi,  vi — vii,  viii ;  J.  Physiol,  41). — In  hot  closed 
chambers  with  no  ventilation  the  discomfort  is  caused  by  moisture 
rather  than  by  chemical  impurities.  Half  an  ounce  of  alcohol 
extends  the  time  during  which  a  man  can  hold  his  breath  while 
performing  work.  Various  results  showing  that  air  is  more  soluble  in 
oil  than  water  are  confirmed  ;  fat  men  should  be  excluded  from  caisson 
work.  During  decompression,  the  nitrogen  in  the  urine  sinks ;  the 
nitrogen  does  not  get  into  equilibrium  with  the  atmospheric  pressure 
under  ten  to  fifteen  minutes.  During  the  breathing  of  oxygen  the 
renal  epithelium  checks  its  entry  into  the  urine ;  some  of  the  dis- 
solved nitrogen  can  be  got  out  of  the  body  by  this  means,  but  not 
so  much  as  was  expected.  W.  D.  H. 

A  Respiration  Apparatus  for  Isolated  Organs  and  Small 
Animals.  Otto  Cohnueim.  The  Gaseous  Metabohsm  of  the 
Musculature  of  the  Small  Intestine.  O.  Cohnheim  and  Dimitri 
Pletneff.  The  Gaseous  Metabolism  of  the  Stomach  Mus- 
culature. O.  Cohnueim  and  D.  Pletneff.  The  Gaseous  Meta- 
bolism of  the  Musculature  of  Stomach  and  Intestine  during 
Insufficient  Oxygen  Supply  and  under  the  Influence  of 
Barium  Chloride,  O.  Cohnheim  and  D.  Pletneff  {Zeilsch.  physiol. 
Chem.,  1910,  69,  89—95,  96—101,  102—105,  106— 107).— The 
apparatus  described  was  constructed  on  the  principle  of  the  Atwater- 
Benedict  machine,  and  was  used  in  the  experiments  on  stomach  and 
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intestine  which  follow.  The  intestine  of  cats  is  treated  with  mercuric 
chloride,  which  destroys  the  cells  of  the  mucous  membrane  and 
bacteria,  but  leaves  the  muscle  in  active  movement  in  Ringer's 
solution.  This  produces  80 — 90  mg.  of  carbon  dioxide  per  100  grams 
of  intestine  per  hour,  and  uses  up  a  corresponding  amount  of  oxygen. 
The  gaseous  metabolism  is  furthered  if  oxygen  is  circulated  direct 
through  the  capillaries.     The  respiratory  quotient  is  0*78, 

In  the  stomach  musculature  in  strong  activity,  170 — 175  mg.  of 
carbon  dioxide  are  produced  per  100  grams  per  hour. 

In  a  previous  research  on  intestinal  muscle  (Abstr.,  1908,  ii,  209) 
a  smaller  figure  was  given.  This  is  due  to  insufficient  oxygen  supply, 
and  not  to  the  use  of  barium  chloride  in  the  experiments,  for  that  salt 
does  not  affect  the  amount  of  carbon  dioxide  produced. 

No  reference  is  made  to  the  work  of  Brodie  and  others  on  gaseous 
metabolism  of  the  small  intestine  during  rest  and  activity  (this 
vol.,  ii,  518).  The  figures  there  given  are  in  terms  of  c.c.  per  gram  per 
minute.  Cohnheim's  figures  for  the  intestine  muscle  (85  mg.  of  carbon 
dioxide  per  100  grams  per  hour)  may  be  reduced  to  the  same  terms 
and  compared  with  Brodie's  : 

C.C.  of  carbon  dioxide  in  intestinal  muscle  :  0'007l  (Cohnheim). 

,,      ,,  ,,  ,,         whole  small  intestine  at  rest :  0'02  (Brodie) 

,,      ,,  ,,  ,,        epithelial  cells  of  small  intestine  :  O'OSl  8  (Brodie's 

estimate). 

Brodie's  further  estimate  is  taken  as  fairly  accurate  that  the 
muscular  coat  accounts  for  40%,  and  the  mucous  membrane  of  the  small 
intestine  for  the  remaining  60%.  If  60%  of  the  intestine  is  producing 
carbon  dioxide  at  the  rate  estimated  by  Brodie,  and  the  remaining 
40%  at  the  rate  determined  by  Cohnheim,  the  whole  intestinal  wall 
will  produce  0'23  c.c.  of  carbon  dioxide  per  gram  per  minute ;  that  is 
to  say,  a  figure  is  obtained  a  little  higher  than  that  actually  determined 
by  Brodie  and  his  colleagues.  The  correspondence  is,  however,  very 
close,  taking  into  account  that  in  Cohnheim's  experiments  the  muscle 
was  in  active  movement. 

The  research  illustrates  again  the  low  metabolism  of  muscle  as 
compared  with  secreting  epithelium.  W.  D.  H. 

Composition  of  the  Blood-gases  in  Chloroform  Anaesthesia. 
Geoeqe  a..  Buckmaster  and  John  A.  Gardner  {J.  Physiol.,  1910,  41, 
246 — 262). — The  total  gas  in  the  blood  of  cats  as  compared  to  dogs 
is  low  (this  vol.,  ii,  969) ;  as  anaesthesia  deepens  this  is  increased, 
and  the  increase  is  mainly  due  to  carbon  dioxide.  The  amount  of 
oxygen  sinks,  and  the  blood  is  dark  in  colour;  this  is  probably 
because  the  chloroform  unites  with  the  haemoglobin,  and  so  prevents 
it  combining  with  so  much  oxygen.  This  may  explain  the  effect  on 
the  respiratory  centre.  Full  analytical  details  are  given,  including  the 
amount  of  chloroform  in  the  blood.  W.  D.  H. 

The  Permeability  of  Red  Blood-corpuscles  in  Physiological 
Conditions,  especially  to  Alkaltand  Alkali-earth  Metals.  Hartog 
J.  Hamburger  and  F.  Bubanovic  {Froc.  K.  Akad.  Wetensch.  Amsterdam, 
1910,  13,  258 — 270). — If  a  disturbance  within  physiological  limits  in 
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the  composition  of  the  blood  is  produced  between  the  corpuscles  and 
serum,  a  redistribution  of  the  inorganic  constituents  takes  place, 
both  as  regards  anions  and  cations.  Thus,  if  02%  sodium  chloride 
is  added  to  serum,  sodium,  magnesium  and  calcium  enter  the  corpuscles, 
and  potassium  leaves  them.  If  the  serum  is  diluted  with  10%  of 
water,  sodium  enters,  whereas  potassium,  magnesium  and  calcium  leave 
the  corpuscles.  Calcium  enters  the  corpuscles  when  the  blood  is 
shaken  with  5  vols.  %  of  carbon  dioxide.  The  fact  that  the  corpuscles 
are  permeable  to  cations  is  against  the  current  view,  which  is  based 
on  Griiber's  work.     Griiber's  methods  and  results  are  criticised. 

W.  D.  H. 

Comparative  Investigations  on  the  Rotatory  Properties 
of  the  Plasma  and  Serum  of  Dog's  Blood  under  Varying 
Conditions.  I.  Emil  Abderhaldex  and  Paul  Kawohl.  II.  E. 
Abderhaldex  and  Paul  Hahn  (Zeitsch.  physiol.  Chem.,  1910,  69, 
1 — 22,  50 — 56). — I.  Plasma  has  a  stronger  Isevorotatory  power  than 
serum.  Repeated  bleedings  lower  the  rotation  in  both  fluids,  but  the 
change  is  not  a  great  one.  Feeding  on  50 — 500  grams  of  meat  causes 
no  more  change  than  occurs  without  feeding ;  there  is  no  rise  in  the 
rotatory  power.  Some  preliminary  experiments  on  feeding  with 
carbohydrates  are  also  given,  but  no  noteworthy  effect  is  seen  unless 
large  amounts  of  monosaccharides  are  given  ;  thus  Isevulose  raises,  and 
dextrose  depresses,  the  Isevorotation.  Hunger  causes  considerable 
variations,  but  nothing  typical.  There  is  no  difference  between  the 
optical  properties  of  carotid  and  jugular  blood,  but  the  portal  blood 
has  always  a  higher  rotation  than  that  from  other  parts. 

II.  Injection  of  dextrin  into  the  blood  stream  lowers  the  Isevorotation, 
but  the  effect  passes  off  in  about  twenty  minutes.  The  lowering  of 
rotation  produced  by  bleeding  lasts  longer  in  fasting  than  in  well-fed 
animals.  W.  D.  H. 

The  Influence  of  Large  Quantities  of  Water  on  the 
Optical  Properties  of  Blood-plasma  and  Serum.  Emil 
Abderhalden  and  Ernst  Ruehl  {Zeitsch.  physiol.  Chem.,  1910,  69, 
57 — 59). — Large  quantities  of  water  were  given  by  the  alimentary 
canal,  and  this  caused  a  noteworthy  sinking  of  the  rotatory  power  of 
the  plasma  and  serum  ;  this  lasts  for  about  four  hours.       W.  D.  H. 

A  Method  for  Drying  Serum.  Sigmund  Fbankbl  and  Aladar 
Elfer  (Biochevi.  Zeitsch.,  1910,  28,  330— 331).— Attempts  by  various 
methods  of  evaporation  do  not  yield  good  results.  A  perfectly  dry 
powder  was  obtained  by  the  addition  of  anhydrous  sodium  sulphate 
(670  grams  per  litre  of  ox-serum).  W.  D.  H. 

Autolysis  of  Normal  Blood.  J.  C.  Schippers  {Biochem.  Zeitsch., 
1910,28,418 — 426). — Defibrinated  blood  undergoes  autolysis:,  which 
is  accelerated  by  acetic  acid  ;  proteoses,  leucine,  and  tyrosine  were 
found  in  the  autolysed  fluid.  The  active  agent  is  destroyed  by  heat. 
The  change  is  believed,  however,  to  be,  in  part,  due  to  a  spontane«ius 
cleavage  of  the  protein  molecule.  Blood-serum  shows  no  autolysis, 
but  the  rod  corpuscles  do.  W.  D.  H. 
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Haemolysis.  II.  Haemolysis  by  Sodium  Carbonate.  Oskar 
Gros  {Arch.  exp.  Fath.  Fharm.,  1910,  63,  341—346.  Compare  this 
vol.,  ii,  51). — Hsemolysis  produced  by  sodium  carbonate  runs  on  the 
same  lines  as  that  caused  by  ammonia.  Within  definite  limits  of 
concentration,  the  time  of  induction  is  inversely  proportional  to  the 
concentration  of  the  salt,  and  proportional  to  the  amount  of  blood. 

W.  D.  H. 

The  Hydrochloric  Acid  of  the  Gastric  Juice  of  the 
Selachian  Fishes.  Ernst  Weinland  [with  A.  Grohmann  and  Th. 
Steffen]  {Zeitsch.  Biol,  1910,  55,  58— 69).— The  method  of  Sjbqvist 
for  estimating  hydrochloric  acid  is  not  practicable  in  the  presence  of 
chlorides  of  the  alkali  earths.  Hydrochloric  acid  is  found  even  though 
none  be  present  in  the  free  state  if  an  organic  acid  is  present  also. 
The  gastric  juice  of  the  dog  fish  and  other  selachians  contains  little  or 
no  free  hydrochloric  acid.  Statements  to  the  contrary  are  due  to  the 
non-recognition  of  the  two  facts  mentioned  above.  W.  D.  H. 

Variations  in  Quantity  and  Composition  of  the  Pancreatic 
Juice  during  Secretions  Provoked  by  Secretin.  S.  Lalou 
{Compt.  rend,,  1910,  151,  824 — 827). — Repeated  injection  of  secretin 
into  dogs  enables  a  regular  supply  of  the  pancreatic  fluid  to  be 
obtained  during  several  hours.  The  alkalinity  and  diastatic  activity 
of  the  juice  thus  obtained  gradually  diminishes,  however,  the  variation 
in  lipolytic  power  being  more  marked  than  the  diminution  in  tryptic 
or  amylolytic  activity.  W.  O.  W. 

Physiology  of  Digestion.  II.  Total  Chlorine  of  the  Animal 
Body.  Rudolf  Rosemann  {PJiuger's  Archiv,  1910,  135,  177 — 195. 
Compare  Abstr.,  1907,  ii,  706). — The  author's  previous  work  on  the 
hydrochloric  acid  of  the  gastric  juice  led  to  the  present  research.  The 
methods  used  and  results  obtained  by  previous  workers  are  summarised. 
The  foetus  is  richer  in  chlorine  than  the  new-born  animal,  and  the 
percentage  amount  diminishes  still  more  after  birth.  The  author's 
values  for  the  fully -grown  dog  average  0*12%  of  chlorine.  In  the  cat 
and  mouse,  the  figure  is  a  little  higher.  W.  D.  H. 

Metabolism  Experiments  as  Statistical  Problems.  H.  L. 
RiETZ  and  H.  H.  Mitchell  (J.  Biol.  C/iem.,  1910,  8,  297—326).— 
Metabolism  experiments  should  be  studied  mathematically,  as  observa- 
tions on  heredity  are,  in  order  to  exclude  the  deviations  which  occur 
in  physiological  processes,  and  take  place  although  surrounding 
conditions  are  made  as  constant  as  possible.  W.  D.  H. 

Metabolism  of  Development.  II.  Nitrogen  Balance  during 
Pregnancy  and  Menstruation  in  the  Dog.  John  R.  Murlin 
(Amer.  J.  Physiol.,  1910,  27,  177—205.  Compare  this  vol.,  ii,  729).— 
Menstruation  causes  a  retention  of  nitrogen,  which  is  to  be  regarded, 
in  part,  as  a  compensation  for  the  blood  lost.  The  first  half  of  normal 
pregnancy  is  characterised  by  a  loss  of  nitrogen  from  the  mother's 
body.     This   is    probably  due  to  the  action  of  proteolytic  enzymes 
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produced  by  the  embryo  and  not  yet  limited  by  the  placenta  in  their 
action  to  the  maternal  blood.  Nitrogen  retention  occurs  in  the  last 
half  of  the  pregnancy.  W.  D.  H. 

The  Importance  of  the  Mechanical  Part  of  the  Work  of 
Digestion  in  Relation  to  Metabolism  in  the  Ox.  Karl  Dahm 
(Biochem.  Zeitsch.,  1910,  28, 456 — 503). — A  very  important  contribution 
to  the  much  discussed  question  as  to  whether  the  work  of  the  digestive 
organs  is  an  important  factor  in  metabolism,  as  Zuntz  maintains,  or 
not.  A  number  of  oxen  were  fed  on  different  diets,  and  their  meta- 
bolism and  heat  production  determined  by  examining  faeces,  urine^  and 
gaseous  interchanges.     The  results  confirm  Zuntz's  views. 

W.  D.  H. 

Digestion  of  Cellulose  in  Dogs,  and  the  Methods  for 
Estimating  Cellulose.  Hans  Lohrisch  (Zeitsch.  physiol.  Ghem., 
1910,  69,  143 — 151). — The  author's  previous  conclusion  that  dogs  are 
able  to  digest  cellulose,  he  finds  on  further  work  to  be  incorrect.  Dogs 
do  not  digest  cellulose.  He  still  holds,  however,  that  cellulose  is 
digestible  to  some  extent  by  man  in  spite  of  the  criticisms  of 
Scheunert.  The  Simon-Lohrisch  method  for  the  estimation  of  cellulose 
is  regarded  as  the  best.  W.  D.  H. 

The  Work  of  Digestion  after  Carbohydrate  Food,  and  its 
Dependence  on  the  Physical  Condition  of  the  Nourishment. 
Otto  MCller  {Biochem.  Zeitsch.,  1910,  28,427 — 455). — Investigations 
on  the  gaseous  metabolism  of  dogs  show  that  this  is  much  more 
increased  by  giving  starch  than  by  giving  an  equivalent  amount  of 
dextrose;  the  effect  is  also  more  prolonged  after  starch  feeding. 
Older  investigations  on  the  question,  in  which  the  gaseous  interchanges 
were  not  examined,  are  criticised.  The  original  paper  must  be  consulted 
for  full  analytical  details  and  methods  for  calculating  results ;  the 
main  conclusion  is  that  in  starch  feeding,  for  every  100  calories 
of  the  starch  digested,  9*23  calories  are  produced  over  and  above  the 
inanition  figure  ;  for  dextrose  the  figure  is  only  5"6l.  When  the 
carbohydrates  are  given  in  small  quantities,  the  difference  is  not 
noticeable.  The  low  respiratory  quotient  found  is  due  to  the  fact  that 
the  animals  had  fasted  for  two  days  before  the  experiment,  therefore 
much  of  the  carbohydrate  given  would  be  stored  as  glycogen,  and  fat 
used  for  combustion.  W.  D.  H. 


Carbohydrate  Metabolism  in  Carcinas  maenas.  E.  Qraf  von 
ScHONBORN  {Zeitsch.  Biol.,  1910,56, 70 — 82). — In  the  crabs  investigated, 
glycogen  is  found  in  important  amounts ;  after  twenty-five  days' 
inanition,  it  does  not  wholly  disappear ;  its  amount  diminishes  at  first 
rapidly,  then  .'^lowly.  On  then  feeding  upon  fish,  or  injecting  dextrose, 
it  is  again  laid  on  until  its  amount  may  reach  2*7%  of  the  body-weight. 
In  the  period  of  chitin  formation  in  the  shell,  the  amount  of  glycogen 
is  lessened.  W.  D.  H. 
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The  Influence  of  Carbohydrate  and  Fat  on  Protein  Meta- 
bolism. II.  The  Effect  of  Phloridzin  Glycosuria.  E.  Peovan 
Cathcaet  and  M.  Eoss  Tayloe  {J.  Physiol,  1910,  41,  276—284). — 
In  phloridzin  glycosuria,  if  the  carbohydrate  in  the  food  is  insufficient, 
there  is  no  excretion  of  creatine.  The  carbohydrate  cannot  be  re- 
placed by  fat.  The  output  of  creatine  persists  only  as  long  as  the 
glycosuria  lasts.  There  is  no  apparent  causal  relationship  between 
acidosis  and  excretion  of  creatine.  The  experiments  were  made  on 
dogs.  W.  D.  H. 

Parenteral  Administration  of  Protein.  Koenel  von  Koeosy 
(Zeitsck.  physiol.  Chem.,  1910,  69,  313 — 326). — If  a  foreign  protein  is 
injected  into  the  circulation,  it  has  been  held  that  provided  circula- 
tion through  the  alimentary  canal  is  prevented,  it  passes  like  a  foreign 
substance  into  the  urine.  This  is  not  the  case,  proteins  and  proteoses 
pass  into  the  urine  in  minimal  amounts  only,  even  though  the 
stomach  and  intestine  are  extirpated.  The  injected  protein  remains 
therefore  in  the  organism,  but  whether  it  is  built  into  the  tissues  as 
is  protein  given  enterally  is  as  yet  an  open  question.  W.  D.  H. 

Metabolism  Experiments  with  Elastin.  Emil  Abdeehalden 
and  Eenst  Euehl  {Zeitsch.  physiol.  Chem.,  1910,  69,  301 — 309). — 
Elastin  contains  glycine  in  abundance,  leucine,  and  very  little 
glutamic  acid  ;  histidine  has  been  found  in  so-called  hemi-elastin,  but 
tryptophan  is  absent.  In  the  present  research  on  dogs,  elastin  was 
prepared  from  the  neck  ligament  of  the  ox ;  on  artificial  gastric 
digestion,  hemi-elastin  was  obtained,  but  tryptophan  was  present, 
although  whether  this  was  due  to  impurities  is  doubtful.  It  is  badly 
absorbed,  the  faeces  containing  a  high  percentage  of  nitrogen  ;  the 
animals  lost  weight,  and  elastin  is  regarded  as  inferior  to  other 
proteins,  although  it  "  spares  "  them  to  some  extent.  It  is  superior 
to  gelatin.  After  feeding  on  elastin,  Borchardt  (Abstr.,  1908,  ii,  957) 
stated  that  hemi-elastin  was  discoverable  in  the  blood  and  urine ; 
these  experiments  were  repeated  with  a  wholly  negative  result. 

W.  D.  H. 

The  Assimilation  of  Natural  and  Artificial  Nourishment. 
II.  Aenold  Oeglee  {Biochem.  Zeitsch.,  1910,  28,  359—373).— 
Puppies  of  the  same  litter  were  fed,  some  on  cow's  milk,  and  some  on 
their  mother's  milk.  They  were  killed  and  analysed,  some  at  four  and 
some  at  six  weeks  of  age.  Those  fed  in  the  natural  way  grew  more 
rapidly  in  weight  and  strength  than  the  others,  and  their  bodies  con- 
tained more  fat,  nitrogen,  ash,  and  calcium.  The  puppies  fed  on  cow's 
milk  took  it  freely,  and  were  found  with  enlarged  stomachs  after 
death.  The  putting  on  of  fat  per  kilo,  of  body-weight  was  more  rapid 
than  in  those  artificially  fed.  If  the  figures  are  reckoned  on  the  fat- 
free  body,  the  naturally-fed  animals  .show  a  higher  percentage  of  dry 
residue,  but  the  nitrogen,  ash,  and  calcium  are  about  equal  in  the  two 
fets  of  animals.  Dog's  milk  is  richer  than  cow's  milk  in  protein  and 
ash,  and  is  of  greater  calorific  value.  Analytical  details  are  given  in 
full,  and  compared  with  those  of  previous  workers.  W.  D.  H. 
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Distribution  of  Fluorine  in  the  Human  Organs.  Emil 
Zdarek  (Zeitsch.  physiol.  Chem.,  1910,  69,  127 — 137). — Fluorine  is 
widespread  in  the  organs ;  the  quantity  is  always  small,  and  is 
relatively  greatest  in  liver,  kidneys,  and  bone.  Analyses  are  given  in 
full.  W.  D.  H. 

Detection  of  Phosphates  [in  Tissues]  with  the  Molybdate 
Reagent.  Raphael  Ed.  Liesegaxg  (Chem.  Zeit.,  1910,  34,  1158). — 
Experiments  showing  that  for  histological  pvirposes  the  application  of 
tbe  ammonium  molybdate-nitric  acid  reagent  does  not  localise  the 
phosphates  in  tissues.  L.  de  K. 

Incineration  of  Microtome  Sections.  Raphael  Ed.  Liesegang 
(Biochem.  Zeitsch.,  1910,  28,  413 — 417). — An  attempt  was  made  in  the 
direction  of  localising  the  occurrence  of  certain  elements  in  micro- 
scopic section  by  incinerating  them.  In  the  early  stages  of  heating, 
the  blackening  indicates  the  position  of  carbonaceous  material,  and 
here,  as  also  in  the  later  stages  of  complete  incineration,  it  is  still 
possible  to  identify  the  tissue  elements,  especially  in  thin  sections. 
Attempts  thus  to  localise  iron  microchemically  were  not  successful, 
as  the  iron  is  again  "  masked  "  as  oxide.  A  similar  failure  attended 
attempts  to  localise  iodine  in  the  thyroid,  and  the  various  reactions  for 
the  detection  of  phosphorus  are  either  not  sufficiently  characteristic  or 
worthless.  W.  D.  H. 

The  Aldehydase  in  Animal  Tissues.  Fr.  Batelli  and  liiNA 
Stern  (Biochem.  Zeitsch.,  1910,  29,  130— 151).— By  aldehydase  is 
meant  the  ferment  which  can  convert  an  aldehyde  into  a  mixture  of 
the  corresponding  alcohol  and  acid.  In  the  absence  of  oxygen  the 
activity  can  be  measured  by  estimating  the  amount  of  acid  produced. 
In  the  presence  of  oxygen,  certain  aldehydes  are  oxidised  further  to 
the  acid,  although  in  many  tissues  the  amount  of  alcohol-oxydase  is 
very  small.  Acetaldehyde  is  changed  in  most  tissues  more  rapidly 
than  salicylaldehyde.  Calf's  spleen  is  an  exception  in  this  respect. 
Formaldehyde  does  not  readily  undergo  the  change.  The  aldehydase 
is  contained  in  most  tissues,  especially  in  the  liver  of  the  horse. 
Preparations  containing  aldehydase  can  be  produced  by  precipitation  of 
the  tissues  by  acetone.  The  ferment  acts  best  in  slightly  alkaline 
medium,  the  optimum  temperature  being  60°.  The  rate  of  reaction 
was  also  studied.  S.  B.  S. 

Lipoids  of  the  Brain.  II.  A  New  Method  for  the  Prepara- 
tion of  the  Galactosides  and  of  Sphingomyehn.  Otto 
Rosenheim  and  M.  Christine  Tebb  (Proc.  physiol.  Soc,  1910,  1 — 11  ; 

J.  Physiol,  41.     Compare  Abstr.,   1909,  i,  282) Cholesterol  is  first 

removed  by  extraction  with  cold  acetone,  and  then  lecithin  and 
kephalin  by  extraction  with  ether  or  light  petroleum  ;  the  residue  is 
then  reduced  to  a  fine  powder,  and  extracted  with  cold  pyridine ;  the 
extract  is  reddish  in  colour,  and  shows  an  absorption  spectrum  similar 
to  that  of  haemocbromogen  ;  it  is  poured  into  acetone,  and  a  bulky 
precipitate   of  impure   galactosides    (phrenosin    and  kerasin)    is  thus 


ii.    1086  ABSTRACTS   OF   CHEMICAL   PAPERS. 

obtained;  these  can  be  separated  by  fractional  crystallisation  from 
85%  alcohol  at  30°  and  0°,  and  subsequently  purified  by  several 
methods.  If  the  residue  is  now  extracted  with  warm  pyridine 
(40 — 45°),  sphingomyelin  is  dissolved  out,  which  is  precipitated  by 
cooling  to  room  temperature,  and  subsequently  purified.  Molisch's 
reaction  is  a  very  delicate  one  for  the  detection  of  the  galactosides. 

W.  D.  H. 

Lipoids.  XIII.  Composition  of  the  Spinal  Cord.  Sigmund 
Frankel  and  Ludwig  Dimitz  {Biochem.  Zeitsch.,  1910,  28,  295 — 319). 
— The  spinal  cord  contains  74%  of  water,  18%  of  lipoids  (being  the 
part  of  the  central  nervous  system  richest  in  these  substances),  and 
8%  of  the  proteins  described  by  Halliburton,  who,  however,  put  the 
percentage  higher.  The  amount  of  water  increases  with  age.  The 
cholesterol  present  (4%)  is  in  the  free  condition,  as  in  the  brain.  A 
great  part  of  the  unsaturated  phosphatides  consists  of  kephalin ; 
the  saturated  lipoids  are  only  present  to  the  extent  of  1'5%. 

W.  D.  H. 

Union  of  Certain  Poisons  with  Cardiac  Muscle.  Horace 
M.  Yernon  {J.  Physiol.,  1910,  41,  194— 232).— Alcohol  added  to 
Ringer's  fluid  perfused  through  the  tortoise  heart  lessens  the  amplitude 
of  the  heart's  contraction  ;  after  about  twelve  minutes,  the  amplitude 
remains  at  a  small,  but  constant,  level ;  this  effect  is  removed  by 
perfusing  with  pure  Ringer's  solution.  Ether  and  chloroform  act  in 
the  same  way,  but  smaller  doses  are  required  to  produce  the  same 
effect  as  alcohol ;  their  action  is  also  reversible ;  the  concentration  of 
the  poison  does  not  affect  this  result.  Hydrocyanic  acid  acts  in 
the  same  way,  except  that  the  effect  is  not  proportional  to  the  con- 
centration; greater  concentrations  than  001%  permanently  injure  the 
heart.  Probably  the  same  amount  of  poison  is  united  to  the  cardiac 
substance  in  spite  of  variations  in  its  concentration.  Sodium  fluoride 
acts  somewhat  in  the  same  way  ;  on  washing  out  with  pure  saline,  the 
ventricle  usually  shows  one  to  three  huge  waves  of  tonus  oscillation. 
Formaldehyde  very  slowly  reduces  the  contractions  to  a  constant  level, 
proportional  to  the  concentration  (0"001  to  0*008%),  and  recovery 
on  washing  out  is  very  slow.  Alcohol,  ether,  and  chloroform  slow,  and 
may  stop,  the  heart.  Formaldehyde,  hydrocyanic  acid,  and  sodium 
fluoride  seldom  stopped  the  heart  absolutely,  and  in  many  experiments 
did  not  affect  its  rate.  Hearts  depressed  in  vitality  are  more  sensitive 
to  the  action  of  poisons,  especially  of  chloroform.  It  is  regarded 
as  probable  that  alcohol,  ether,  and  chloroform  enter  into  a  loose  union 
with  the  colloidal  lipoids  or  other  constituents  of  the  cardiac  tissue  by 
means  of.  molecular  valencies,  whilst  hydrogen  cyanide,  sodium 
fluoride,  and  formaldehyde  enter  into  definite  chemical  combination  by 
means  of  atomic  valencies.  W.  D.  H. 

Autolysis.  Walther  Lindemann  (Zeitsch.  Biol.,  1910,  55, 
36 — 52). — Autolysis  in  the  livers  of  rabbits,  cats,  and  dogs  was 
studied  under  aseptic  conditions.  Protein  hydrolysis,  acid  formation, 
and  development  of  gas    occur  only  if  the  organs  are  kept  at  37°, 
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Carbon  dioxide  and  hydrogen  appear  in  most  variable  proportions ; 
hydrogen  may  be  absent  in  the  case  of  the  rabbit.  No  constant  relation- 
ship was  found  between  the  production  of  carbon  dioxide  and  volatile 
fatty  acids  ;  this  is  against  a  fatty  acid  fermentation  of  carbohydrate. 
The  possibility  of  the  acids  arising  from  protein  was  shown  by  the 
occurrence  of  de-amidation.  W.  D.  H. 

The  Behaviour  of  the  Pat  of  Organs  in  Autolysis,  and  on 
Preservation  CTnder  Aseptic  Conditions.  Kohshi  Ohta  {Biochem. 
Zeitsch.,  1910,  29,  1 — 12). — To  investigate  the  question  as  to  whether 
fat  can  be  formed  from  proteins,  liver  and  heart  muscular  tissues  were 
preserved  in  the  cold  and  at  37 — 40°  with  chloroform  water,  and  the 
amounts  of  fatty  acids  in  the  unchanged  tissues,  together  with  the 
cholesterol  in  the  changed  and  unchanged  tissues,  were  estimated.  It 
was  found  that  there  was  no  increase  of  fatty  acid  produced  under 
any  conditions  in  the  liver  tissue,  whereas  the  results  in  the  heart 
muscular  tissue  were  irregular,  probably  owing  to  the  want  of  homo- 
geneity in  the  original  tissue.  Owing  to  the  small  quantities  of 
cholesterol,  and  the  consequent  uncertainties  due  to  experimental 
error,  no  conclusion  could  be  drawn  as  to  whether  this  substance 
increases  in  amount  or  not.  S.  B.  S. 

The  Oxidation  Processes  of  Lipoids  of  the  Spinal  Column. 
E.  SiGNORELLi  {Biochem.  Zeitsch.,  1910,  29,  25 — 30).— It  has  already 
been  shown  by  Scaffidi  that  the  nervous  tissue,  especially  during 
degeneration,  absorbs  relatively  large  amounts  of  oxygen.  The  author 
now  shows  that  the  lipoids  prepared  from  fresh  nervous  tissue  also 
absorb  oxygen,  owing  probably  to  the  presence  of  unsaturated  lipoids. 
The  experiments  were  carried  out  by  means  of  a  microspirometer. 

S.  B.  S. 

The  Amount  of  Erepsin  in  Blood-free  Organs.  Otto 
CoHNiiEiM  and  Dimitbi  Pletneff  {Zeitsch.  physiol.  Cheni.,  1910,  69", 
108 — 112). — Yernon  found  the  duodenal  mucous  membrane  to  be  richest 
in  a  peptolytic  enzyme  (erepsin),  whilst  among  the  organs,  the  kidneys 
possessed  most  and  the  blood  least.  He  determined  this  colori- 
metrically  by  the  biuret  test.  Abderhalden  uses  the  splitting  off  of 
tyrosine  from  glycyl-tyrosine  as  his  test  for  such  enzymes.  In  the 
present  research  a  slight  modification  of  Vernon's  method  was 
employed  to  test  the  presence  of  erepsin  in  cat's  organs  (kidneys, 
lungs,  muscles) ;  the  results  confirm  those  of  Vernon ;  the  organs 
were  freed  from  blood  by  Ringer's  solution.  Erepsin,  or,  at  any  rate, 
a  peptolytic  enzyme,  is  therefore  present  in  the  tissue  cells 
independently  of  the  blood.  W.  D.  H. 

The  Isolated  Kidney.  The  Influence  of  Pulse  Pressure 
upon  Renal  Function.  Donald  R.  Hooker  {Amer.  J.  Physioi., 
1910,  27,  24 — 44). — A  perfusion  apparatus  for  the  dog's  kidney  is 
described,  which  yields  a  pulsatile  wave  of  pressure  similar  to  the 
normsil  pulse.  The  amount  of  urinary  filtrate  and  the  rate  of  blood  flow 
vary  directly  as  the  magnitude  of  the  pulse  pressure ;  the  amount  of 
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protein  varies   inversely  as  this  magnitude ;    in  all  cases  the  mean 
perfusion  pressure  was  constant.  W.  D.  H. 

The  Cortex  of  the  Suprarenal  Body.  K.  Kawashima  (Biochem. 
Zeitsch.,  1910,  28,  332 — 339). — Extracts  of  the  cortical  region  of 
the  horse's  suprarenal  contain  no  enzyme  capable  of  destroying 
adrenaline.  Small  quantities  of  adrenaline  or  a  related  substance 
are  present.  W.  D.  H. 

The  Behaviour  of  the  Chromaflane  Substance  of  the 
Suprarenal  Body  in  Hunger  and  Under  the  Influence  of 
Potassium  Iodide.  F.  Venulet  and  G.  Dmitrowsky  {Arch.  exp. 
Path.  Pharm.,  1910,63,  460 — 464). — In  inanition,  the  chromaffine  sub- 
stance of  the  suprarenal  is  diminished  ;  administration  of  adrenaline 
under  these  conditions  prolongs  life.  Potassium  iodide  is  inhibitory 
towards  the  secretion  of  adrenaline,  and  this  in  addition  to  its 
depressor  action  is  considered  to  explain  its  therapeutic  use  in 
arteriosclerosis.  W.  D.  H. 

The  Peptide-splitting  Enzyme  of  Ovaries.  A.  Koblenck  and 
Walther  Lob  {Biochem.  Zeitsch.,  1910,  29,  102— 103).— The  ovaries  of 
rabbits  and  pigs  contain  an  enzyme  capable  of  hydrolysing  glycyl- 
tryptophan.  S.  B.  S. 

Changes  in  the  Skin  following  the  Application  of  Local 
Anaesthetics.  I.  Ethyl  Chloride.  Shepherd  Ivory  Franz  and 
William  C.  Ruediger  {Amer.  J.  Physiol.,  1910,  27,  45— 59).— Ethyl 
chloride  is  an  anaesthetic  and  analgesic ;  analgesia  (insensibility  to 
pain)  being  the  more  persistent.  This  is  in  favour  of  the  view  that  pain 
is  a  sensation  subserved  by  nerve-  and  end-organs  distinct  from  those 
concerned  in  tactile  impressions.  Sensations  of  temperature  are 
dulled.  W.  D.  H. 

Laxatives  and  the  Calcium  of  the  Intestine.  Richard  Chiari 
{Arch.  exp.  Path.  Pharm.,  1910,  63,  434 — 440). — Saline  purgatives 
which  precipitate  calcium  ions  increase  the  calcium  in  the  intestinal 
wall,  and  calomel  and  alkaloids  lessen  it.  W.  T>.  H. 

Is  the  Stoppage  of  Rhythmic  Contractions  in  a  Solution  of 
Pure  Sodium  Chloride  Due  to  Increased  Rate  of  Oxidation  ? 
Jacques  Loeb  and  Hardolph  Wasteneys  {Biochem.  Zeitsch.,  1910,28, 
350 — 352). — Direct  measurements  show  that  there  is  no  increased 
absorption  of  oxygen  due  to  the  presence  of  sodium  chloride  in  solutions 
containing  organisms  which  undergo  rhythmic  contractions,  so  that  the 
question  in  the  title  is  answered  in  the  negative.  The  retarding  action 
of  sodium  chloride  on  the  rhythmic  contractions  of  Medusa  is  not 
removed  by  addition  of  sodium  cyanide.  G.  S. 

Production  of  Light  by  the  Firefly.  Joseph  H.  Kastle  and 
F.  Alex.  McDermott  {Amer.  J.  Physiol,  1910,  27,  122— 151).— Three 
things  are  concerned  in  the  production  of  light  by  living  organisms  :  the 
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photogenic  substance,  water,  and  oxygen.  The  first  is  characterised 
by  extreme  irritability,  but  its  composition  is  unknown.  Chemical 
stimuli,  especially  ether,  chloroform,  carbon  disulphide,  carbon  tetra- 
chloride, nitrobenzene,  and  nitrites  of  certain  metals,  cause  a  con- 
tinuous formation  of  light  in  the  firefly,  whereas  normally  light 
emission  is  intermittent,  resembling  a  series  of  luminous  explosions. 
Of  the  substances  tried,  sulphur  dioxide  is  the  most  toxic.  Great 
diminution  of  atmospheric  pressure  causes  emission  of  light  in  the 
living  animal  and  in  the  detached  luminous  organ.  The  photogenic 
material  can  be  dried  in  a  vacuum,  and  retains  its  power  to  emit 
light  when  moistened  for  at  least  thirteen  months.  W.  D.  H. 

The  Secretion  of  the  Infundibular  Lobe  of  the  Pituitary 
Body  and  its  Presence  in  Cerebrospinal  Fluid.  Haevey  Gushing 
and  Emil  Goetsch  {Amer.  J.  Physiol.,  1910,  27,  60 — 86). — The  view 
that  the  active  principle  of  this  gland  is  secreted  into  the  ventricular 
cavity  is  supported  by  the  discovery  that  the  cerebrospinal  fluid  con- 
tains a  substance  which  acts  on  blood-pressure  like  "  pituitin."  This 
can  be  demonstrated  in  concentrated  specimens  of  the  fluid.  Pituitin 
is  believed  to  be  a  product  of  the  hyaline  substance  of  the  pars 
nervosa.  W.  D.  H, 

The  Reducing  Properties  of  Milk,  Liver,  and  Yeast.  Leopold 
RosENTHALEE  {Zeitsch.  Nahr.  Genussm.,  1910,  20,  448 — 453). — From 
the  results  of  experiments  in  which  the  action  of  milk  on  phenylgly- 
oxylic  acid  was  investigated,  the  author  comes  to  the  conclusion  that 
the  reducing  power  of  milk  on  such  substances  as  the  methylene-blue 
of  Schardinger's  reagent  (Abstr.,  1903,  ii,  190),  etc.,  is  due  to  bacterial 
action,  and  not  to  that  of  enzymes.  The  analogous  actions  of  liver 
and  yeast  are  due  to  the  same  cause.  W.  P.  S. 

Aporrhegma.  D.  Ackebmann  and  Feiedeich  Kut3Cher  (Zeitsch. 
phrjsiol.  Chem.,  1910,  69,  265 — 272). — The  name  aporrhegma  is  given 
to  the  decomposition  products  of  protein  amino-acids  formed  by 
physiological  processes  in  the  living  plant  or  animal,  and  includes  the 
common  ptomaines  and  acids  formed  by  putrefaction. 

Attention  is  drawn  to  the  fact  that  although  methylated  nitrogenous 
compounds  are  present  in  large  quantities  in  vegetable  tissues,  they  are 
rarely  met  with  in  animal  tissues.  Methylated  glycine  has  been  extracted 
from  the  muscles  of  Crangon  vulgaris,  Astactcs  Jluviatilis,  a.nd  Acanthias 
vulgaris,  but  does  not  appear  to  be  present  in  the  muscle  of  mammalians. 
It  is  suggested  that  in  warm-blooded  animals  the  nitrogenous  products 
are  got  rid  of  by  processes  of  oxidation,  but  that  in  plants  and  cold- 
blooded animals  they  are  removed  by  means  of  complete  methylation. 
Methylation  can  occur  in  the  case  of  warm-blooded  animals  when 
oxidation  is  stopped  to  an  appreciable  extent,  for  example,  in  cases  of 
phosphorus  poisoning. 

A  list  of  aporrhegma  and  their  corresponding  amino-acids  is  given, 
and  also  a  list  of  methylated  aporrhegma.  J.  J.  S. 

A  New  Aporrhegma  Prepared  by  Bacterial  Agencies. 
D.  Ackebmann  (Z«7«c/j.  physiol.  Chem.,  1910,  69,  273—281.  Compare 
this  vol.,  i,  419). — Lysine  mixed  with  Witte's  peptone  and  dextrose 
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undergoes  bacterial  putrefaction  in  the  presence  of  a  small  amount  of 
putrefying  pancreas,  and,  after  nineteen  days  at  36°,  yields  appreciable 
amounts  of  pentamethylenediamine,  which  can  be  isolated  as  the 
picrate  or  aurichloride.  A  small  amount  of  a  product  which  yields  a 
readily  soluble  platinichloride  is  also  formed. 

Arginine  under  simila.r  conditions  yields  tetramethylenediamine  and 
8-aminovaleric  acid,  but  not  agmatine,  and  glutamic  acid  yields  y-amino- 
butyric  acid  (compare  Schotten,  Abstr.,  1883,  813  ;  Gabriel,  ibid.,  1890, 
360),  by  the  elimination  of  carbon  dioxide. 

It  has  not  been  found  possible  to  isolate  methylamine  and  ethylamine 
from  the  products  formed  by  the  action  of  anaerobic  bacteria  on  glycine 
and  alanine.  J.  J.  S. 

A  Methylated  Aporrhegma  from  Animal  Tissues.  R. 
Engeland  and  Fkiedeich  Kutscher  {Zeitsch.  physioL  Chem.,  1910,  69, 
282 — 285). — The  y-aminobutyric  acid  obtained  from  glutamic  acid 
(compare  Ackermann,  preceding  abstract)  is  identical  with  the 
synthetical  acid.  The  aurichloride,  O^HgOgNjHAuCl^,  crystallises  in 
glistening  plates,  m.  p.  138°. 

When  methylated,  the  y-amino-acid  yields  a  product  from  which  an 
aurichloride,  C^H^gOgNjELAuCl^,  can  be  obtained,  identical  with  the 
aurichloride,  m.  p.  203°,  from  y-butyrobetaine  chloride  isolated  by 
Takeda  (this  vol.,  ii,  797)  from  the  urine  of  dogs  poisoned  by 
phosphorus.     The  platinichloride  of  the  ethyl  ester, 

(CeH,5N-C02Et)2PtCle, 
has  m.  p.  222°  (decomp.).  The  occurrence  of  this  betaine  in  substances 
of  animal  origin  is  due  to  the  decomposition  of  glutamic  acid  and  the 
methylation  of  the  y-aminobutyric  acid.  The  a-hydroxy-y-butyro- 
betaine  formed  in  muscle  extract  is  probably  the  first  oxidation  product 
of  y-butyrobetaine.  _  J.  J.  S. 

Distribution  of  Nitrogen  in  the  Intestinal  Excreta.  Henri 
Labbb  {Compt.  rend.,  1910,  151,  822 — 824). — Normal  human  faeces 
were  extracted  successively  with  ether,  benzene,  aqueous  sodium 
carbonate,  and  glacial  acetic  acid.  Nitrogen  was  determined  in  the 
original  fseces,  in  each  extract,  and  in  the  insoluble  residue.  The 
results  are  given  in  tabular  form.  The  benzene  extract  appeared  to 
contain  the  substances  of  the  lecithin  type,  whilst  the  alkalioe  extract 
probably  contained  the  amino-acids.  W.  0.  W. 

The  Secretion  of  Urine.  Joseph  Barcroft  and  Hermann 
Straub  {J.  Physiol,  1910,  41,  145— 167).— The  diuretics  studied  fall 
into  two  groups:  (1)  those  which  produce  urine  without  alteration  in 
the  gaseous  exchange  of  the  kidney  (Ringer's  solution,  and  sodium 
chloride  in  hyper-  and  hypo-tonic  solutions) ;  (2)  those  which  cause 
increased  gaseous  exchange  (urea,  caffeine,  sodium  sulphate,  phloridzin). 
In  the  case  of  urea  and  caffeine  there  is  a  definite  poisoning  action,  as 
shown  by  subsequent  depression  of  the  gaseous  exchange.  The  dis- 
tinctive features  of  the  urine  produced  by  the  second  class  are  attained 
by  a  process  of  secretion  on  the  part  of  the  tubules,  and  not  by  a 
process   of    re- absorption.     After   poisoning    the    cells    by    corrosive 
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sublimate  or  by  the  diux-etics  of  the  second  class,  a  flow  of  urine  can 
still  be  produced  by  the  first  class  of  diuretics  ;  the  urine  so  produced 
appears  to  be  isotonic  with  the  blood-serum.  Clamping  the  kidney 
vessels  for  fifteen  minutes  after  washiog  out  with  Ringer's  solution 
does  not  abolish  its  power  of  secretion.  The  special  interest  of  the 
research  is  the  action  of  diuretics  of  the  first  class,  and  these  produce 
urine  independently  of  secretory  activity  (as  judged  by  the  absence  of 
increased  metabolism),  and  so  their  action  must  be  attributed  to 
mechanical  filtration  ;  the  experimental  methods  adopted  were  such 
that  changes  in  rate  of  blood  flow  or  of  blood  pressure  could  be 
excluded.  The  proteins  of  the  blood-plasma  in  virtue  of  their  osmotic 
pressure  would  attract  water  into  the  blood ;  the  capillary  pressure 
would  drive  water  into  the  urine.  Suppose,  for  instance,  that  the 
capillary  pressure  is  equal  to  27  mm.  of  mercury,  and  that  the  osmotic 
pressure  of  the  proteins  is  a  little  lower,  say,  25,  as  it  probably  is 
in  normal  circumstances,  then  the  available  pressure  for  filtration 
would  be  2  mm.  If  the  amount  of  protein  in  the  blood-plasma  were 
reduced  to  half,  the  osmotic  pressure  will  be  reduced  to  12 -5,  and  the 
available  filtering  pressure  is  thus  14'5,  or  seven-fold  increase,  and 
diuresis  will  occur.  This  argument  was  justified  by  testing  it  as 
follows  :  the  animal  was  bled  very  considerably,  and  the  blood  replaced 
by  Ringer's  solution  containing  blood  corpuscles  in  suspension ;  the 
diuresis  so  produced  was  vei'y  considerable,  although  the  blood-pressure 
was  very  low,  and  this  was  attended  with  no  increase  in  the  gaseous 
exchange.  W.  I).  H. 

A  Comparison  of  the  Total  Nitrogen  Excretion  of  either 
Kidney  in  Normal  Individuals.  Theodore  B.  Barrixger,  jun., 
and  Benj.  S.  Barringer  {Ainer.  J.  Physiol.,  1910,27,  119—121).— 
Observations  were  made  on  eleven  young  men.  One  ureter  was 
catheterised,  a  bladder  catheter  collecting  the  urine  from  the  other 
kidney.  Details  are  given  of  the  quantity  of  urine,  in  periods  varying 
from  twenty  to  one  hundred  and  twenty  minutes,  secreted  by  each 
kidney,  also  the  total  nitrogen,  and  the  sum  of  urea  and  ammonia 
nitrogen.     The  differences  noted  are  usually  small.  W.  D.  H. 

The  Excretion  of  Parenterally  Administered  Creatine  in 
Mammals.  Cornelis  A  Pekelharixg  and  C.  J.  C.  Van  Hoogen- 
HUYZE  {Zeitsch.  physiol.  Chem.,  1910,  60,  395—407). — Injection  of 
creatine  into  the  blood-stream  of  rabbits,  led  to  the  result  that  this 
substance  is,  in  part,  decomposed  in  the  body,  and  partly  excreted 
as  creatinine  by  the  kidneys.  The  liver  appears  to  be  specially 
concerned  in  its  destruction  and  in  its  conversion  into  creatinine. 

W.  D.  H. 

The  Excretion  of  Organically  United  Phosphorus  in  Urine. 
KuRA  KoNDO  {BiocJiem.  Zeitsch.,  1910,  28,  200— 2U7.).— Previous 
work  on  the  organic  phosphorus  compounds  of  the  urine  in  health 
and  disease  have  shown  that  they  are  increased  by  the  administration 
of  glycerol-phosphates  and  lecithin.  In  the  present  research,  a  dog 
was  fed  on  horse-flesh  and  lard,  and  then  to  this  were  added  for  two  or 
three  days'  periods,  brain,  casein,  and  thymus.     On  normal  days  the 
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organic  phosphorus  in  percentage  parts  of  total  phosphorus  averaged  27, 
on  the  brain  days  33,  and  on  the  casein  and  thymus  days  1  '5.    W,  D.  H. 

The  Influence  of  the  Pat  of  the  Food  Ingested  on  the 
Excretion  of  the  Acetone  Substances.  Gunnar  Forssner 
(Chem.  Zentr.,  1909,  ii,  1759;  from  Skand,  Arch.  Physiol,  1909,22, 
349 — 392). — The  excretion  of  acetone  and  /3-hydroxybutyric  acid 
depends  on  the  food  ingested.  After  meals  there  is  a  regular  increase 
in  the  excretion  of  acetone  substances,  and  the  missing  of  a  meal 
causes  a  distinct  change  in  the  regular  curve  representing  the  excretion, 
and  a  marked  diminution  in  the  amounts  excreted.  The  excretion 
depends  on  the  fat  ingested ;  no  difference  could  be  detected  between 
the  action  of  the  higher  fatty  acids  (lard,  etc.)  and  the  lower  fatty  acids 
(butter).  When  the  store  of  glycogen  in  the  body  had  diminished, 
relatively  small  quantities  of  fat  caused  acidosis,  similar  to  that  of 
severe  diabetes.  S.  B,  S. 

The  Influence  of  Muscular  Work  on  the  Excretion  of 
Acetone    Substances,    with    Diets    Poor    in    Carbohydrates. 

Gunnar  Forssner  {Chem.  Zentr.,  1909,  ii,  1760;  from  Skand.  Arch. 
Physiol.,  1909,  22,  393 — 406). — On  different  days,  certain  amounts 
of  muscular  work  were  performed  (marching),  which  were  in  the 
i-atios  of  1,  2,  3,  and  4.  The  average  diet  consisted  of  111-7  grams 
protein,  239  grams  fat,  and  59*4  grams  carbohydrates.  Muscular 
work  was  found  to  diminish  the  body  reserve  of  carbohydrates, 
which  are  concerned  in  the  formation  of  acetone  substances.  This 
diminution  was,  however,  only  proportional  to  the  amount  of  work 
performed  within  certain  limits.  The  maximal  action  under  the 
condition  of  experiments  was  attained  by  a  forced  march  lasting  for 
two  to  thirty-six  minutes.  S.  B.  S. 

Melanuria.  Hans  Eppinger  (Biochem.  Zeitsch.,  1910, 28,  181 — 192). 
— The  origin  of  the  black  pigment  which  occurs  in  certain  malignant 
tumours  and  passes  into  the  urine  is  obscure,  and  the  suggestion  that 
it  originates  from  tyrosine  by  the  action  of  a  tyrosinase  is  due  to 
experiments  in  vitro  only.  The  present  research  shows  that  this 
pigment  (melanin)  originates  from  tryptophan.  By  feeding  with 
tryptophan,  the  excretion  of  the  pigment  is  increased  three-fold, 
whereas  tyrosine  and  phenylalanine,  the  parent  substances  of  homo- 
gentisic  acid,  have  no  effect.  The  urine  is  sometimes  darkly  coloured 
when  passed,  sometimes  the  darkening  comes  on  after  exposure  to  the 
air,  but  in  all  cases  of  melanotic  tumour,  it  appears  on  the  addition  of 
oxidising  agents ;  the  material  in  the  urine  is  then  not  melanin,  but 
melanogen.  This  can  be  precipitated  from  the  urine  with  sulphuric 
acid  and  mercuric  sulphate,  and  can  then  be  dissolved  out  from  the 
precipitate  by  a  method  which  is  described  in  full,  and  finally 
obtained  in  crystalline  form.  These  crystals  show  all  the  colour  and 
other  reactions  of  melanogen  as  contained  in  the  original  urine.  The 
following  formula  was  calculated  from  its  percentage  composition : 
CgHi204N2S,  and  it  is  regarded  provisionally  as  a  hydroxy-iT-methyl- 
pyrollidinecarboxylic  acid  in  the  form  of  an  ethereal  sulphate.  Another 
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substance  was  separated  from  the  same  urine  ;  it  is  probably  related 
to  the  first,  but  this  requires  further  investigation.  W.  D.  H. 

Acapnia  and  Shock.  VII.  Failure  of  the  Circulation. 
Yandell  Hexdersox  [Amer.  J.  Physiol.,  1910,  27,  152 — 176.  Compare 
this  vol.,  ii,  622). — The  essential  factor  in  the  circulation  in  shock  is 
not  heart  failure,  but  failure  of  the  veno-pressor  mechanism,  which 
consists,  in  part,  of  the  tonus  of  the  tissues  and,  in  part,  of  osmotic 
processes.  Tonus  is  largely  dependent  on  the  carbon  dioxide  they 
contain,  and  when  the  tension  of  carbon  dioxide  (regulated  by  the 
respiratory  centre)  is  diminished  in  acapnia,  the  blood  stagnates  in 
the  venous  reservoirs.  Acapnia  upsets  osmotic  processes ;  water  passes 
out  of  the  blood  into  the  tissues,  and  is  ultimately  followed  by  tissue 
asphyxia  and  acidosis.  W.  D.  H. 

The  Fundamental  Constituents  of  Tumour  Cells.  Emil 
Abderhalden  and  Florentin  Medigreceanu  {Zeitsch.  physiol.  Chem., 
1910,  69,  66 — 71). — Tyrosine,  glutamic  acid,  and  glycine  were 
estimated  in  the  cell  proteins  derived  from  various  malignant 
tumours.  The  different  kinds  of  tumours  all  yielded  the  three 
amino-acids  in  approximately  the  same  proportion.  W.  D.  H. 

The  Theory  of  the  Wassermann  Reaction.  E.  Gatz  and  R. 
IxABA  {Biochem.  Zeitsch.,  1910,  28,  374—391). — Sachs  and  Rondoni 
have  shown  that  dilution  of  the  alcoholic  extract  [of  the  syphilitic 
liver  with  salt  solution  causes  a  cloudiness,  which  varies  as  the 
dilution  is  effected  slowly  or  rapidly.  The  manner  of  dilution 
influences  the  power  of  the  extract  in  uniting  with  complement,  and 
they  explain  this  as  due  to  a  physical  cause,  namely,  the  size  of  the 
particles  in  suspension.  .  There  is  an  undoubted  alteration  as  Sachs 
and  Rondoni  described,  and  this  disappears  on  cooling  ;  moreover,  the 
difference  does  not  run  parallel  to  the  change  in  haemolytic  power  ; 
the  latter,  however,  does  not  remain  unaltered.  Sharper  results  are 
obtained  in  extracts  diluted  slowly,  and  those  who  use  the  Wassermann 
reaction  for  the  biological  detection  of  syphilis  must  recognise  the 
importance  of  this  factor.  It  appears  doubtful  if  the  explanation  is 
wholly  physical.  W.  D.  H. 

Serological  Studies  with  the  Help  of  the  Optical  Method. 
XI.  Parenteral  Administration  of  Carbohydrates.  Emil 
Abderhalden  and  Georg  Kapfbergeb  [Zeitsch.  physiol.  C/tem.,  1910, 
69,  23 — 49). — Sucrose  injected  either  into  the  blood  or  subcutaneously 
is  inverted  in  the  blood,  but  great  differences  are  seen  in  different 
animals.  Lactose  is  also  affected,  but  not  ratfinose.  After  the  injection 
of  lactose,  dog's  serum  or  plasma  inverts  sucrose  and  lactose,  but  not 
raflfinose.  The  action  of  the  these  fluids  on  the  two  disaccharides  is 
noticeable  seven  to  eight  hours  after  a  subcutaneous  injection  of 
either,  and  lasts  at  least  fourteen  days.  Whether  the  urine  has  the 
same  power  has  not  yet  been  investigated.  The  agent  in  the  blood 
that  acts  on  the  sugars,  dialyses  into  distilled  water.  A  temperature 
of  60°  destroys  the  power,  and  of  4°  lessens  it.  W.  D.  H. 
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The  Influence  of  Pharmacological  Agents  on  Oxidation  in  the 
Organism.  Julius  Baer  and  Wilhelm  Meyerstein  (Arch.  exp. 
Path.  Pharm.,  1910,  63,  441 — 459). — The  importance  of  oxidation  as 
a  source  of  energy,  and  the  way  in  which  body  functions  are  influenced 
by  drugs  acting  on  oxidation  processes  are  well  illustrated  by  recent 
work  on  narcosis.  In  the  present  research,  the  point  investigated  was 
acetone  formation  in  the  liver  perfused  with  various  drugs,  namely, 
potassium  cyanide,  chloral  hydrate,  trichloroacetic  acid,  dimethylbarbi- 
turic  acid  or  ethylbarbituric  acid  (veronal),  salicylic  acid,  salicyl- 
aldehyde,  saligenin,  jo-hydroxy benzoic  acid  and  aldehyde,  and  m-hydroxy- 
benzoic  acid  and  aldehyde.  All  of  these  inhibit  acetone  formation  in 
varying  degrees,  but  the  figures  given  show  that  the  variation  is  not 
proportional  to  their  effect  on  oxidation  ;  indeed,  some  increase  oxida- 
tive processes.  In  the  oxidation  of  butyric  and  hydroxy  butyric  acids 
in  the  liver,  two  different  processes  or  factors  have  therefore  to  be  dealt 
with.  W.  D.  H. 

Behaviour  of  Phloridzin  after  Extirpation  of  the  Kidneys. 
Erich  Leschke.  Answer  to  the  Preceding.  Karl  Glaessner 
and  Ernst  P.  Pick  {Pfliiger's  Archiv,  1910,  135,  171—175,  176, 
Compare  this  vol.,  ii,  530). — Polemical.  Both  sides  maintain  their 
original  position.  W.  D.  H. 

Quantitative  Investigations  on  the  Chemistry  of  Stroph- 
anthin  Action.  Walther  Straub  {Biochem.  Zeitsch.,  1910,  28, 
392 — 407). — Alkaloids  which  act  on  certain  organs,  such  as  the  heart, 
can  be  washed  out  and  re-obtained  in  the  washings,  and  their  action  is 
thus  reversible.  This  is  not  the  case  with  the  digitalis  glucoside. 
Strophanthin  is  in  this  relation  similar  to  alkaloids,  and  its  action  is 
largely  reversible.  Tested  on  a  frog's  heart  by  perfusion,  the  reaction 
is  proportional  to  the  concentration  of  the  drug,  and  there  is  probably 
a  chemical  action  between  the  cell  constituents  and  the  glucoside, 
although  very  little  of  the  latter  is  used  in  the  combination  or  inter- 
action, and  there  is  no  storage  in  the  heart  muscle.  W.  D.  H. 

The  Systolic  and  Diastolic  Heart- Action  of  Strophanthin. 
N.  Werschinin  {Arch.  exp.  Path.  Pharm.,  1910,  63,  386— 404).— This 
drug  in  Ringer's  solution  applied  to  the  exterior  or  interior  of  the 
frog's  heart  leads  in  small  concentrations  to  diastolic  stoppage,  in 
medium  doses  to  systolic  stoppage,  and  in  high  concentrations  to  diastolic 
stoppage  and  paralysis.  Mixed  with  blood-serum,  the  toxic  power  is  much 
increased.  This  is,  in  part,  due  to  the  lipoids  present,  and  lecithin 
exerts  a  similar  action,  but  the  effect  in  producing  systolic  stoppage 
appears  to  be  specially  due  to  the  salts  of  the  serum,  particularly 
those  of  calcium,  but  calcium  salts  only  exert  this  influence  when 
applied  endocardially.  W.  D.  H. 

The  Action  of  Strophanthin  on  the  Blood- Vessels.  Max 
Kasztan  {Arch.  exp.  Path.  Pharm.,  1910,  63,  405— 423).— The  effect 
of  members  of  the  digitalis  family  in  raising  arterial  pressure  is,  in 
part,  due  to  vaso-constriction,  and  large  doses  will  soon  contract  the 
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kidney  blood-vessels  and  lessen  the  flow  of  urine.  The  present 
research  specially  takes  up  this  point,  and  the  organs  of  cats,  rabbits, 
and  dogs  were  perfused  with  strophanthin  in  Ringer's  solution. 
Solutions  of  one  or  more  per  million  constrict  the  blood-vessels  of 
kidney  and  intestine  ;  concentrations  below  this  dilate  them,  but  here 
a  diffei"ence  between  the  kidney  and  intestine  is  noted,  for  smaller 
concentrations,  which  constrict  the  intestinal,  will  still  dilate  the 
kidney  blood-vessels.  W.  D.  H. 

[Physiological]  Action  of  Atropine,  Pilocarpine,  and  Physos- 
tigmine.  Arthur  R.  Cushny  {J.  Physiol.,  1910,  41,  233 — 245). — 
Pilocarpine  causes  contraction  or  inhibition  of  the  cat's  uterus,  accord 
ing  to  the  condition  of  the  organ,  in  this  resembling  the  effects  of 
adrenaline  or  hypogastric  stimulation.  Its  contractor  action  is 
antagonised  by  ergotoxine,  as  is  that  of  adrenaline  or  electric 
stimulation.  It  differs  from  adrenaline  in  being  antagonised 
completely  by  atropine  whether  it  contracts  or  inhibits  the  uterus. 
Physostigmine  contracts  the  uterus,  and  is  antagonised  by  atropine. 
It  is  suggested  that  pilocarpine  and  atropine  act  on  receptive 
substances  associated  with  the  nerve  impulse  path  to  the  uterus,  but 
do  not  lie  actually  on  this  path.  Physostigmine  may  probably  affect 
the  receptors  associated  with  the  augmentor  path  only.  In  the  case  of 
other  abdominal  organs,  the  same  explanation  is  regarded  as  tenable, 
whilst,  in  other  cases,  the  receptive  substances  are  regarded  as  lying 
on  the  impulse  path,  since  this  is  interrupted  by  atropine. 

W.  D.  H. 

The  Behaviour  of  Morphine  in  the  Frog.  Bronislaw  Frenkel 
{Arch.  exp.  Path.  Pharm.,  1910,  63,  331— 340).— Most  previous 
workers  on  morphine  have  employed  warm-blooded  animals.  Frogs 
differ  from  these  in  the  prolonged  period  of  primary  excitation, 
culminating  in  tetanus,  and  in  manifesting  no  immunity.  Morphine 
is  retained  for  a  long  time  in  the  frog's  body  ;  after  eight  days  it  is, 
however,  all  eliminated,  mainly  by  the  alimentary  tract,  from  which 
65%  of  the  amount  given  is  recoverable ;  comparatively  little  (10%)  is 
destroyed  in  the  body.  None  is  found  in  the  central  nervous  system, 
but  the  liver,  and  next  to  that  the  muscles,  contain  most.  The  des- 
truction is  increased  by  an  elevation  of  body-temperature  and  of 
oxygen  tension.  W.  D.  H. 

Influence  of  the  Concentration  of  Hydroxyl  Ions  in  a 
Sodium  Chloride  Solution  on  the  Relative  Anti-Toxic  Action 
of  Potassium  and  Calcium.  Jacques  Loeb  {Biochem.  Zeitsch., 
1910,  28,  176 — 180). — The  poisonous  action  of  sodium  chloride  on 
the  developing  fertilised  eggs  of  the  sea-urchin  is  neutralised  to  a 
greater  extent  by  potassium  than  by  calcium  in  neutral  or  slightly  acid 
solution ;  in  alkaline  solution,  on  the  other  hand,  calcium  is  more 
effective  than  potassium.  In  all  cases  the  effect  of  a  mixture  of 
potassium  and  calcium  is  greater  than  the  sum  of  the  separate  effects. 
Addition  of  alkali  to  a  mixture  of  potassium  and  sodium  chloride 
increases  the  poisonous  action,  whereas  alkali  renders  a  mixture  of 
sodium  and  calcium  chloride  less  poisonous.  G.  S. 

74—2 
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Why  Does  Sodium  Cyanide  Diminish  the  Poisonous  Action 
of  Sodium  Chloride  on  Sea-Urchin's  Eggs  ?  Jacques  Loeb  and 
Hardolph  Wasteneys  {Biochem.  Zeitsch.,  1910,  28,  340 — 349). — 
"Warburg  (this  vol.,  ii,  628)  accounts  for  the  poisonous  action  of 
sodium  chloride  on  sea-urchin's  eggs  on  the  assumption  that  it 
increases  the  oxidation  processes  to  such  an  extent  that  the  egg  is 
disadvantageously  affected,  the  favouring  effect  of  the  calcium  being 
due  to  its  property  of  bringing  back  the  rate  of  oxidation  to  the 
normal  value.  The  authors  have  determined  the  amount  of  oxygen 
used  up  when  the  eggs  develop  in  different  solutions,  and  show  that 
in  sodium  chloride  solution  there  is  no  increase,  but  if  anything  a 
decrease,  in  the  amount  of  oxygen  absorbed.  Warburg's  observation 
that  more  oxygen  is  used  up  in  a  given  time  in  a  solution  containing 
sodium  chloride  and  cyanide  than  in  the  same  solution  with  the 
addition  of  calcium,  is  confirmed,  but  no  final  explanation  is 
advanced.  The  anti-toxic  effect  of  sodium  cyanide  in  a  solution  con- 
taining sodium  chloride  is  ascribed  to  the  former  substance  retarding 
the  development  of  the  egg  or  the  oxidation  changes  accompanying 
development.  G.  S. 

The  Inhibition  of  the  Toxic  Action  of  Certain  Poisons  on  the 
Eggs  of  Sea-Urchins  Due  to  Depression  of  Oxidation  in  the 
Eggs.  Jacques  Loeb  {Biochem.  Zeitsch.,  1910,  29,  80 — 95). — It  was 
found  that  the  stoppage  of  oxidation  in  the  eggs,  either  by  sodium 
cyanide  or  by  driving  out  oxygen  from  the  artificial  sea-water  by 
hydrogen,  inhibited  the  toxic  action  of  the  following  classes  of  sub- 
stances :  (1)  Neutral  salt  solutions;  (2)  sugar  solutions;  (3)  hyper- 
andhypo-tonic  solutions  ;  (4)  narcotics  (chloral  hydrate, phenylurethane, 
chloroform,  and  alcohol).  This  action  of  deficient  oxidation  cannot  be 
due  to  inhibition  of  the  bifurcation  process,  for  it  inhibits  the  toxic 
action  of  substances  like  chloral  hydrate,  which  themselves  inhibit  the 
bifurcation  of  the  egg.  S.  B.  S. 

The  Removal  of  the  Poisonous  Effects  of  Hydrocyanic 
Acid  by  Substances  which  Split  off  Sulphur.  Josef  Hebting 
{Biochem.  Zeitsch.,  1910,28,  208 — 212). — Lang  found  that  hydrocyanic 
acid  compounds  led  to  the  excietion  of  thiocyanates,  and  in  minced 
organs  the  change  of  potassium  cyanide  into  thiocyanate  also  occurs, 
the  sulphur  arising  probably  from  the  cystine  of  protein.  He  further 
showed  that  various  sulphur  compounds  protect  the  organism  against 
the  poisonous  effects  of  hydrocyanic  acid.  Reid  Hunt  and  others  have 
confirmed  this.  In  the  present  research  on  rabbits,  the  antidotes 
investigated  were  sodium  tetrathionate,  cystine,  yS-thiolactic  acid,  and 
a-  and  y3-dithiodilactylic  acids,  and  Loven's  trithio-compound, 
CgHjQO^Sg.  All  were  protective  in  some  degree,  but  none  reach 
thiosulphate  in  efficiency.  W.  D.  H. 

The  Supposed  Immunity  of  Toads  to  their  own  Poison 
(Secretion  of  Skin  Glands).  Hermann  FChner  {Arch.  exp.  Bath. 
Pharm.,  1910,63,  374 — 385).— It  has  been  generally  stated  that  toads, 
like  snakes,  are  immune  to  their  own  poison.     The  cutaneous  secretioa 
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of  toads  contains  several  active  constituents,  namely,  a  haemolysin 
called  phrynolysin,  and  two  substances,  bufonin,  similar  to  cholesterol, 
and  an  easily  soluble  substance,  bufotalin.  The  last  two  substances 
produce  the  main  toxic  symptom,  namely,  a  digitalis-like  action  on  the 
heart.  It  is  shown  in  the  present  research  that  the  hearts  of  frogs 
are  easily  affected  by  the  toad's  poison,  stoppage  and  systolic  con- 
tracture being  produced ;  the  same  occurs  also  in  the  toad's  heart. 
This  action  is  to  a  great  extent  annulled  by  previous  treatment  of  the 
secretion  with  cholesterol.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Spontaneous  Ignition  of  Coal.  Ernst  Galle  {Centr.  Bakt.  Par., 
1910,  ii,  28,  461 — 473). — The  bacteriological  examination  of  five 
kinds  of  coal  showed  the  presence  of  seven  kinds  of  spores,  of  which 
three  were  identified  as  Bacillus  subtilis,  B.  mesejitericus,  and  a  kind 
of  Sarcina.  The  spores  develop  at  the  ordinary  temperature  and 
without  air,  and  non-sterilised  coal,  moistened  with  tap-water,  gave 
in  one  experiment  a  luxuriant  growth  of  bacteria. 

Further  experiments  on  the  production  of  gas  from  coal  by  the 
action  of  bacteria  showed  that  four  of  the  seven  microbes  produce 
inflammable  gas,  about  three-fourths  methane,  about  one-fifth  carbon 
dioxide,  with  small  amounts  of  carbon  monoxide.  The  bacterial  action 
was  found  to  result  in  a  rise  of  temperature,  the  greatest  effect  being 
produced  by  B.  pseudosubtilis  (l*9°).  Finally,  it  is  shown  that  coal 
which  has  been  subjected  to  the  action  of  the  bacteria  ignites  at  a 
lower  temperature. 

The  conclusion  is  drawn  that  whilst  bacteria  are  not  the  direct 
cause  of  the  spontaneous  ignition  of  coal,  they  may  play  an  important 
part  in  the  production  of  conditions  which  result  in  ignition. 

K  H.  J.  M. 

The  Destruction  of  Gelatin  by  Micrococcus  prodigiosus. 
P.  Mesebxitzky  {Biochem.  Zeitsch.,  1910,  29,  104 — 125). — Aficrococcus 
prodigiosus  contains  an  enzyme  which  is  capable  of  liquefying  gelatin, 
and  can  be  detected  in  culture  media  after  some  days.  It  is  very 
heat-stable.  The  products  of  the  action  of  the  organism  on  gelatin 
were  also  investigated,  and  the  amounts  of  nitrogenous  matter 
precipitable  by  tannin  solutions  after  varying  intervals  of  culture 
were  estimated.  In  addition  to  these  peptides,  crystalline  substances 
were  also  produced,  of  which  only  glycine  was  identified  with 
certainty.     Probably  leucine  and  proline  were  also  produced. 

S.  B.  S. 

Action  of  Nitrates  in  Alcoholic  Fermentation.  Auoustk 
Fernbach  and  A.  Lanzenberg  {Compt.  rend.,  1910,  151,726—729). — 
It  has  been  held  that  the  presence  of  nitrates  during  alcoholic  fermen- 
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tation  is  harmful,  owing  to  the  toxicity  of  these  substances  towards 
yeast.  This  view,  based  on  the  experiments  of  Mayer  (1869)  and  of 
Dubrunfaut  (Compt.  rend.,  1871,  73,  263),  is  now  shown  to  be  incorrect. 
Potassium  nitrate  has  a  slightly  inhibitory  effect  when  present  to  the 
extent  of  0'1%,  but  in  concentrations  exceeding  this,  up  to  2%,  it 
strongly  stimulates  the  production  of  alcohol. 

Expei  iments  were  also  conducted  on  zymase  with  similar  results ; 
the  amount  of  carbon  dioxide  produced  was  found  to  increase  to 
a  marked  extent  when  the  salt  was  present  in  0'5 — 4%  solution. 
The  optimum  concentration  varied  with  the  nature  of  the  yeast  from 
which  the  enzyme  was  prepared.  It  was  found,  however,  that  the 
multiplication  of  yeast  cells  is  checked  by  nitrates,  especially  in  the 
more  concentrated  solutions.  W.  O.  W. 

Influence  of  Nitrates  on  Alcoholic  Ferments.  E.  Kayser 
(Compt.  rend.,  1910,  151,  816—817.  Compare  Abstr,,  1907,  ii,  288, 
383,  903 ;  Fernbach  and  Lanzenberg,  preceding  abstract). — Man- 
ganese nitrate  is  even  more  active  than  the  alkali  nitrates  in 
promoting  alcoholic  fermentation.  The  optimum  dose  of  this  salt 
varies  with  the  nature  of  the  yeast.  W.  O.  W. 

Influence  of  Environment  on  Enzymic  Action.  Frederick  W. 
Pavy  and  Hubert  W.  By  waters  (J.  Physiol.,  1910,  41,  168—193).— 
The  inverting  power  of  an  aqueous  extract  of  yeast  is  increased  ten- 
to  fifteen-fold  by  the  addition  of  a  boiled  extract  of  yeast.  This  is  attri- 
buted to  the  acidity  of  the  boiled  extract,  for  the  same  results  can  be 
obtained  by  substituting  acetic  acid  for  the  boiled  extract.  If  yeast 
cells  are  used,  acetic  acid  has  the  same  activating  effect  up  to  a  certain 
optimum  point,  after  which  addition  of  acid  diminishes  the  inverting 
power.  After  desiccation,  treatment  with  alcohol,  or  grinding  with 
kieselguhr,  yeast  yields  an  aqueous  extract  with  enhanced  enzymic 
power,  which  acid  fails  almost  entirely  to  increase  further.  The 
activity  produced  by  acid  can  be  removed  by  the  addition  of  alkali. 
The  diastatic  enzyme  of  the  oyster  is  influenced  by  boiled  oyster  extract 
and  by  acetic  acid  in  the  same  way,  but  not  to  so  great  an  extent.  The 
addition  of  acid,  not  only  increases  the  amount  of  reducing  substance, 
but  also  increases  its  reducing  power.  The  post-mortem  production  of 
sugar  in  the  liver  can  be  checked  by  an  alkaline  injection,  and  sub- 
sequently the  production  of  sugar  can  be  increased  by  rising  amounts  of 
acid  until  an  optimum  is  reached.  The  dried  or  coagulated  liver 
behaves  to  acid  and  alkali  like  the  fresh  organ.  The  post-mortem 
production  of  sugar  and  of  acid  by  the  liver  runs  on  parallel  lines,  and 
the  acidity  so  produced  is  regarded  as  the  governing  factor  for  sugar 
formation.     Fluorides  restrain  the  formation  of  both  acid  and  sugar. 

W.  D.  H. 

The  Kinetics  of  Toxic  Action  of  Dissolved  Substances.  I. 
The  Influence  of  Concentration.  Theodor  Paul,  Gustav  Bir- 
STEiN,  and  Anton  Reuss  (Biochem.  Zeitsch,  1910,  29,  202 — 248). — The 
disinfecting  action,  determined  by  means  of  the  Kronig-Paul  garnet 
method,  of  various  acids  on  different  bacteria  was  estimated.     Acetic 
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and  n-butyric  acids  were  found  to  be  more  powerful  disinfectants  than 
hydrochloric  acid  in  isohydric  solutions.  The  disinfection  constant  of 
hydrochloric  acid  in  iV/25 — 37150  solutions  was  found  to  be  approxi- 
mately proportional  to  the  square-root  of  the  concentration  of  the  acid. 
For  butyric  acid  in  concentrations  X;6  6 — >-V/26,  it  was  proportional  to 
the  square  of  the  concentration,  or  for  acetic  acid  in  concentrations 
Njl — iV731,  the  disinfection  rate  was  approximately  proportional  to  the 
concentration  itself.  The  relationship  between  the  disinfecting  action 
and  concentration  of  a  substance  can  be  expressed  by  the  general 
equation:  K=A.C^,  where  A''=  constant  of  disinfection  rate,  C  =  con- 
centration, and  A  and  B  are  constants.  The  exponent  B  is  the 
characteristic  constant  for  any  particular  disinfectant.  S.  B.  S. 

The  Kinetics  of  Toxic  Action  of  Dissolved  Substances.  II. 
The  Influence  of  Neutral  Salts  and  Temperature  on  the 
Disinfection  Rate  of  Acids.  Theodob  Paul,  Gustav  Birstein, 
and  Anton  Reuss  (Biochem.  Zeitsck.,  1910,  29,  249 — 278). — Cei-tain 
inorganic  substances  increase  the  disinfection  rate  of  inorganic  acids 
without  themselves  acting  as  disinfectants  ;  an  aqueous  solution  with 
equivalent  quantities  of  the  acid  HX,  and  the  salt  MX,,  has  approxi- 
mately the  same  disinfection  rate  as  an  acid  HXg.  The  disinfection 
rates  of  acid-salt  mixtures  with  different  contents  in  salt  are 
approximately  the  same  as  those  cf  the  salts  having  the  corresponding 
concentration.  The  temperature-coefficients  of  the  disinfection  rates 
were  also  determined.  S.  B.  S. 

Catalase  of  Moulds.  Arthur  W.  Dox  (/.  Amer.  Chem.  Soc., 
1910,  32,  1357 — 1361). — A  study  of  various  species  of  PenicUlium 
and  Aspergillus  has  shown  that  these  moulds  contain  catalase.  When 
the  mycelium  first  appears  on  the  surface  of  the  culture-medium,  it 
contains  a  very  active  catalase,  but,  after  about  fifteen  days,  the 
quantity  of  this  enzyme  in  the  cells  of  the  fungus  gradually  decreases, 
whilst  that  in  the  medium  steadily  increases.  The  means  by  which 
this  passage  of  the  catalase  from  the  mould  into  the  medium  is  effected 
cannot  at  present  be  explained,  but  it  seems  probable  that  some  of  the 
cells  of  the  fungus  undergo  disintegration  or  suffer  a  loss  of  vitality, 
thus  allowing  the  enzyme  to  diffuse  or  to  be  mechanically  discharged 
into  the  medium.  E.  G. 

Formation  of  Hydrogen  Cyanide  in  the  Germination  of 
Seeds.  Giro  Ravenna  and  M.  Zamorani  {Atti  R.  Accad.  Lincei, 
1910,  [v],  19,  ii,  356 — 361). — Although  the  seeds  of  Sorghum  vulgare 
do  not  contain  hydrogen  cyanide,  yet  the  di.stillate  from  them 
when  germinating  always  yields  that  substance.  This  is  the  case 
whether  germination  takes  place  in  the  dark  or  in  light,  and  the 
amount  found  increases  to  a  certain  limit  (008%  of  the  weight  of  the 
seeds),  then  decreases.  The  seeds  of  Linum  usitatissimum,  which 
contain  hydrogen  cyanide  (0027%),  behave  similarly,  but  the  maximum 
amount  is  greater  (0*5%).  It  is  suggested  that  carbon  dioxide  or 
carbohydrates  are  concerned  in  the  formation  of  the  acid.  Less  was 
produced  (in   some  experiments)  in  the  absence  of   carbon    dioxide, 
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whilst    seedlings    grown    in    the     dark    and    supplied    with    dextrose 
produced  more  than  similar  etiolated  plants  not  so  treated. 

E.  V.  S. 

The  Elective  Role  of  the  Root  in  the  Absorption  of  Salts. 
Jean  de  Rufz  de  Lavison  {Compt.  rend.,  1910,  151,  675 — 677). — The 
rate  of  absorption  of  sodium,  potassium,  and  calcium  chloride  from 
aqueous  solutions  by  the  cut  stems  and  roots  of  plants  has  been 
determined.  It  was  found  in  the  case  of  the  haricot  that  sodium 
chloride  was  not  absorbed  by  the  roots,  whilst  considerable  quantities 
passed  into  the  stem.  The  latter  absorbed  all  the  salts  presented  to 
it  with  equal  facility,  whilst  the  roots  showed  a  marked  selective 
action.  W.  0.  W. 

Cryoscopic  Determination  of  the  Osmotic  Pressures  of 
Some  Plant  Organs.  W.  R.  Gelston  Atkins  {Sci.  Proc.  Roy.  Duhl. 
Soc,  1910,  12,  463 — 469). — Records  are  given  of  measurements 
of  the  osmotic  pressure  of  the  juices  extracted  from  over  fifty 
fruits,  leaves,  stems,  etc.,  of  plants.  In  the  case  of  fruits  the  pressures 
varied  from  5*94  atm.  for  a  specimen  of  Lycopersicum  esculentum  to 
28*27  to  29"53  atm.  for  Prunus  communis,  the  high  numbers  in  the 
latter  case  being  due  probably  to  the  sugars.  Citrus  Limonum  gives 
larger  variations,  10*46  to  12*21  atm.  for  samples  obtained  in  August, 
and  12  05  to  14*06  atm.  for  those  obtained  in  February.  The  pressure 
in  the  rind  is  somewhat  lower.  The  red  stems  of  Rheum  officinale 
gave  6*52  atm.,  this  low  number  being  associated  with  the  relatively 
low  molecular  weight  of  oxalic  acid,  the  chief  constituent  of  the 
juice. 

The  pressure  in  the  underground  organs  studied  ranged  from  6*5  atm. 
in  the  tubers  of  Solanum  tuberosum  to  18*7  atm.  in  the  tubers  of 
Eelianthus  tuherosus. 

Calculations  of  the  mean  molecular  weight  showed  that  the  red 
stem  of  Rheum  officinale  gave  the  lowest  value,  76,  and  the  tubers  of 
Eelianthus  tuherosus  the  highest  value,  394.  The  fruits  gave  values 
varying  from  110  to  231. 

The  author  concludes  that  similar  plant  organs  of  the  same  species 
have  approximately  equal  osmotic  pressures,  but  this  deduction  does 
not  apply  to  leaves.  E.  J.  R. 

Hydrocarbons  of  Vegetable  Origin.  Timothee  Klobb,  Jules 
Garnieb,  and  R.  Ehewein  {Bull.  Soc.  chim.,  1910,  [iv],  7,  940 — 950. 
Compare  Klobb  and  Fandre,  Abstr.,  1907,  ii,  123).— Methods  for  the 
isolation  of  hydrocarbons  occurring  in  plants  are  described,  and  a 
number  of  the  hydrocarbons  are  characterised.  Many  similar 
saturated  hydrocarbons  of  vegetable  origin  have  been  described  by 
Power  and  his  collaborators. 

The  plant  material,  usually  flowers,  is  extracted  with  either  cold  or 
warm  light  petroleum,  and  the  soft  extract  left  on  removal  of  most  of 
the  solvent  is  dissolved  as  far  as  possible  in  boiling  acetone.  From 
the  filtered  hot  acetone  solution  the  hydrocarbon  separates  on  cooling, 
and  may  be  purified  if  necessary  by  boiling  with  potassium  hydroxide 
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in  alcohol  and  subsequent  recrystallisation  from  ether  or  acetone.  An 
alternative  process  consists  in  treating  a  concentrated  alcoholic  extract 
of  the  flowers  with  aqueous  ammonia  solution  (15 — 20%)  for  several 
days  to  remove  tannins,  etc.,  and  then  extracting  with  ether.  The 
residue  left  on  distilling  off  the  ether  is  treated  with  potassium 
hydroxide  in  alcohol,  the  solvent  distilled  off,  and  the  residue  poured 
into  water  and  extracted  with  ether.  The  residue  from  the  last 
solvent  is  extracted  with  boiling  alcohol,  which,  on  cooling,  deposits 
the  hydrocarbon  in  crystalline  form.  These  hydrocarbons  dissolve 
in  warm  light  petroleum,  chloroform,  or  carbon  disulphide,  and  can  be 
obtained  in  microscopic  crystals  from  boiling  acetone  or  alcohol,  but 
they  assume  a  more  definitely  crystalline  form  if  left  in  contact  with 
acetone  during  one  or  two  days,  or  if  obtained  by  slow  evaporation 
from  dilute  solutions  in  ether.  The  melting  point  varies  from  53°  to  65° 
(Maqaenne  block).  They  are  unaffected  by  bromine  or  potassium 
permanganate. 

The  flowers  of  Arnica  montana  yield,  in  addition  to  arnidiol  (Abstr., 
1904,  i,  410  ;  1905,  i,  594),  a  mixture  of  hydrocarbons,  from  which  one 
having  the  formula  O.^qH^^,  m.  p.  62°,  has  been  isolated  in  a  pure  state 
(compare  Borner,  Inaug.  Diss.,  Erlangen,  1892).  Matricaria  chamo- 
inilla  flowers,  treated  by  the  second  general  process,  furnish  a  hydro- 
carbon, C.^gH^n,  m.  p.  52 — 54°,  which  crystallises  in  colourless  lamella. 
The  hydrocarbon,  C^gHjg,  from  Antennaria  dioica,  m.  p.  64 — 66°, 
crystallises  in  nacreous  lamellse  from  acetone.  Worm  seeds  (flowers  of 
Artemisia  maritima)  yield  a  hydrocarbon,  C3.,H,3g,  m.  p.  55 — 58°,  which 
crystallises  in  colourless  lamellae,  and  even  after  purification  evolves 
hydrogen  bromide  with  bromine  in  carbon  tetrachloride.  The  hydro- 
carbon, CgyHjg,  from  Tussilago  farfara  flowers,  m.  p.  57 — 59°, 
forms  nacreous,  hexagonal  lamellae.  The  flowers  of  Tilia  europea  yield 
a  hydrocarbon,  C28H5g,  m.  p.  54 — 56°.  The  hydrocarbon  isolated  by 
Naudin  from  chamomile  flowers  (Abstr.,  1884,  391)  is  shown  to  have 
the  formula  CgoH^j  ;  it  melts  at  64°,  and  crystallises  slowly  from  ether 
in  colourless  lamellae. 

The  formulae  assigned  to  the  various  hydrocarbons  have  been 
controlled  in  most  cases  by  cryoscopic  determinations  in  naphthalene. 

T.  A.  H. 

Formation  and  Distribution  of  Certain  Alkaloids  in 
Papaver  sonmiferum.  M.  Kerbosch  (Pharm.  Weekblad,  1910,  47, 
1062—1074,  1081—1094,  1106— 1119).— An  investigation  of  the 
formation  and  distribution  of  the  alkaloids  of  Papaver  aoniniferum  in 
the  different  parts  of  the  plant  at  various  stages  of  its  growth.  The 
seed  contains  a  trace  of  narcotine  and  amorphous  alkaloids.  After 
three  days'  germination,  the  seeds  have  developed  an  appreciable 
quantity  of  narcotine,  and  the  alkaloids  make  their  appearance  in  the 
plant  in  the  order  :  narcotine,  codeine,  morphine,  papaverine,  narceine, 
and  thebaine.  When  the  plants  are  5 — IT  cm.  high  they  contain  the 
four  alkaloids  first  named,  and  they  are  present  in  all  the  organs 
of  the  plant  from  the  time  of  flowering  until  it  reaches  maturity, 
when  all  the  organs  contain  narcotine,  codeine,  and  morphine.  The 
composition  of  the  sap  differs  in  different  parts  of  the  plant.  Germina- 
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tion  of  the  seeds  in  an  atmosphere  free  from  nitrogen  also  produces 
narcotine,  its  formation  being  occasioned  by  the  decomposition  of 
proteins.  The  proportion  of  narcotine  in  the  buds  is  much  greater 
than  in  the  unripe  seed  husks. 

With  a  solution  of  cadmium  iodide  (IS  gram)  and  caesium  iodide 
(5  gram)  in  100  c.c.  of  water,  papaverine,  codeine  and  morphine  yield 
additive  products  readily  identified  by  their  crystalline  form.  On 
addition  of  the  reagent,  each  of  the  six  alkaloids  gives  an  amorphous 
precipitate ;  on  warming,  the  additive  products  of  those  named 
dissolve,  and  crystallise  on  cooling,  whilst  those  of  the  others  remain 
amorphous.  A.  J.  W. 


Chemical  Examination  of  the  Bark  of  a  Species  of 
Prunus.  Horace  Finnemore  (Pharm.  Journ.,  1910,  [iv],  31, 
604 — 607). — A  spurious  substitute  for  Prunus  serotina  bark,  which 
is  very  similar  to  the  bark  of  P.  emarginata,  has  been  examined  and 
found  to  differ  from  the  true  bark  in  containing  no  cyanogenetic 
glucoside  yielding  benzaldehyde  on  hydrolysis  (Power  and  Moore, 
Trans.,  1909,  95,  243).  It  contains  quercimeritrin  (Per kin,  Trans., 
1909,  95,  2181),  a  new  colouring  matter  glucoside  (prunitrin),  and  a 
phytosterol  as  its  principal  constituents. 

A  concentrated  alcoholic  extract  of  the  bark  was  dissolved  in  water 
and  extracted  with  ether,  which  caused  the  precipitation  of  some 
impure  prunetin  (see  below),  but  dissolved  a  mixture  of  (1)  an  acid 
substance,  m.  p.  121°,  crystallising  in  plates,  and  giving  a  reddish- 
purple  coloration  with  ferric  chloride  solution ;  (2)  a  phytosterol, 
m.  p.  137°,  which  furnished  an  acetyl  derivative,  Cg^H^gOAc,  m.  p. 
121°,  crystallising  in  lustrous  plates;  (3)  fatty  matter  furnishing 
the  same  phytosterol  and  formic,  butyric,  and  palmitic  acids  on 
hydrolysis  ;  (4)  prunetin,  C^gH^gOg,  m.  p.  242°  (corr.),  which  crystal- 
lises in  colourless  needles,  dissolves  in  alkalis  with  a  yellow  colour, 
but  is  sparingly  soluble  in  organic  solvents.  It  furnishes  a  mono- 
acetyl  derivative,  m,  p.  190°,  a  diacetyl  derivative,  m.  p.  224 — 226° 
(corn),  and  a  diherizoyl  derivative,  m.  p.  215°,  all  of  which  crystallise 
well.  On  treatment  with  methyl  iodide  and  sodium  methoxide  it 
yields  a  monomethyl  ether,  m.  p.  145°  crystallising  in  flat,  lustrous 
needles,  and  this  in.  turn  gives  a  monoacetyl  derivative,  m.  p.  202°, 
crystallising  in  colourless  prisms.  When  heated  with  hydriodic 
acid,  prunetin  furnishes  1  mol.  of  methyl  iodide,  and  prunetol, 

m.  p.  290°,  which  crystallises  in  colourless  needles,  yields  a  triacetyl 
derivative,  m.  p.  205°,  and  on  methylation  furnishes  a  mixture  of 
prunetin  methyl  ether  (see  above),  and  a  second  product,  which  is 
insoluble  in  ether  and  furnishes  a  crystalline  acetyl  derivative,  m.  p. 
186°.  Both  prunetin  and  prunetol,  on  solution  in  boiling  acetic  acid 
and  addition  of  sulphuric  acid,  furnish  unstable  sulphates  of  the  type 
described  by  Perkin  and  Pate  (Trans.,  1895,  67,  644).  On  fusion  with 
potassium  hydroxide,  prunetin  yields  ja-hydroxyphenylacetic  acid  and  a 
substance  which  gives  the  reactions  of  phloroglucinol,  and  furnishes 
methyl  iodide  on  treatment  with  hydriodic  acid.     It  is  considered  that 
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prunetin  is  closely  related  to  scutellarein  (Molisch  and  Goldschmiedt, 
Abstr.,  1902,  i,  48)  in  constitution,  and  may  have  the  formula 

OMe-C CH=C— O— CH  CH— CH— C-OH 

CH-C(OH)=C-CO— C — C==CH— CH    ' 
•  The   aqueous  solution,  after   extraction  with   ether,    deposited   on 
standing    crystals    of     quercimeritrin    (Perkin,     Trans.,     1909,    95, 
2181). 

The  aqueous  extract  on  defaecation  with  lead  acetate  and  subsequent 
extraction  with  ethyl  acetate  furnished  a  new  glucoside,  prunitrin, 
^22^24^11'  crystallising  from  hot  water  in  slender  needles.  This,  on 
hydrolysis  with  hydrochloric  acid,  yielded  prunetin  and  dextrose,  and 
is  probably  the  source  of  prunetin  in  the  bark.  Yellow  colouring 
matters  also  occur  in  Pru7iu8  cerasua  and  P.  avium  barks. 

T.  A.  H. 

The  Resistibility  of  Wheat  and  Barley  to  Poisons  and  its 
Importance  for  Sterilisation.  Heixbich  Schroeder  (Centr.  Bakt. 
Par.,  1910,  ii,  28,  -192— 505).— The  following  method  was  found  to  be 
suitable  for  sterilising  wheat  and  barley  grains.  The  seeds  are  first 
well  washed  in  running  water,  and  then  immersed  in  5%  silver  nitrate 
solution  for  eighteen  to  twenty-four  hours.  They  are  then  washed 
with  water,  and  allowed  to  swell  in  a  dilute  solution  of  sodium 
chloride. 

The  method  would  presumably  be  suitable  for  other  seeds,  such  as 
rice  and  oats,  which  are  protected  similarly  to  wheat,  but  it  does  not 
seem  suitable  for  sterilising  leguminous  seeds. 

Only  undamaged  seeds  can  be  sterilised  with  silver  nitrate. 

N.  H.  J.  M. 

Influence  of  Some  Artificial  Oxydases  and  of  Some  Metallic 
Compounds  on  the  Growth  of  Wheat.  V.  Nasari  {Atti  R. 
Accad.  Lincei,  1910,  [v],  19,  ii,  361 — 367). — From  experiments  on  the 
germination  of  wheat  in  the  laboratory  and  also  its  growth  under 
agricultural  conditions,  the  authors  find  that  compounds  of  manganese 
(dioxide,  sulphate,  carbonate)  exert  a  favourable  influence  on  the  result 
obtained.  The  manganese  compounds  were  supplied  to  the  plant  in 
three  ways  :  (1)  as  a  component  of  an  artificial  oxydase,  with  which 
the  seeds  were  enveloped  ;  (2)  as  a  component  of  a  paste  containing 
starch  and  nitrogenous  organic  matter,  with  which  the  seeds  were 
covered  ;  (3)  as  a  fertiliser.  Ferric  oxide  may  also  have  a  beneficial 
effect,  but  ferrous  sulphate  only  prevents  mildew.  Copper  and 
aluminium  sulphates  affected  growth  unfavourably.  R.  V.  S. 

Putrefaction  Bases  from  the  Decomposition  of  Soy  Beans 
(Glycine  hispida).  Kiyohisa  Yoshimuba  {Biochem.  Zeiisch.,  1910, 
28,  16—22.  Compare  Abstr.,  1909,  ii,  928).— The  following  bases 
can  be  isolated  from  the  products  formed  when  soy  beans  are  boiled 
with  water,  the  moist  beans  rubbed  in  a  mortar  until  the  whole  has  a 
pasty  consistency,  and  left  for  some  four  months  at  the  ordinary 
tempei'ature  :  /?-amino-4-ethylglyoxaline  (/3-iminoazolylethylamine  : 
Ackermann,  this    vol.,   i,   419),   018;   tetrameihylenediamine,   025; 
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pentamethylenediamine,  0*53;  trimethylamine,  0'23  ;  ammonia,  4" 60. 
The  numbers  refer  to  grams  per  kilo,  of  air-dried  material. 

Histidine,  arginine,  and  lycine  could  not  be  detected.         J.  J.  S. 

Harmlessness  of  Sulphurous  Acid  in  Wines.  P.  Carles 
(Ann.  Chim.  anal,  1910,  15,  419—421;  Bull.  Soc.  chim.,  1910,  [iv], 
7,  998 — 1001). — The  author  emphasises  the  non-injurious  effects  of 
sulphurous  acid,  points  out  the  necessity  of  using  this  acid  in  the 
manufacture  of  certain  classes  of  wines,  and  draws  attention  to  a 
report  recently  issued  (this  vol.,  ii,  734)  which  deals  with  this  subject. 

W.  P.  S. 

Importance  of  Osmotic  Pressure  and  of  Electrolytic  Con- 
ductivity in  Judging  Soils.  Josef  Konig,  Julius  Hasenbaumer, 
and  H.  Metering  (Landw.  Versuchs-Stat.,  1910,  74,  1 — 56). — The  esti- 
mation of  the  osmotic  power  of  taking  up  water  yields  good  results  when 
a  constant  temperature  (18 — 20°)  is  maintained.  The  process  can  also 
be  employed  for  the  estimation  of  the  mol.-wt.  of  substances  not,  or 
only  slightly,  subject  to  diosmosis. 

Estimation  of  electrolytic  conductivity  of  soils  generally  yields 
values  closely  related  to  the  osmotic  power  of  taking  up  water.  Both 
are  considerably  increased  by  the  usual  manures,  and  diminished  by 
the  growth  of  plants,  so  that  both  give  expression  to  the  degree  of 
solubility  of  plant  nutrients  in  the  soil.  Electrolytic  conductivity  is 
more  readily  estimated  than  the  osmotic  taking  up  of  water ;  the  latter 
seems,  however,  to  furnish  the  more  trustworthy  results. 

As  electrolytic  conductivity  increases  as  the  size  of  soil  particles 
diminishes,  a  constant  degree  of  fineness,  not  exceeding  1  mm.,  should 
be  employed. 

The  potassium  and  phosphoric  acid  of  dipotassium  phosphate  are 
completely  absorbed  up  to  a  certain  point;  sulphates  are  partly  absorbed, 
whilst  nitrates  and  chlorides  are  not  absorbed  at  all. 

Increased  yields  are  obtained  by  treating  exhausted  soils  con- 
taining complex  humates  or  humus  colloids  with  hydrogen  peroxide. 

Growth  of  clover  resulted  in  increased  amounts  of  soluble  nutrients 
in  the  soil.  N.  H.  J.  M. 

The  Ammonia  in  Soils.  Edward  J.  Russell  (/.  Agric.  Sci., 
1910,  3,  233 — 245). — Soil  contains  a  number  of  nitrogenous  com- 
pounds that  readily  evolve  ammonia  on  treatment  with  alkalis.  In 
order  to  discriminate  between  these  and  the  true  ammonium  compounds 
present,  the  author  investigated  the  relationship  between  the  concen 
tration  of  alkali  and  evolution  of  ammonia  when  soil  was  distilled  with 
alkalis  under  diminished  pressure.  The  resulting  curves  show  that  two 
stages  exist ;  in  the  first,  the  ammonium  compounds  are  decomposed  ; 
in  the  second,  other  nitrogen  compounds  break  down.  The  two  stages 
are  very  marked  when  either  magnesium  oxide  or  alcoholic  potash  is 
used  as  the  alkali,  and  therefore  the  author  uses  either  of  these  in 
determining  the  ammonia  free  or  combined  in  soils. 

A  number  of  determinations  show  that  ammonia  is  present  only  in 
minute   amounts   in   normal  soils,    altliough    when  nitrification   was 
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stopped,  marked  accumulations  occurred.  It  follows  that  the  rate  of 
nitrification  must  be  greater  than  that  of  ammonia  production,  and  in 
normal  conditions  is  limited  by  this  rate.  In  the  light  of  this  observa- 
tion, it  is  shown  that  the  various  methods  in  vogue  for  studying  the 
rate  of  nitrification  in  soil  really  deal  with  three  separate  things  :  the 
rate  of  ammonia  production  in  soils,  the  rate  of  nitrate  production  in 
soils,  and  the  rate  of  nitrification  in  a  culture  solution  ;  the  discordance 
of  the  results  is  therefore  explained. 

When  ammonium  salts  are  added  to  soil  a  certain  proportion  enters 
into  a  stable  combination  that  is  not  decomposed  on  distillation  with 
alcoholic  potash  or  magnesia,  and  is  therefore  not  an  ammonium 
compound.     Its  constitution,  however,  has  not  been  determined. 

E.  J.  R. 

Biochemical  Resolution  of  Phosphoric  Acid  in  Soils.  Renato 
Perotti  (Bied.-Zentr.,  1910,  39,  717 — 718  ;  from  .Staz.  sper.  agrar.  ital., 
1909,  42,  537 — 538). — The  solution  of  phosphoric  acid  in  ordinary 
soils  depends  on  the  action  of  acids  producing  bacteria,  and  is  increased 
by  the  presence  of  carbohydrates,  especially  disaccharides,  and  of 
ammonium  sulphate.  Ammonium  tartrate  is  indifferent,  whilst 
ammonium  nitrate  gives  sometimes  positive  and  sometimes  negative 
results.  Calcium  and  magnesium  carbonates  retard  the  action  of  the 
bacteria,  whilst  alumina  is  more  indifEerent,  and  ferric  oxide  is 
somewhat  favourable.  N.  H.  J.  M. 

Suitability  of  the  Calcium  of  Calcium  Silicate  for  the 
Nutrition  of  Plants.  Hans  Mieth  {Landw.  Versuclis-Stat.,  1910, 
74,  81 — 120). — Calcium  in  the  form  of  silicates  is  readily  utilised  by 
plants,  and  tar  more  silica  is  taken  up  than  calcium.  The  silicates 
are  decomposed  by  plants  with  production  of  free  silicic  acid  and 
calcium  carbonate. 

In  estimating  the  available  calcium  in  soils,  it  is  necessary  to 
include  silicates  as  well  as  carbonate.  N.  H.  J.  M. 
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New  Normal  Solution  and  Reagent  Bottle.  F&ank  M. 
Davis  {J.  Avier.  Chem.  .Soc,  1910,  32,  1277— 1279).— The  normal 
solution  bottle  described  consists  of  a  long,  narrow  bottle  provided 
with  a  ground  glass  cap,  furnished  with  a  groove  to  admit  air  when 
desired.  The  bottle  has  two  side-tubes,  one  near  the  top,  and  the  other 
near  the  bottom.  To  the.se  is  fused  a  wider  tube,  graduated  like  a 
burette,  and  having  a  delivery  tube  at  the  lower  end.  This  delivery 
tube  is  provided  with  a  glass  stopcock,  and  another  etopcock  is  placed 
in  the  lower  of  the  two  tubes  connecting  the  burette  with  the  bottle. 
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The  apparatus  is  supported  in  a  light  wooden  frame   suspended  by 
trunnions  between  two  triangular  racks. 

On  opening  the  stopcock  between  the  burette  and  bottle,  adjusting 
the  cap  of  the  bottle  so  that  air  can  enter,  and  tilting  the  apparatus 
forward  if  needful,  the  solution  flows  from  the  bottle  into  the  burette. 
The  stopcock  is  then  closed,  and  the  bottle  replaced  in  an  upright 
position.  The  liquid  can  now  be  drawn  off  from  the  burette  as 
required. 

The  reagent  bottle  is  of  similar  construction,  but  the  burette  is  set 
into  the  wall  of  the  bottle,  so  that  the  apparatus  can  be  held  in  the 
hand,  and  a  support  is  not  necessary. 

The  advantages  of  these  forms  of  apparatus  are  that  measured 
quantities  of  the  reagent  can  be  withdrawn  from  the  bottle  without 
recourse  to  measuring  cylinders  or  pipettes,  and  that  the  risk  of 
extraneous  matter  being  admitted  into  the  reagent  is  obviated. 

E.  G. 

A  Very  Sensitive  Indicator.  Julius  F.  Sacher  (C/tem.  Zeit., 
1910,  34,  1192). — Radish  skins  are  extracted  for  a  few  hours  with 
their  own  weight  of  96%  alcohol,  and  should  the  liquid  show  any 
acidity  to  litmus  paper,  it  is  carefully  neutralised  with  iV^/lOO-potassium 
hydroxide.  This  solution,  2  c.c.  of  which  are  added  to  50  c.c.  of  the 
liquid  to  be  tested,  makes  an  excellent  indicator  for  both  acid  and 
alkalis,  turning  intensely  red  with  the  former,  and  green  with  the 
latter.  It  is  more  delicate  than  methyl-orange  or  phenolphthalein, 
but,  like  the  latter,  it  is  affected  by  carbon  dioxide.  L.  de  K. 

Rupp  and  Loose's  Indicator.  Iwan  I.  von  Osteomisslensky 
and  I.  S.  Babadschan  (J.  Euss.  Phys.  Chem.  Soc,  1910,  42,  609—611. 
Compare  Abstr.,  1908,  ii,  90). — E,upp  and  Loose's  methyl-red  is  a  very 
delicate  indicator  for  alkali  hydroxides,  but  the  authors  were  unable 
to  isolate  it  by  the  method  described  by  Rupp  and  Loose.  By 
employing  the  theoretical  quantity  of  dimethylaniline,  extracting  the 
products  of  reaction  with  ether  or  chloroform,  and  evaporating  the 
latter,  the  substance  was  isolated,  but  it  could  not  be  puri6ed  by 
recrystallisation.  Z.  K. 

A  Delicate  Reaction  for  Hydrogen.  Constantin  Zengelis 
{Zeitsch.  anal.  Chem.,  1910,  49,  729 — 732). — The  process  is  based  on 
the  fact  that  platinum  and  palladium  absorb  hydrogen,  and  then 
exercise  a  reducing  action  when  heated  with  molybdenum  solution. 
This  is  made  by  dissolving  1  gram  of  molybdenum  trioxide  in  dilute 
sodium  hydroxide,  acidifying  the  liquid  with  hydrochloric  acid,  and 
diluting'to  200  c.c. 

The  gas  to  be  tested  is  first  passed  through  a  wash-bottle  containing 
aqueous  sodium  hydroxide.  The  end  of  the  delivery  tube  dipping  into 
a  test-tube  containing  a  few  c.c.  of  the  reagent  is  tied  over  with 
platinum  gauze,  and  if  hydrogen  is  present  in  not  too  minute  a 
quantity,  the  solution  will  turn  blue. 

A  still  more  delicate  test  is  to  allow  the  gas  to  come  in  contact  with 
spongy  palladium  heated  at  80 — 120°  in  an  atmosphere  of  carbon 
dioxide.     A  convenient  apparatus  is  described  for  this  purpose.     The 
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palladium  is  then  warmed  with  molybdenum  solution  to  see  if  there 
is  any  reduction.  L.  de  K. 

Electrolytic  Estimation  of  Chlorine  in  Hydrochloric  Acid 
with  the  Use  of  a  Silver  Anode  and  a  Mercury  Cathode. 
Jacob  S.  Goldbaum  and  Edgar  F.  Smith  [J.  Amer.  Chem.  Soc,  1910,32, 
1468 — 1471). — As  a  result  of  criticism  of  the  electrolytic  method 
(Abstr.,  1907,  ii,  574,  988;  1908,  ii,  1072)  for  the  estimation  of 
chlorine  when  applied  to  solutions  containing  free  hydrochloric  acid, 
the  authors  have  made  further  experiments.  It  is  shown  that  satis- 
factory results  can  be  obtained  if  certain  precautions  are  taken.  Silver 
is  deposited  on  the  platinum  gauze  anode  by  electrolysis  of  a  cyanide 
solution,  and  the  electrode  is  then  dipped  in  dilute  hydrochloric  acid, 
washed  thoroughly  with  distilled  water,  and  ignited  to  incipient  red- 
ness in  a  Bunsen  flame.  By  this  means  any  admixed  cyanide  is 
completely  removed. 

To  obviate  the  disturbing  effect  of  the  formation  of  oxide  on  the 
anode,  the  latter  is  placed  for  ten  to  fifteen  minutes  in  an  electric  oven 
heated  to  300°,  when  the  silver  oxide  is  completely  decomposed. 

Experimental  data  are  recorded  which  show  that  the  estimation  of 
chlorine  in  hydrochloric  acid  can  be  effected  without  appreciable  error 
if  the  above  precautions  are  observed.  Similar  data  are  given  for  the 
electrolytic  estimation  of  bromine  and  hydrobromic  acid,  but  the 
results  appear  to  be  rather  low.  H.  M.  D. 

Catalytic  Action  of  Silver  Salts  [on  Chlorates  in  Presence 
of  Aniline  Hydrochloride].  Juan  Faces  Virgili  {ATial.  Fis.  Quim., 
1910,  8,  222 — 226). — Traces  of  silver  very  much  intensify  the  colour 
produced  by  the  action  of  a  chlorate  on  the  solution  of  aniline  hydro- 
chloride employed  in  the  author's  method  of  estimating  chlorates 
colorimetrically  (Abstr.,  1909,  ii,  179).  It  is  therefore  necessary 
if  silver  nitrate  has  been  used  as  a  means  of  removing  other  sub- 
stances present  (for  example,  ferricyanides)  to  ensure  that  any 
excess  of  silver  is  eliminated  by  the  addition  of  sodium  chloride 
before  proceeding  to  estimate  chlorates.  The  manner  in  which  the 
silver  acts  is  uncertain,  but  possibly  it  exerts  a  catalytic  action, 
by  which  the  velocity  of  the  change  producing  the  coloration 
is  accelerated.  The  sensitiveness  of  the  method  formerly  described 
can  be  much  increased  by  adding  one  or  two  drops  of  a  1%  solution  of 
silver  nitrate  before  adding  the  aniline  reagent ;  in  presence  of  silver, 
traces  of  chlorate,  which  ordinarily  cannot  be  detected  or  estimated, 
give  a  distinct  coloration.  Thus  2  grams  of  sodium  nitrate  containing 
0"00005  gram  of  chlorate  usually  gives  a  coloration  only  after  several 
minutes  ;  in  presence  of  silver,  0"2  gram  of  the  nitrate  produces  far 
more  coloration  after  a  few  seconds.  This  simplifies  the  examination 
of  refined  nitres  containing  less  than  0*0001  gram  of  chlorate. 

Traces  of  copper  and  of  chloroplatinic  acid  excerise  a  similar  action 
to  silver  in  increasing  the  colour,  but,  unlike  silver,  they  appear  to 
retard  its  production.  W.  A.  D. 

Weszelszky's  Method  for  Eetimating  Bromine  and  Iodine. 
Jos^  Casares  Gil  (.fl/ift/.  Fis.  Quim.,  1910,   8,  33 — 40). — Tests  made 
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of  the  accuracy  of  Weszelszky's  method  (Abstr ,  1900,  ii,  436)  for 
estimatiug  the  amount  of  iodine  in  known  weights  of  dissolved  iodide 
showed  that  heavy  loss  of  iodine  occurs  if  attempts  are  made  to 
remove  by  direct  evaporation  the  excess  of  chlorine  used  in  oxidising 
the  iodide  to  iodate.  If,  however,  the  excess  of  chlorine  is  eliminated 
by  aspirating  a  rapid  current  of  air  through  the  hot  acid  solution, 
accurate  results  are  obtained. 

Contrary  to  Weszelszky's  statement,  potassium  chlorate  liberates 
traces  of  iodine  from  potassium  iodine  in  presence  of  hydrochloric  acid 
under  the  conditions  used  in  the  method  ;  on  adding  0029  gram  of 
potassium  chlorate  dissolved  in  125  c.c.  of  distilled  water  to  5  c.c.  of 
10%  potassium  iodide  and  5  c.c.  of  hydrochloric  acid,  3  drops  of  iV/10- 
sodium  thiosulphate  are  required  to  destroy  the  iodine,  using  starch  as 
indicator  in  the  usual  way.  If  the  chlorate  is  dissolved  in  only  15  c.c. 
of  water,  5  drops  of  ^iV^lO-thiosulphate  are  required.  To  convert  the 
sodium  hypochlorite  formed  during  the  oxidation  of  bromides  in 
Weszelszky's  method  by  chlorine  in  alkaline  solution  entirely  into 
chlorate,  it  is  absolutely  necessary  to  evaporate  to  dryness  and  heat  the 
residue  for  some  time  on  the  water-bath.  Control  analyses  made  with 
pure  potassium  bromide  show  that  Weszelszky's  method  gives  fairly 
accurate  results.  W.  A.  D. 

Precipitation  of  Sulphate  Ions  as  Barium  Sulphate.  Ernst 
RuPPiN  {Chem.  Zeit,  1910,  34,  1201).— The  following  method  is 
recommended.  The  solution  (250  c.c,  furnishing  about  1'5  grams 
of  barium  sulphate)  is  slightly  acidified  with  hydrochloric  acid  and 
heated  to  boiling.  Boiling  solution  of  barium  chloride  (200  grams  per 
litre)  is  then  added  all  at  once  in  excess  of  about  50%,  and  the  whole 
set  aside  until  the  following  day.  The  mother  liquor  is  decanted 
through  a  filter,  and  the  precipitate  digested  with  125  c.c.  of  very 
dilute  nitric  acid  during  fifteen  minutes,  the  clear  liquid  being 
decanted  through  the  same  filter,  and  the  filtrate  and  washings 
collected  and  concentrated  to  200  c.c.  To  this,  2  c.c.  of  saturated 
barium  nitrate  solution  are  added,  and  after  thirty  minutes  the 
precipitate  is  filtered  off  and  washed.  The  main  precipitate  is  then 
collected  on  a  filter  and  dried  at  100°.  The  two  filter  papers  are  burnt 
and  their  ash  added  to  the  precipitate,  and  the  whole  ignited  and 
weighed  with  the  usual  precautions. 

A  less  accurate,  but  quicker,  method  consists  in  precipitating  the 
sulphate  by  the  use  of  a  20%  solution  of  barium  chloride  m  an  excess 
of  about  33%,  filtering  after  about]  thirty  minutes,  washing  the 
precipitate  with  about  100  c.c.  of  boiling  water  by  decantation,  and 
continuing  the  washing  on  the  filter  paper  until  the  wash-water  is  free 
from  chlorides.  T.  A.  H. 

Estimation  of  Organic  Matters  in  Spent  Sulphuric  Acids. 
RUD.  Michel  {Chem.  Zeit.,  1910,  34,  1210— 1211).— The  apparatus 
consists  of  a  round-bottomed  flask  fitted  with  a  stopcock  funnel,  and 
connected  by  means  of  a  bent  capillary  tube  to  the  three-way  tap  of 
an  ordinary  gas  burette  filled  with  water.  Into  the  flask  are  introduced 
20  c.c.  of  a  saturated   solution  of  potassium  permanganate,  and  into 
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the  funnel  is  placed  a  known  volume  of  the  acid  to  be  tested.  The 
tap  at  the  lower  end  of  the  burette  being  opened,  the  acid  is  admitted 
slowly  into  the  flask,  when  carbon  dioxide  is  evolved  and  enters  the 
burette.  The  remaining  gas  is  expelled  from  the  flask  by  introduc- 
ing water  through  the  funnel  until  the  liquid  reaches  the  three-way 
tap.  The  burette  is  now  closed,  and  the  volume  of  gas  read  ofE  with 
the  usual  precautions.  The  exact  volume  of  carbon  dioxide  is  then 
found  by  absorption  with  aqueous  potassium  hydroxide  in  the  usual 
manner. 

The  carbon  dioxide  is  calculated  to  its  weight  of  carbon  ;  75  parts 
of  the  latter  average  100  parts  of  (resinous)  organic  matter. 

L.  DB  K. 

Use  of  Nitron  in  the  Analysis  of  Nitrates.  Alexis  M. 
Yasilieff  (/.  Euss.  Phy8.  Chem.  Soc,  1910,  42,  567 — 570.  Compare 
Gutbier,  Abstr.,  1905,  ii,  418). — A  somewhat  modified  form  of  Busch'a 
gravimetric  estimation  of  nitric  acid  in  nitrates  by  means  of  nitron. 

The  weighed  substance  is  dissolved  in  100  c.c.  of  water  and  boiled, 
after  which  10 — 12  drops  of  dilute  sulphuric  acid  are  added  for 
every  01  gram  of  NOg,  and  10  c.c.  of  a  10%  solution  of  nitron  in 
5%  acetic  acid.  After  cooling,  the  beaker  is  surrounded  by  ice  for 
five  to  eight  hours,  at  the  end  of  which  time  the  solution  is  filtered 
through  a  Gooch  crucible  containing  Swedish  filter  paper  instead  of 
asbestos.  The  precipitate  is  washed  five  to  seven  times  with  3 — 6  c.c. 
of  a  saturated  solution  of  nitron  nitrate  cooled  to  0°,  and  finally  once 
with  3 — 5  c.c.  of  water  at  0^.  It  was  then  dried  at  105 — 110°.  The 
method  gives  good  results,  and  is  evidently  independent  of  the  nature 
of  the  metal.  Z.  K. 

Detection  and  Estimation  of  Arsenic  Acid  in  Presence 
of  Arsenious  Acid  by  means  of  Magnesia  Mixture.  Johannes  G. 
BrCnnich  and  F.  Smith  {Zeitsch.  anorg.  Chem.,  1910,  68,  292—296). 
— The  experiments  of  Lutz  and  Swinne  (Abstr.,  1909,  ii,  1052)  have 
been  repeated,  using  weaker  arsenite  solutions,  such  as  are  employed 
for  agricultural  analyses.  The  best  results  are  obtained  by  using  a 
magnesia  mixture  containing  5"6%  magnesium  chloride,  10"5% 
ammonium  chloride,  and  only  1  "4%  ammonia.  With  such  a  solution 
a  distinct  crystalline  precipitate  is  obtained  in  ten  minutes  from  a 
solution  containing  only  0*0002  gram  As.,Og,  alone  or  in  the  "presence 
of  0-025  gram  A32O3.  The  addition  of  ammonia,  although  generally 
recommended,  is  disadvantageous. 

The  separation  is  quantitative  if  the  quantity  of  arsenite  present 
does  not  much  exceed  05%  AsgOj.  The  quantity  of  alkali  salts 
present  should  not  exceed  an  original  content  corresponding  with 
1%  NaOH.    Citrates  completely  prevent  the  precipitation  of  arsenates. 

0.  H.  D. 

Apparatus  for  the  Batimation  of  Carbon,  Arsenic,  and 
Sulphur  in  Iron  and  Steel.  Gecko  Precss  {Zeitsch.  angew.  Chem., 
1910,  23,  1980 — 1981). —  The  apparatus  is  essentially  the  same  as 
tlxat  de.scribed  and  figured  previously  (this  vol.,  ii,  893).     It  cons-ats  of 
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a  flask  for  dissolving  the  material,  furnished  with  a  specially  constructed 
side-tube,  through  which  the  acid  is  introduced  and  through  which 
may  be  also  passed  a  current  of  carbon  dioxide,  or  of  purified  air,  to 
sweep  out  the  last  remnants  of  hydrogen  sulphide  or  carbon  dioxide,  as 
thecasemay  be.  Intheneckof  the  flask  is  ground  acondensing  apparatus, 
which,  in  the  case  of  sulphur  or  arsenic  estimations,  is  connected  to  a 
pipette-like  delivery  tube,  which  plunges  to  the  bottom  of  a  beaker 
containing  the  absorbent.  If  strong  hydrochloric  acid  is  employed,  as  in 
sulphur  estimations,  the  gases  should  be  washed  before  entering  the 
body  of  the  pipette,  and  for  this  purpose  the  latter  is  furnished  inside 
at  its  upper  end  with  a  glass  bulb  having  a  small  hole  to  allow  the 
gases  to  escape  ;  the  bulb  is  half  filled  with  water.  A  more  simple  form 
of  apparatus,  in  which  the  side-tube  is  absent,  is  also  described  ;  the 
hydrogen  sulphide  is  then  finally  expelled  by  using  a  solution  of 
sodium  hydrogen  carbonate,  and  allowing  this  to  run  into  the  acid 
liquid.  L,  de  K. 

Estimation  of  Carbon  and  Sulphur  in  High-percentage 
Alloys  of  Tungsten,  Molybdenum,  and  Vanadium  with 
Iron.  Erich  MIjller  and  Bernardo  Diethelm  {Zeitsch.  angew. 
Chem.,  1910,  23,  2114 — 2124). — Comparison  estimations  by  different 
methods  of  carbon  in  high-percentage  alloys  of  tungsten,  molybdenum 
and  vanadium  with  iron  show  that  the  only  trustworthy  method  is  the 
dry  combustion  with  oxygen.  This  method,  besides  giving  trustworthy 
results,  has  the  advantage  that  the  sulphur  can  be  determined  at  the 
same  time. 

The  combustion  is  carried  out  in  a  porcelain  tube,  glazed  externally, 
which  is  800  mm.  long,  and  has  an  internal  diameter  of  20  mm.  The 
part  containing  the  alloy  is  enclosed  in  a  Heraeus  electric  resistance 
furnace,  420  mm.  long,  and  heated  to  1100°.  Part  (189  mm.)  of  the 
remainder  of  the  tube  is  enclosed  in  a  drying  oven,  and  heated  to  350°; 
this  part  contains  lead  peroxide,  which  has  been  treated  according  to 
Dennstedt's  method,  and  is  used  for  absorbing  the  oxides  of  sulphur. 
Succeeding  the  porcelain  tube  is  a  combustion  tube  (300  mm.),  half 
filled  with  lead  chromate,  and  half  with  copper  oxide ;  this  is  heated 
in  an  ordinary  furnace,  and  serves  the  purpose  of  oxidising  any  carbon 
monoxide  to  dioxide.  The  carbon  dioxide  is  absorbed  in  soda-lime, 
first  passing  through  concentrated  sulphuric  acid  to  dry  it.  The 
sulphur  absorbed  by  the  lead  peroxide  is  determined  by  Dennstedt's 
method. 

The  alloy  used  should  be  in  the  form  of  pieces  2 — 3  mm.  in  diameter. 

For  the  determination  of  carbon  in  the  ordinary  kinds  of  iron,  the 
method  described  has  no  advantages  over  the  ordinary  wet  combustion 
with  chrom-sulphuric  acid.  T.  S.  P. 

A  Method  for  Purifying  and  Drying  Organic  Liquids  by 
Wiping.  C.  LoRiNG  Jackson  and  Augustus  H.  Fiske  {Ajiier.  Chem.  J., 
1910,  44,  5,  438 — 441). — A  method  is  described  for  drying  organic 
liquids  prior  to  analysis  by  wiping  with  strips  of  moist  filter  paper. 
Experiments  with  chlorform  show  that  the  error  due  to  the  residual 
moisture  is  slight.  N.  C. 
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[Analysis  of  Gases  from  Mineral  Springs.]  F.  Hexrich 
{Zdtsch.  angew.  Cheni.,  1910,  23, 1809,  2358—2359) ;  Ernst  Hintz  and 
Leo  Grunhut  {ibid.,  1910,  23,  2125—2126,  2359).— Polemical  (com- 
pare this  vol.,  ii,  356).  T.  S.  P. 

Estimation  of  the  Alkali  Carbonates  and  of  the  Metals  of 
the  Alkaline  Earths  in  Potable  and  Mineral  Waters.  Ezio 
CoMANDUCCi  {Boll.  chim.  farm.,  1910,  49,  714 — 716). — The  estimation 
of  the  alkalinity  of  a  water  by  boiling  it  gives  results  which  are 
always  too  high,  because  the  solubility  of  the  carbonates  of  calcium 
and  magnesium  depends  on  the  composition  of  the  water  and  the 
duration  of  the  boiling.  The  ebullition  must  be  conducted  in  a 
platinum  vessel,  for  the  author's  experiments  show  that  even  Jena 
glass  gives  up  some  alkali  when  boiled  with  ordinary  water,  or  with 
distilled  water  containing  calcium  and  magnesium  hydrogen  carbonates, 
although  it  is  not  acted  on  by  distilled  water.  The  determination  of 
calcium  and  magnesium  salts  soluble  after  boiling  also  gives  somewhat 
high  results.  ii.  V.  S. 

Estimation  of  the  Alkalis;  Removal  of  the  Ammonium 
Salts.  Josef  Jambor  {Zeitsch.  anal.  Chem.,  1910,  49,  733 — 734). — ■ 
The  solution  obtained  in  the  usual  manner  is  evaporated  on  the  water- 
bath  until  a  crust  of  ammonium  salts  begins  to  forna.  The  dish  is 
then  removed  from  the  water-bath,  and  half  the  volume  of  sulphuric 
acid  is  added.  The  whole  is  now  heated  over  a  small  flame  until  the 
free  acid  and  the  ammonium  sulphate  have  been  completely  expelled  j 
the  operation  does  not  require  constant  attention.  L.  de  K. 

Colour  Test  for  Salts  of  Zinc.  II,  Axgel  del  Campo  y  Cerdax 
{Anal.  Fis.  Quim.,  1910,  8,  279— 281).— In  the  method  formerly 
described  (Abstr.,  1909,  ii,  439)  a  fixed  alkali  cannot  be  used  in  place 
of  ammonia.  On  the  other  hand,  the  ethereal  solution  of  resorcinol 
can  often  be  replaced  with  advantage  by  an  alcoholic  aqueous  solution 
of  resorcinol,  as  the  velocity  of  the  change  is  thereby  increased, 
especially  on  warming.  With  an  aqueous  solution,  the  colour  appears 
instantly  on  boiling. 

Nickel  salts  give  with  the  resorcinol  test  a  similar  coloration  to  zinc, 
but  less  blue.  With  cobalt  salts  the  reagent  accelerates  the  formation 
of  the  red  colour  of  the  cobaltammines.  Manganese  interferes  with  the 
test  for  zinc.  Chromium,  unless  present  in  large  quantity,  does  not 
interfere.  Aluminium  and  iron  do  not  interfere,  as  the  test  is  carried 
out  in  ammoniacal  solution. 

Copper  and  cadmium  interfere  with  the  test,  and  must  be  previously 
eliminated.     Oxidising  and  reducing  agents  also  make  it  worthless. 

W.  A.  D. 

Use  of  Organic  Electrolytes  in  Cadmium  Separations. 
Mary  E.  Holmes  and  Mary  V,  Dover  {J.  Arner.  Chem.  a^'oc,,  1910, 
32,  1251— 1256),— In  an  earlier  paper  (Holme.s,  Abstr.,  1909,  ii,  184) 
it  was  shown  that  cadmium  can  be  separated  from  certain  other 
metals    by   the   use   of  low   currents   when    the   rotating    anode  is 
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employed.  Further  work  on  this  subject  has  now  been  carried  out. 
The  alkaline-earth  metals  were  used,  and  the  acetate,  formate,  and 
lactate  electrolytes  described  by  Davison  (Abstr.,  1905,  ii,  859). 
Corresponding  separations  were  made  with  low  currents  (0*3  ampere) 
and  with  high  currents  (5  amperes). 

The  results  show  that  low  currents  are  preferable  for  the  deposition 
of  cadmium  when  organic  electrolytes  are  used.  It  was  observed 
that  each  electrolyte  exerts  a  marked  influence  on  the  character  of 
the  deposit.  The  best  deposits  were  obtained  in  presence  of  a  mixture 
of  ions,  and  especially  in  presence  of  the  sulphate  ion.  The  formate 
ion  exercises  a  good  influence  on  the  character  of  the  deposit,  cadmium 
acetate  solution  with  the  formate  electrolyte,  and  cadmium  formate 
solution  with  the  lactate  electrolyte,  giving  satisfactory  results, 
even  in  presence  of  the  alkaline-earth  metals.  The  acetate  and 
lactate  electrolytes  when  used  alone   were  not   so  successful. 

E.  G. 

Coloriraetric  Estimation  of  Lead  in  Potable  Water.  K. 
ScHERiNGA  {Pharm.  Weekblad,  1910,  47,  1212—1213.  Compare  Egeling, 
Abstr,,  1907,  ii,  398). — From  the  results  of  experiments,  the  author 
concludes  that  Egeling's  colorimetric  method  for  the  estimation  of  lead 
in  potable  water  is  untrustworthy.  A.  J,  W. 

Electrolytic  Separations.  Irving  H.  Buckminster  and  Edgar 
F.  Smith  (/.  Amer.  Chem.  S'oc,  1910,  32,  1471— 1477).— The  results  of 
&.  large  number  of  experiments  relating  to  the  separation  of  pairs  of 
metals  by  electrolysis  are  communicated.  The  conditions  under  which 
the  following  separations  were  effected  are  briefly  described  :  Mercury 
and  bismuth  from  nickel  in  presence  of  sulphuric  acid ;  copper, 
mercury,  and  lead  from  nickel  in  presence  of  nitric  acid ;  zinc  from 
nickel  in  an  alkaline  tartrate  solution ;  copper  from  nickel  in  presence 
of  free  phosphoric  acid.  Silver  also  can  be  separated  from  nickel 
in  presence  of  free  nitric  acid  if  a  little  alcohol  is  added  to  the  solution. 
In  the  separation  of  nickel  from  aluminium  in  an  ammoniacal 
ammonium  sulphate  solution,  the  deposited  nickel  is  contaminated 
with  aluminium  hydroxide  ;  if,  however,  a  little  sodium  hydroxide  is 
added,  the  hydroxide  is  dissolved,  and  good  results  are  obtained. 
Nickel  can  also  be  separated  from  magnesium,  and  the  alkaline-earth 
metals  in  an  ammoniacal  ammonium  salt  solution.  From  this  solution 
nickel  is  not  deposited  if  chromium  or  cobalt  salts  are  present,  and  it 
has  been  found  that  cobalt-ammonia  compounds  are  formed  in  the 
latter  case. 

Other  experiments  have  reference  to  the  deposition  of  zinc  from 
a  cyanide  solution,  the  separation  of  silver  and  mercury  from  bismuth 
in  nitric  acid  solution,  of  uranium  from  zinc,  and  of  cobalt  and  nickel 
from  uranium.  H.  M.  D. 

Conditions  Affecting  the  Electrolytic  Estimation  of  Copper. 
Walter  C.  Blasdale  and  W.  Cruess  (/.  Amer.  Chem.  ISoc.,  1910,  32, 
1264 — 1277). — The  difiiculties  encountered  in  the  application  of  the 
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electrolytic  method  to  the  analysis  of  pyritiferous  ores  are  enumerated, 
and  means  are  indicated  for  overcoming  them. 

When  1  gram  samples  of  such  ores  are  used,  the  resulting  solution 
may  possibly  contain  0"2  gram  of  copper,  0'4  gram  of  iron,  and  variable 
quantities  of  zinc,  arsenic,  and  lead.  If  arsenic  is  absent,  the  copper 
can  be  completely  separated  within  ninety  minutes  by  the  use  of  the 
Winkler  electrode  and  a  current  of  075  ampere,  provided  that  the 
volume  does  not  exceed  100  c.c.  and  the  solution  does  not  contain  any 
nitric  acid  or  more  than  5  c.c.  of  concentrated  sulphuric  acid.  If 
arsenic  is  present,  the  solution  should  be  electrolysed  under  the 
conditions  already  specified,  and  the  deposit  dissolved  in  nitric  acid 
and  again  electrolysed  ;  or,  if  the  amount  of  arsenic  is  small,  good 
results  can  be  obtained  by  a  single  precipitation  if  1 — 2  c.c.  of  nitric 
acid  and  5  grams  of  carbamide  are  added  to  the  solution.  E.  G. 

Collection  of  Colloidal  Precipitates.  Moeton  Liebschutz  {Chem. 
News.  1910,  102,  213). — In  the  analysis  of  bronzes,  the  tendency  of 
metastannic  acid  to  pass  through  the  tilter  may  be  overcome  by  heating 
it  with  a  dilute  solution  of  albumin,  which  coagulates  the  colloidal 
precipitate.  The  latter  has  afterwards  to  be  boiled  with  dilute  nitric 
acid  to  remove  adsorbed  copper. 

In  separating  zinc  and  copper  by  the  cyanide  method,  the  copper 
cyanide  is  removed  by  decantation,  and  to  the  solution  containing  the 
zinc  sulphide  in  suspension,  a  little  lead  acetate  is  added.  The  zinc 
and  lead  sulphides  can  then  readily  be  collected ;  the  former  is 
dissolved  by  boiling  with  dilute  hydrochloric  acid,  and  titrated 
with  potassium  ferrocyanide.  G.  S. 

Estimation  of  "  Carborundum "  in  Fragments  of  Coke 
Crucibles.  Henryk  Wdowiszewski  {Chem.  Zeit.,  1910,  34, 
1209 — 1210). — One  gram  of  the  finely-powdered  material  is  ignited  to 
burn  the  coke,  and  the  weighed  residue  is  analysed  as  usual  for  silica 
and  bases.  If  carborundum  is  present,  it  is  obvious  that  the  sum  total 
of  the  various  constituents  must  exceed  100%;  by  multiplying  the 
excess  by  two,  the  amount  of  carborundum  is  obtained. 

The  accuracy  of  the  result,  of  course,  depends  on  the  care  bestowed 
on  the  analytical  operations.  L.  de  K. 

Assay  of  Aluminium  Ores.  Juan  Calafat  y  Leon  {AncU.  Fis. 
Quim.,  1910,  8,  281 — 286). — To  ascertain  whether  a  mineral  is  suitable 
as  a  source  of  aluminium,  roughly  0"5  gram  of  the  finely-powdered 
substance  is  intimately  mixed  with  an  equal  volume  of  powdered 
anhydrous  sodium  carbonate  and  heated  on  charcoal  in  an  oxidising 
flame  during  several  minutes.  The  product  is  extracted  with  water, 
the  solution  filtered,  and  carbon  dioxide  passed  through  the  filtrate. 
If  the  ore  is  of  any  value  as  a  source  of  aluminium,  the  carbon  dioxide 
will  precipitate  aluminium  hydroxide  fr  )m  the  solution  of  aluminate. 
The  method  can  be  made  roughly  quantitative  by  comparing  the  height 
of  the  precipitate  obtained  after  settling  in  a  tube  of  fixed  diameter 
with  that  obtained  from  0-5  gram  of  bauxite  under  similar  conditions. 
The   method  is  very  rapid,  and  is   useful   when  a   large  number  of 
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minerals  have  to  be  examined  to  ascertain  their  fitness  as  ores  of 
aluminium.  Ordinary  clay,  kaolin,  and  other  forms  of  aluminium 
silicate  do  not  indicate  the  presence  of  alumina  in  this  test. 

W.  A.  D. 

Detection  and  Estimation  of  Manganese  in  "Wine. 
DuMiTKEscou  and  (Mile.)  E.  Nicolau  (Ann.  Falsi/.,  1910,  3,  407—410). 
— When  the  ash  of  a  wine  containing  manganese  is  heated  with 
ammonium  persulphate  solution  in  the  presence  of  a  trace  of  cobalt 
nitrate,  the  pink  permanganate  coloration  obtained  is  not  proportional 
to  the  amount  of  manganese  present,  as  the  latter  is  partly  precipitated 
as  its  hydroxide.  It  is  therefore  recommended  that  the  heating  be 
prolonged  for  thirty  minutes,  and  that  the  cobalt  nitrate  be  omitted 
when  it  is  desired  to  estimate  the  quantity  of  manganese  present. 
Under  these  conditions  the  whole  of  the  manganese  is  precipitated,  and 
may  be  collected  and  weighed.  The  authors  have  estimated  the 
quantity  of  manganese  in  52  samples  of  various  white  and  red  wines, 
the  quantities  found  varying  from  1'8  to  27  mg.  per  litre. 

W.  P.  S. 

Electrolytic  Separation  of  Nickel  and  Cobalt.  Pierre 
Bruylants  {Bull.  Soc.  chim.  Belg.,  1910,  24,  367— 372).— The 
description  given  by  Piiierua  Alvarez  of  his  method  for  the  electrolytic 
separation  of  nickel  and  cobalt  is  not  detailed  enough,  and  the  author 
has  not  been  able  to  obtain  satisfactory  results.  Both  the  metal 
deposited  and  the  solution  remaining  after  electrolysis  contained 
nickel  and  cobalt,  and  the  results  are  not  even  approximately 
accurate. 

The  following  method  is  suggested  :  To  a  solution  containing  the 
sulphates  of  nickel  and  cobalt  is  added  potassium  cyanide  until  the 
precipitate  first  formed  just  redissolves.  The  solution  is  then  oxidised 
with  bromine  water  and  acid  added.  The  nickel  ions  thus  produced 
form  nickel  cobalticyanide,  which  is  insoluble  in  acids,  but  soluble  in 
ammonium  hydroxide,  giving  a  solution  containing  the  ions  Ni(NH3\;" 
and  Co(CN)g"'.  Electrolysis  of  the  resulting  solution,  using  Sand's 
apparatus  and  a  graded  potential,  leads  to  the  deposition  of  nickel,  but 
in  all  the  experiments  so  far  carried  out  the  nickel  has  contained 
2—4%  of  cobalt.  T.  S.  P. 

Estimation  of  the  Amount  of  Molybdenum  in  Calcium 
Molybdate.  Woldemar  Trautmann  (^ei^sc/i.  angew.  Chem.,  1910,  23, 
1981). — 0'5  Gram  of  the  finely-powdered  compound  is  boiled  with  20  c.c. 
of  strong  hydrochloric  acid  and  1 — 2  c.c.  of  strong  nitric  acid.  The 
solution  is  diluted  to  150  c.c,  and,  without  filtering,  poured  into  an 
excess  of  ammonia,  to  which  a  few  c.c.  of  yellow  ammonium  sulphide 
have  been  added.  After  heating  for  a  few  minutes  on  the  water-bath, 
the  solution  is  filtered,  and  the  undissolved  matter  is  washed  with 
dilute  ammonia  containing  a  little  ammonium  sulphide.  From  the 
filtrate  the  molybdenum  trisulphide  is  recovered  by  adding  dilute 
hydrochloric  acid,  and  it  is  then  converted  in  the  usual  way  either  into 
molybdenum  disulphide  or  trioxide.  L.  de  K. 


ANALYTICAL   CHEMISTRY.  ii.    11]  5 

Estimation  of  Tin  in  White  Metals  by  Electrolysis. 
E.  ScHUKMANN  (Chem.  Zeit.,  1910,  34,  1117— 1118).— One  gram  of 
the  alloy  is  covered  with  10 — 15  c.c.  of  50%  solution  of  tartaric  acid, 
and  nitric  acid,  D  1*4,  is  then  gradually  added  until  the  metal  is  dis- 
solved. The  solution  is  then  diluted  to  300  c.c,  heated  to  boiling,  and 
the  tin  precipitated  by  adding  10  c.c.  of  a  25%  solution  of  sodium 
hydrogen  phosphate  in  weak  nitric  acid.  After  diluting  to  about 
600  c.c.  with  boiling  water,  the  tin  phosphate  is  allowed  to  settle, 
the  liquid  is  siphoned  off,  and  the  precipitate  washed  by  decantation 
with  900  c.c.  of  a  1%  solution  of  potassium  nitrate  acidified  with  nitric 
acid.  The  washings  are  heated  on  the  water-bath,  when  a  further 
deposit  is  obtained,  which  is  collected  on  a  filter,  and  the  main  pre- 
cipitate is  then  added.  When  drained,  the  precipitate  is  transferred 
to  the  beaker,  in  which  the  precipitation  took  place,  and  the  little 
remaining  in  the  filter  is  dissolved  by  means  of  25  c.c.  of  hot  ^''-potassium 
hydroxide.  The  alkaline  liquid  is  then  poured  into  the  beaker,  and,  on 
warming,  the  tin  phosphate  soon  dissolves.  The  solution  is  now 
neutralised  with  oxalic  acid  solution,  and  another  5  grams  of  the  solid 
acid  are  added.  Into  the  solution,  occupying  about  .300  c.c,  is  passed, 
at  boiling  heat,  a  rapid  current  of  hydrogen  sulphide  to  remove  any 
traces  of  antimony  and  copper.  The  filtrate  is  concentrated  to  150  c.c, 
and  neutralised  with  80%  aqueous  potassium  hydroxide  ;  another  5  c.c. 
of  the  same  are  then  added.  The  solution  is  then  submitted  to 
electrolysis,  by  preference  in  a  Frary  apparatus,  using  a  current  of 
6 — 8  amperes  and  4 — 5  volts;  the  operation  is  ended  in  two  to  two 
and  a-balf  hours. 

The  process  is  also  applicable  to  electrolytic  tin.  It  does  not  give  a 
clear  solution  with  the  tartaric-nitric  acid  mixture,  but  this  makes  no 
difference,  as  the  separated  stannic  acid  is  dissolved  afterwards  by  the 
potassium  hydroxide.  L.  DE  K. 

Estimation  of  Gold  by  means  of  Hydrogen  Peroxide. 
L.  RossLER  {Zeitsch.  anal.  Chem.,  1910,  49,  739— 740).— Gold  may  be 
estimated  by  reduction  with  hydrogen  peroxide  in  presence  of  sodium 
hydroxide.  The  author  states  that  the  addition  of  alkali  is  not 
strictly  necessary,  as  the  reduction  also  takes  place  in  acid  solution, 
but,  owing  to  the  fact  that  the  operation  takes  a  great  many  hours,  the 
process  is  not  of  any  practical  value. 

In  presence  of  lithium  or,  preferably,  potassium  carbonate,  the 
reduction"  is  soon  completed,  and  this  fact  may  be  utilised  for 
gravimetric  estimations  of  gold.  L.  de  K. 

Detection  of  Ethyl  Alcohol  in  Presence  of  Methyl  Alcohol. 
Georges  DsNicts  {Bull.  Soc.  chim.,  1910,  [iv],  7,  951—952.  Compare 
this  vol.,  ii,  357,  461). — The  process  depends  on  the  fact  that  whilst 
bromine  water  has  but  little  oxidising  action  on  warm  methyl  alcohol, 
it  converts  ethyl  alcohol  on  warming  into  acetaldehyde.  The  latter 
is  detected  by  its  power  of  restoring  the  colour  to  a  solution  of 
magenta  decolorised  by  sodium  hydrogen  sulphite  and  hydrochloric 
acid.  It  is,  always  advantageous  to  have  a  little  methyl  alcohol 
present,  since  this  reacts  with  acetaldehyde  to  form  dimothylacetal. 
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thus  avoiding  possible  loss  of  the  aldehyde.     Details  of  the  method  of 
applying  the  test  are  given.  T.  A.  H. 

Estimation  of  Ethyl  Ether  and  Benzene  in  Alcohol.  Hans 
Wolff  {Chem.  Zeit.,  1910,  34,  1193). — The  process  is  similar  to  the 
one  recommended  by  Holde  and  Winterfeld  (Abstr.,  1908,  ii,  435). 
One  hundred  c.c.  of  the  spirit  to  be  tested  are  diluted  to  D  0'96,  and 
then  submitted  to  distillation,  the  distillate  being  collected  in  a 
graduated  cylinder.  When  20  c.c.  have  passed  over,  80  c.c.  of  brine 
are  added,  and  the  whole  is  thoroughly  shaken.  The  volume  of  ether 
or  benzene  is  then  read  off.  The  results  are  satisfactory,  although  a 
trifle  too  low,  particularly  in  the  case  of  ether.  L.  de  K. 

Estimation  of  Phenol  in  the  Urine  of  Oxen.  Carl  Neuberq 
and  A.  Hildesheimer  {Biochem.  Zeilsch.,  1910,  28,  526 — 528). — 
Mooser's  statement  (this  vol.,  ii,  1039)  that  phosphoric  acid  may  be 
used  for  the  direct  iodometric  estimation  of  phenol  and  cresol  in 
herbivorous  urine  is  incorrect.  The  older  modifications  of  the  Kossler- 
Penny  process  must  be  employed  both  for  diabetic  urines  and  the 
urine  of  herbivora  (on  account  of  the  glycuronic  acid,  pentoses, 
etc.,  in'it).  W.  D.  H. 

Analysis  of  Cellulose  Nitrates,  Glycerol  Nitrates,  and  Other 
Compounds  from  which  Nitric  Acid  is  Liberated  by  Concen- 
trated Sulphuric  Acid.  Emile  Bronnert  {Bull.  Soc.  ind.  Mulhouse, 
1910,  80,  254 — 259). — Stannous  sulphate  or  stannous  potassium 
sulphate  is  dissolved  in  50  vol.  %  sulphuric  acid,  and  a  little  hydro- 
chloric acid  is  added  to  obtain  a  clear  solution.  This  is  then  standard- 
ised as  follows:  0'15  gram  of  pure  potassium  nitrate  is  dissolved  in  a 
few  drops  of  water,  and  50  c.c.  of  sulphuric  acid  and  one  drop  of  solution 
of  diphenylamine  are  added.  The  tin  solution  is  then  run  in  from  a 
burette  until  the  bluish-violet  colour  has  completely  disappeared.  The 
tin  solution  is  then  diluted  with  50  vol.  %  sulphuric  acid  until  it  is  of 
i\^/10-strength. 

By  means  of  this  solution,  commercial  nitrate?,  spent  acids,  and  also 
nitro-compounds,  such  as  cellulose  nitrates,  which  liberate  nitric  acid 
when  dissolved  in  sulphuric  acid,  may  be  readily  assayed.  Attention 
is  called  to  the  uneven  composition  of  some  samples  of  commercial 
nitro-cellulose.  L.  de  K. 

Estimation  of  Sugar  by  Reduction  of  Colouring  Matters. 
Neumann  Wender  {Biochem.  Zeitsch.,  1910,  28,  523— 524).— A 
question  of  priority.  The  method  described  by  Hasselbalch  and  Lindhard 
(this  vol.,  ii,  905)  as  new,  has  been  in  use  for  many  years  (Crismer, 
1888  ;  Wender,  1890).  W.  D.  H. 

A  Simple  Method  for  the  Estimation  of  Sugar  in  the  Blood. 
II.  The  Sugar  in  the  Blood.  K.  Moeckel  and  E.  Frank  {Zeitsck. 
phyaiol.  Chem.,  1910,  69,  85—88.  Compare  this  vol.,  ii,  554).— By 
care  in  one  or  two  points  of  detail,  the  method  previously  described 
can  be  utilised  for  the  correct  estimation  of  sugar  in  the  blood,  as  well 
as  in  serum.  W.  D.  H. 
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The  Reducing  Substances  of  Urine.  Casimir  Funk  (Zeitsch. 
physiol.  Chem.,  1910,  69,  72—75.  Compare  Abstr.,  1909,  ii,  902).— 
When  known  weights  of  dextrose  are  added  to  urine  and  the  mixture 
titrated  by  Bertrand's  method  (Abstr.,  1907,  ii,  136),  the  amounts 
of  dextrose  found  agree  extremely  well  with  the  amounts  added. 
When  blood  charcoal  is  used  as  a  clarifying  material  before  the  esti- 
mation, the  results  are  apt  to  come  low.  The  addition  of  concen- 
trated solutions  of  uric  acid,  creatinine,  or  urochrome  to  solutions  of 
dextrose  does  not  interfere  with  the  estimation  of  the  sugar ;  the 
reduction  is  the  sum  of  the  reductions  of  the  dextrose  and  of  the 
nitrogen  compound,  A  loss  is  found,  however,  in  working  with 
dilute  solutions,  and  this  loss  increases  with  the  dilution.  This  is 
attributed  to  the  diminution  of  the  reduction  of  uric  acid,  urochrome, 
and  especially  of  creatinine  with  an  increase  in  dilution.  This 
accounts  for  the  fact  that  these  substances  possess  no  reducing 
properties  in  urine.  The  author  suggests  that  the  amount  of 
creatinine  present  in  normal  urine  is  less  than  that  usually  accepted 
(0'6 — 2'1  grams  per  day),  as  normal  urine  shows  no  reducing  action, 
whereas  a  solution  containing  this  amount  of  creatinine  is  strongly 
reducing.  J.  J.  S. 

Reactions  of  Carbohydrates.  I.  Sucrose.  C.  Reichabd 
(Pharm.  Zentr.-h.,  1910,  51,  979 — 986). — A  detailed  description  is 
given  of  the  colour  and  other  changes  which  take  place  when  various 
reagents  are  allowed  to  react  with  solid  sucrose. 

Sulphuric,  nitric,  or  hydrochloric  acid,  in  the  cold,  converts  sugar 
into  a  sticky  mass,  which  does  not  dry  on  exposure  to  air.  Sulphuric 
acid  does  not  cause  the  separation  of  carbonaceous  matter  unless 
the  preparation  is  heated.  The  green  mixture  of  cupric  sulphate 
and  hydrochloric  acid  remains  bright  green  much  longer  when  sucrose 
is  present.  Sucrose  inhibits  to  some  extent  the  precipitation  of 
mercurous  chloride  when  hydrochloric  acid  is  added  to  mercuroas 
nitrate.  A  mixture  of  sodium  arsenate  with  hydrochloric  acid  and 
sucrose  gives  a  stable  rose-red  coloration.  In  presence  of  hydrochloric 
acid,  sucrose  gives  a  dark  green  coloration  with  potas.'-ium  di- 
chromate,  blue  with  ammonium  molybdnte,  and  brown,  changing  to 
violet,  with  ammonium  vanadate,  but  no  coloration  with  sodium 
tungstate  or  with  titanic  acid  in  presence  of  sulphuric  acid.  A 
number  of  colour  reactions  with  organic  substances  are  also  described, 
the  most  interesting  of  these  are  the  red  coloration  given  with  tannic 
acid  in  presence  of  hydrochloric  acid,  and  the  gooseberry-red  tint 
obtained  with  resorcinol  and  hydrochloric  acid.  The  last  two  reactions 
and  that  with  arsenic  acid  may  be  suitable  Tor  the  detection  of  sucrose. 

T.  A.  H. 

Detection  of  Dextrin  by  means  of  its  Coloration  by  Iodine. 
Georges  Rivat  {Cheni.  ZeiL,  1910,  34,  1141). — Whilst  a  1%  iodine 
solution  in  water  gives  blue  colorations  of  equal  intensity  with  pure 
starch  or  with  a  mixture  of  starch  and  dextrin,  a  solution  of  0'00012 
gram  of  iodine  ia  1  c.c.  of  water  gives  a  blue  coloratioa  at  once  with 
pure   starch,  but   not  with   a  mixture   of   starch  and   dextrin.      In 
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the  latter  case  the  quantity  of  iodine  that  must  be  added  before  a 
blue  tint  is  developed  seems  to  vary  with  the  amount  of  dextrin 
present.  The  observation  may  prove  on  further  investigation  to 
be  the  basis  of  a  method  of  examining  mixtures  of  starch  with 
dextrins.  T.  A.  H. 

Modification    of    the     Phenylhydrazine     Reaction.       Jacob 

BoESEKEN  {Chem.  Weehhlad,  1910,  7,  934). — As  a  substitute  for 
phenylhydrazine,  the  author  employs  a  solution  of  the  base  in 
sulphurous  acid,  which  will  dissolve  up  to  10%.  This  solution  contains 
compounds  of  the  formulae  CgHjNgHs.SOg  and  (GgIl5TSr2H3)2,S02,  and  is 
prepared  by  passing  washed  sulphur  dioxide  through  a  mixture  of 
phenylhydrazine  and  the  requisite  quantity  of  water  until  solution  is 
complete.  At  first  a  crystalline  compound  separates,  but  on  further 
passage  of  the  gas,  it  re-dissolves.  Impurities  are  then  filtered  off. 
The  reagent  reacts  at  once  with  soluble  aldehydes  and  ketones,  and,  on 
warming,  with  insoluble  carbonyl  compounds,  the  hydrazones  being 
obtained  in  the  pure  state.  Its  efficacy  has  been  tested  with  form- 
aldehyde, acetaldehyde,  acetone,  benzaldehyde,  m-nitrobenzaldehyde, 
acetophenone,  cuminaldehyde,  furfuraldehyde,  /j-chloroacetophenone, 
Isevulic  acid,  acetylacetone,  acetonylacetone,  and  ethyl  acetoacetate. 

When  warmed  with  monoses  at  80°,  the  reagent  yields  pure 
osazones.  It  has  been  tested  with  dextrose,  laevulose,  c?-galactose, 
rf-mannose,  /-xylose,  and  rhamnose.  A.  J.  W. 

New  Method  for  Estimating  Volatile  Patty  Acids.  Ernst 
Welde  (Biochem.  Zeitsch.,  1910,  28,  504— 522).— This  is  a  method  of 
steam  distillation  in  a  vacuum.  The  distillation  lasts  two  hours ;  the 
temperature  is  60° ;  proteins,  fats,  and  carbohydrates  remain  un- 
altered, and  bacterial  action  is  inhibited.  If  acid  is  not  added,  the 
distillate  contains  the  free  volatile  acids ;  if  phosphoric  acid  is  added, 
the  total  volatile  acids  are  obtained.  Illustrative  experiments  with 
milk,  and  contents  of  stomach  and  intestine  are  appended, 

W.  D.  H. 

Estimation  of  Formic  Acid  [in  Formates].  Alfred  F, 
Joseph  (/,  Soc.  Chem.  Ind.,  1910,29,  1189— 1190).— The  process  is 
based  on  the  oxidation  of  formic  acid  by  bromine  water  and  the 
formation  of  free  hydrobromic  acid. 

A  few  grams  of  the  formate  are  dissolved  to  200  c.c.  of  water,  and,  if 
necessary,  made  exactly  neutral.  Ten  c.c.  of  the  liquid  are  heated  to 
boiling,  and  bromine  water  is  added  until  the  colour  no  longer  dis- 
appears. The  excess  of  bromine  is  then  expelled  by  boiling,  and  the 
liquid  titrated  as  usual  with  standard  alkali.  In  the  case  of  sodium 
formate,  1  mol.  of  hydrogen  bromide  =  1  mol.  of  formic  acid.  A  correc- 
tion should  be  made  for  any  acidity  present  in  the  bromine  water 
employed. 

In  the  presence  of  acetic  acid,  the  titration  process  cannot  be 
employed,  but  the  formic  acid  may  be  calculated  from  the  amount 
of  total  bromine  left  after  boiling  ;  this  is  best  estimated  by  Volhard's 
thiocyanate  method.  In  the  case  of  sodium  formate,  2  ats.  of  bromine 
s=  1  mol.  of  formic  acid.  L-  i^k  K. 
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Piesion  of  Chloroform  and  Carbon  Dioxide  from  Trichloro- 
acetic Acid.  Robert  Stolle  {Bar.  Deut.  pharm.  Ges.,  1910,  20, 
371 — 372). — When  trichloroacetic  acid  is  heated  in  the  presence  of 
water  and  antipyrine,  carbon  dioxide  and  chloroform  are  evolved,  and 
the  latter  substance  may  be  detected  by  its  odour.  As  a  test  for 
trichloroacetic  acid,  the  author  considers  the  use  of  antipyrine  to  be 
preferable  to  potassium  hydroxide,  as  prescribed  by  the  German 
Pharmacopceia,  or  to  aniline  (Abstr,,  1906,  i,  159)  ;  boiling  with  an 
excess  of  potassium  hydroxide  would  not  distinguish  between  tri- 
chloroacetic acid  and  chloral  hydrate,  whilst  aniline  has  an  odour 
which  might  mask  that  of  the  liberated  chloroform.  The  author  has 
prepared  antipyrine  trichloroacetate,  m.  p.  75^;  it  is  a  crystalline 
substance  and  is  unstable.  W.  P.  S. 

A  Reaction  of  Nopic  Acid.  Obdulio  Fernandez  {AtioI.  Fis. 
Quim.,  1910,  8,  328 — 331). — To  the  solution  of  sodium  nopate  in  a 
porcelain  dish,  0"1  gram  of  resorcinol  is  added,  and  then  10 — 15  grams 
of  concentrated  sulphuric  acid  are  poured  gently  on  to  the  mixture. 
On  gently  warming  for  a  few  minutes,  a  violet  coloration  appears  at 
the  zone  of  contact  of  the  two  liquids,  which  changes  first  to  intense  blue 
and  then  to  green,  which'persists.  The  above  colour  indication  is  given 
only  by  resorcinol,  not  by  the  isomeric  dihydroxybenzenes,  or  by 
ordinary  phenol,  thymol,  the  naphthols,  etc.  The  trihydroxybenzenes 
also  fail  to  give  a  coloration,  with  the  exception  of  phloroglucinol, 
which  produces  an  intensely  yellow  coloration.  The  blue  substance 
produced  by  sodium  nopate  in  this  test  is  insoluble  in  ether,  is 
destroyed  by  water,  and  turns  yellowish-red  in  presence  of  amj'l  alcohol. 
Some  suggestions  are  given  as  to  its  possible  nature.  "W.  A.  D. 

Color imetric  Estimation  of  Hydrogen  Cyanide.  A.  Chaston 
Chapman  {Analyst^  1910,  35,  469 — 475). — The  author  shows  that 
when  a  cyanide  is  treated  with  alkaline  picrate  solution,  the  product 
of  the  reaction  may  be  either  potassium  tsopurpurate  or  alkali  salts  of 
nitroamino-phenols  ;  the  wopurpurate  is  formed  only  when  the  cyanide 
is  in  excess,  whilst  an  excess  of  picrate  results  in  the  formation  of 
the  nitroamino-phenols.  In  testing  for  cyanides,  the  picrate  is 
usually  in  excess,  and  i«opurpurate  is  not  formed.  The  production  of 
the  nitroamino-phenols  is  the  result  of  the  reducing  action  of  the 
cyanide,  but  other  substances,  such  as  acetone,  aldehyde,  hydrogen 
sulphide,  etc.,  are  also  capable  of  reducing  the  picrate.  If  the  reaction 
be  employed  for  the  colorimetric  estimation  of  hydrogen  cyanide,  steps 
must  be  taken  to  prove  that  the  coloration  obtained  is  due  to  the 
presence  of  this  substance  alone.  Small  quantities  of  hydrogen  cyanide 
may,  however,  be  estimated  by  the  process,  provided  that  certain  deBnite 
conditions  precribed  by  the  author  be  observed,  but  the  test  has,  for 
the  reasons  mentioned,  a  very  limited  sphere  of  usefulness. 

W.  P.  S. 

Tc  Volumetric  Estimation  of  Hydrogen  Cyanide,  Especially  in 
and  with  Benzaldehydecyanohydrin.  Leopolu  Rosenthaler 
{Ardi.  r/iarm.,  1910,  248,  529 — 533). — The  process  is  a  modification 
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of  Andrews'  method  (Abstr.,  1903,  ii,  695).  TJie  indicator,  iodoeosin 
and  ether,  is  not  affected  by  hydrogen  cyanide,  but  is  changed  by  the 
hydrochloric  acid  liberated  in  accordance  with  the  equation  : 

HgClg  +  2HCN  =  Hg(CN)2  +  2HC1. 
The  solution  under  examination,  containing  not  more  than  1%  of 
hydrogen  cyanide,  is  treated  with  i\710-sulphuric  acid  or  potassium 
hydroxide  in  the  presence  of  the  indicator  until  the  aqueous  liquid  is 
just  rose-coloured.  A  solution  of  mercuric  chloride  (27*1  grams  of 
mercuric  chloride  and  ITT  grams  of  sodium  chloride  in  500  grams  of 
water),  neutral  to  the  indicator,  is  added,  and  the  mixture  is  at  once 
titrated,  with  shaking,  with  iV/10-potassium  hydroxide  until  the  rose 
tint  is  restored  in  the  aqueous  liquid.  .(uin: 

The  total  hydrogen  cyanide  in  a  solution  containing  benzaldehyde- 
cyanohydrin  and  free  hydrogen  cyanide  is  estimated  as  follows.  The 
solution  is  first  made  neutral  to  the  indicator.  Then  such  an  excess  of 
iVyiO-potassium  hydroxide  is  added  that  after  shaking  vigorously  for  a 
minute  adding  the  mercuric  chloride  solution,  and  again  shaking  for 
a  minute,  the  aqueous  liquid  is  coloured  strongly  red;  iV/lO-acid  is 
added  until  the  colour  has  disappeared,  and  the  end -point  is  finally 
obtained  by  titrating  back  with  ^/10-alkali.  The  changes  are  shown 
by  the  equations:  (i)  HON -t- KOH  =  KCN  +  HgO  ;  (ii)  KOH  + 
CHPh(OH)-CN  =  KCN  +  Ph-CHO  +  H2O  ;  (iii)  2KCN  +  HgCla  = 
Hg(CN)2  +  2KCl. 

The  estimation  of  the  free  hydrogen  cyanide  in  a  solution  containing 
hydrogen  cyanide  and  benzaldehydecyanohydrin  is  performed  as 
follows.  Ten  c.c.  of  the  solution  are  run  into  a  separating  funnel 
containing  about  20  c.c.  of  a  neutralised,  saturated  solution  of  sodium 
sulphate  (in  which  benzaldehydecyanohydrin  is  practically  insoluble), 
50  c.c.  of  ether  and  10  drops  of  the  0*2%  alcoholic  iodoeosin  are  added, 
and  the  mixture  is  rendered  neutral.  After  adding  the  mercuric 
chloride  solution,  the  mixture  is  shaken  thoroughly,  and  the  aqueous 
layer  is  run  into  a  vessel  containing  neutralised  distilled  water ;  the 
separating  funnel  is  rinsed  with  a  little  sodium  sulphate,  and  its 
contents  are  again  shaken  with  20  c.c.  of  the  same  solution.  The 
aqueous  liquid  is  run  off,  and,  after  again  rinsing  the  funnel,  the 
combined  aqueous  extracts,  which  contain  an  amount  of  hydrochloric 
acid  equivalent  to  the  free  hydrogen  cyanide  in  the  oi'iginal  solution, 
are  titrated  with  AyiO-alkali  as  in  the  first  case  above.  C.  S. 

Estimation  of  Citric  Acid  in  Lemon  Juice  and  Commercial 
Citrates.  Matteo  Spica  {Chem.  Zeit.,  1910,  34,  1141— 1142).— The 
method  depends  on  the  measurement  of  the  volume  of  carbon  monoxide 
produced  when  citric  acid  is  heated  with  sulphuric  acid,  and  a  special 
apparatus  for  the  purpose  is  described. 

An  Erlenmeyer  flask  is  closed  by  a  hollow  glass  stopper  forming 
part  of  the  continuation  of  an  open  cylindrical  dropping  funnel,  provided 
with  a  three-way  cock,  and  passing  through  this  a  glass  tube  prolonged 
into  the  flask,  whereby  a  stream  of  carbon  dioxide  can  be  introduce'd 
and  passed  through  the  flask.  The  terminal  opening  of  the  three-way 
cock  is  connected  to  a  nitrometer.  For  each  estimation,  2  grams  of  the 
citrate  are  placed  in  the  flask,  a  little  water  added,  and  then  carbon 
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dioxide  is  passed  through  until  all  air  is  expelled,  as  shown  by  com- 
plete absorption  of  the  issuing  gas  in  potassium  hydroxide  solution. 
Sulphuric  acid  (25  c.c.)  is  then  run  in  from  the  dropping  funnel,  and 
carefully  mixed  with  the  citrate  by  shaking.  The  mixture  is  heated 
at  from  80^  to  100^  and  shaken  continuously,  the  current  of  carbon 
dioxide  being  still  maintained,  and  the  issuing  gas  collected  and 
measured  with  the  usual  precautions  in  the  nitrometer  filled  with 
potassium  hydroxide  solution.  One  c.c.  of  carbon  monoxide  at  0°/ 
760  mm.  is  equivalent  to  0-009407  gram  of  citric  acid.  Carbonates  may 
be  estimated  in  commercial  citrate  by  placing  the  weighed  citrate  in 
the  flask,  connecting  up  to  a  nitrometer  filled  with  water,  adding 
25  c.c.  of  hydrochloric  acid,  and  collecting  and  measuring  the  dis- 
placed air,  which,  after  deducting  25  c.c.  for  the  acid  added>  gives  the 
volume  of  carbon  dioxide  formed.  T.  A.  H. 

Characterisation  of  Qlycuronic  Acid  in  Urine.  R.  Bernier 
(J.  Fharm.  Chim.,  1910,  [vii],  2,  401 — 406). — Directions  are  given  for 
the  detection  of  glycuronic  acid  in  urine  by  means  of  Tbllens  and 
Rorive's  naphtharesorcinol  reaction  (Abstr.,  1908,  ii,  638  ;  compare 
Mandel  and  Neuberg,  ibid.^  ii,  993),  and  by  means  of  phenylhydrazine 
(Grimbert  and  Bernier,  this  vol.,  ii,  163,  and  Grimbert  and  Turpaud, 
ibid.,  ii,  979). 

Tollens  and  Rorive's  reaction  may  be  vitiated  by  the  presence  of 
indoxyl,  and  to  avoid  this  difficulty  the  urine  should  first  be  defaecated 
with  mercuric  acetate.  All  the  urines  tested  gave  positive  results 
with  this  reaction,  thus  affording  a  further  proof  that  glycuronic  acid 
is  a  normal  constituent.  T.  A.  H. 

Detection  of  Benzoic  Acid  in  Meats  and  Fats.  Karl  Fischer 
and  O.  GuuENEBT  (Zeitsch.  Nahr.  Genussm.,  1910,  20,  580 — 583). — 
The  following  process  for  separating  benzoic  acid  from  a  sample  of 
meat  or  fat  is  described  as  being  more  useful  and  trustworthy  than 
that  described  previously  by  the  authors  (Abstr.,  1909,  ii,  708)  ;  it  is 
a  modification  of  the  process  recommended  by  von  der  Heide  and 
Jakob  (this  vol.,  ii,  359).  Fifty  grams  of  the  material  are  heated  with 
150  c.c.  of  a  1%  sodium  hydrogen  carbonate  solution,  the  aqueous  layer 
is  then  separated,  neutralised  with  sulphuric  acid,  and  treated  with 
copper  sulphate  and  sodium  hydroxide.  The  mixture  is  then  rendered 
slightly  acid,  filtered,  the  filtrate  is  acidified  with  sulphuric  acid,  and 
extracted  with  ether.  The  ethereal  extract  is  now  evaporated,  and 
the  residue  obtained  is  tested  for  the  presence  of  benzoic  acid.  For 
this  purpose  the  test  proposed  by  Jonescu  (this  vol.,  ii,  627)  is  the  most 
trustworthy ;  it  will  detect  the  presence  of  0006%  of  benzoic  acid  in 
butter.  Care  must,  however,  be  taken  that  only  1  mg.  or  so  of  the 
acid  be  employed  in  the  test,  and  that  a  minimum  quantity  of  hydrogen 
peroxide  be  used.  The  authors  find  that  Robin's  modification  of 
Halphen's  test  is  not  suitable  for  identifying  the  benzoic  acid  extracted 
from  fats,  although  it  is  capable  of  detecting  very  small  quantities 
of  pure  benzoic  acid.  W,  P.  S. 

Absorption  Spectrum  of  Oils.  Rbhe  Marcille  {Ann.  Fahif.j 
1910,  3,  423 — 425). — The  absorption  spectrum  of  certain  oils  is  due  to 
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the  presence  of  chlorophyll  or  its  derivativep,  the  bands  observed 
corresponding  with  the  spectrum  exhibited  by  this  substance.  Olive 
oil  shows  three  bands,  the  piincipal  one  being  at  X  665,  whilst  cotton- 
seed oil  and  sesame  oils  show  feeble  absorption  bands.  Other  oils, 
as  a  rule,  do  not  exhibit  absorption  spectra  unless  they  contain 
chlorophyll ;  this  is  sometimes  the  case  with  commercial  linseed  oil  and 
castor  oil.  When  the  oils  are  heated  with  water,  the  position  of  the 
absorption  bands  is  altered  slightly.  W.  P.  S. 

Primary  and  Secondary  Bromine  Numbers  of  Oils.  Wilhelm 
Yaubel  {Zeitsch.  angew.  Cheni.,  1910,  23,  2077— 2078).— When  a 
drying  oil  is  dissolved  in  a  suitable  solvent  and  the  solution  treated 
with  successive  small  quantities  of  bromine,  the  latter  is  absorbed 
until  a  point  is  reached  where  a  trace  of  free  bromine  remains  in  the 
solution ;  the  quantity  of  bromine  thus  absorbed  constitutes  the 
primary  bromine  number  of  the  oil.  A  considerable  excess  of  bromine 
must  then  be  added  in  order  that  the  oil  may  absorb  a  quantity  of 
bromine  corresponding  with  complete  saturation  of  the  oil.  The 
following  results  were  obtained  with  various  oils  :  linseed  oil,  primary 
bromine  number,  75'7 ;  secondary  number,  107*7  ;  wood  oil,  primary 
number,  57"0  ;  secondary  number,  94*6  ;  earthnut  oil,  primary  number, 
520  ;  secondary  number,  57"6.  Non-drying  oils  do  not  give  a  primary 
bromine  number.  When  calculated  into  iodine,  the  secondary  or  total 
bromine  number  of  drying  oils  corresponds  closely  with  the  iodine 
number  as  estimated  directly.  The  author  discusses  the  relation  of 
the  primary  and  secondary  bromine  numbers  to  the  composition  of 
the  oils.  W.  P.  S. 

Substitution  of  the  Iodine  Numbers  of  Fats  by  the  Bromine 
Numbers.  Wilhelm  Vaubel  (Zeitsch.  angew.  Chem.,  1910,  23, 
2078 — 2080). — The  author  recommends  that  the  bromine  numbers  of 
fats  and  oils  be  estimated  in  place  of  the  usual  iodine  numbers,  as  the 
former  number  is  more  quickly  obtained,  and  the  results  are  trust- 
worthy. The  fat  or  oil  should  be  dissolved  in  a  somewhat  large 
quantity  of  carbon  tetrachloride,  potassium  bromide  solution  and 
water  are  then  added,  the  mixture  is  acidified  with  hydrochloric  acid, 
and,  after  the  addition  of  a  small  crystal  of  potassium  iodide,  an 
excess  of  potassium  bromate  solution  is  introduced.  The  whole  is 
well  shaken  in  a  stoppered  flask  for  one  minute,  and  the  excess  of 
bromine  is  titrated  with  sodium  sulphite  solution.  The  trace  of 
iodine  added  as  iodide  serves  as  the  indicator  in  the  titration. 

W.  P.  S. 

Analysis  of  Oils.  Eene  Marcille  {Ann.  Falsi/.,  1910,  3, 
417 — 423). — The  author  recommends  the  Wys  method  for  obtaining 
the  iodine  numbers  of  oils  in  preference  to  the  Hiibl  method ;  the 
results  yielded  by  the  latter  process  vary  according  to  the  age  of  the 
reagent,  the  temperature  at  which  the  experiment  is  made,  etc. 
Directions  are  given  for  preparing  the  Wys  reagent  and  for  estimating 
the  iodine  numbers  of  oils;  the  separation  of  the  fluid  fatty  acids 
from  an  oil  and  the  determination  of  the  Tortelli  number  are  also 
described.  W.  P.  S. 
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Halphen's  Reaction  [for  Cottonseed  Oil].  Leopold  Eosenthaler 
(Zeitsck.  Nahr.  Genussm.,  1910,  20,  455 — 454). — The  amyl  alcohol 
used  in  this  test  may  be  replaced  by  either  methyl,  etbyl,  propyl,  iso- 
butyl,  benzyl,  orallyl  alcohols,  amylene  hydrate  (tertiary  amyl  alcohol), 
or  santalol,  but  not  by  aldehydes,  etbyl  acetate,  phytosterol,  benzene, 
phenol,  nitrobenzene,  aniline,  or  acetic  acid.  When  cottonseed  oil  is 
heated  with  a  solution  of  sulphur  in  carbon  disulphide,  but  without 
the  addition  of  any  alcohol,  the  characteristic  coloration  is  not  obtained  ; 
if  the  mixture  is  heated  for  a  considerable  length  of  time,  a  faint 
coloration  may  be  obtained,  but  this  is  probably  due  to  partial  hydro- 
lysis of  the  fat  with  the  liberation  of  glycerol,  which  latter  substance 
itself,  when  used  in  place  of  amyl  alcohol,  causes  a  coloration  to  be 
produced  after  thirty  minutes'  heating.  A  faint  coloration  also 
develops  when  ethylene  glycol  is  employed.  The  solution  of  sulphur 
in  carbon  disulphide  cannot  be  replaced  by  other  sulphur  compounds, 
such  as  allylthiocarbimide,  potassium  xanthate,  disulphones,  etc. 

W.  P.  S. 

The  Kumawaga-Suto  Method  of  Estimating  Fats.  Yoshitaka 
Shimidzu  {Biochem.  Zeitsch.,  1910,  28,  237 — 273). — The  process  of 
drying  material  which  contains  water  leads  to  a  loss  of  fat  (10%  or 
more),  doubtless  due  to  oxidation.  The  material  should  therefore  be 
directly  saponified  by  the  Kumawaga-Suto  method.  Illustrative 
experiments  with  muscle,  liver,  blood,  etc.,  are  given.  W.  D.  H. 

^  Method  for  the  Analysis  of  Fats  by  the  Separation  of  the 
Solid  Fatty  Acids  from  the  Liquid  Acids.  David  {Comjit.  rend., 
1910,  151,  756 — 757). — The  method  is  based  on  the  observation  that 
the  ammonium  salts  of  the  solid  fatty  acids  are  quite  insoluble  ia 
large  excess  of  aqueous  ammonia  at  14 — 15°,  whilst  the  ammonium 
salts  of  the  liquid  acids  are  soluble, 

A  mixture  of  solid  and  liquid  acids  can  be  separated  by  dissolving 
2  grams  in  5  c.c,  of  warm  95%  alcohol ;  50  c.c,  of  pure  ammonia  are 
added,  and  the  solution  warmed  until  bubbles  of  gas  begin  to  be 
evolved.  After  remaining  several  hours  at  a  temperature  not  exceed- 
ing 15°,  the  liquid  is  filtered,  the  ammonium  stearate  or  palmitate 
washed  with  ammonia  until  the  filtrate  gives  no  turbidity  with  barium 
hydroxide,  and  then  treated  on  the  filter  with  hydrochloric  acid  diluted 
with  its  own  volume  of  water  at  22°.  The  fatty  acids  are  washed 
with  hydrochloric  acid,  and  finally  with  water,  dried  at  100°,  and 
weighed.     The  experimental  error  does  not  exceed  02 — 03%. 

The  process  is  applicable  to  mixtures  containing  other  solid  acids, 
such  as  hydroxystearic,  ?»ooleic,  lauric,  and  arachidic  acids,  and  is 
believed  to  be  of  general  application.  VV.  O.  W. 

The  Electrical  Conductivity  of  Milk,  and  the  Use  of  this  Con- 
stant for  the  Detection  of  Watering  and  Addition  of  Electro- 
lytes. RiNALDO  BiNAGHi  {Biochtm.  Zsttsch.,  1910,  29,  (iO — 78). — The 
electrical  conductivity  of  fresh  unadulterated  milk  is  approximately  a 
constant  for  each  species.  For  milk  of  sheep,  A''o5(mean)  =  5040  x  10~* ; 
for   that  of   goat,  4900x10-*;  for    cow's  milk,  4870x10-*.     The 
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u.   ii^-*  Electrolytes 

detecting  adulteration  ^  ^^^^^    ^^^^^ 

in  quinine  salts  are  o!  two  k'°^^.  ^-^ij^or  has  investigated  t^e  etteo 
Vts  for  certain  impun.e..Tbe-t  ^^^^^  ^^  .^^^m     "and 
of  various  ""f^-fZ^mom  particularly  as  regards  the  for'u    ■ 
these  two  ktod«  °   *^^'th"d  of  carrying  out  the  a"-"""'*  ^tpplicable 

i«^-^^    ---rheCT^ an-  ^.^  salt. 
Pharmacopeia  is  P^^f        i^gions  are  drawn.  .^1     ield 

— nrj^^  HSn  Sarc^Ji'w^s^^^ 

requirements  of  ^^e  G^'^^^^^^^^^^^ble    requirement   i^   com 
of    ammonia    «o^^*^°'^\  ^t  G'O  c  c.     The  quantity  of  ammorna 
'quinine  sulphat.  would  be  6  0  c.c^_         ^^  ^^^  n^The    'presence    of 
is  affected  by  the  f^tZ^^^^^y   indication    of    ^^^^f.^oi^tions 
so   that    it   IS    ^°^^\^^  ^connexion  it  is  P^^'^^^^^tli.htly  alkaline, 
other  -ik-^°t;uinL-lphate  in  water  are  usua^^^^^^^^^^^  ^^^^^, 

of  commercial  quinine  b    F  reverting  to  ^^^u  o    8       quinine 

and   become  ^^re  so  on  heaUng, .        ^^^  ammonia   test  ^    q      ^^^ 
alkalinity   °\  ^°°l^,"f  ,,iphate!^t  is'' usual  ^o  convert  them        ^^  ^^ 
salts  other  ^baB  the  sulpn      ,  ^^^   ^^^^   ^^    ""f'dlY  influences  the 
sulpbate   i«   -Veprelen-  of  the  latter  F0«^^^^^^^ 
inorganic  salt,     ^e  Pi«  ^j^at  the  test  becomes  u  ,      -^ine 

rnurottrar.ed^     ^^^^  ^,.^..a:  e^t^-.rzs 

The    Wl°""8    »re„  ouriess  needles  *^°»7i::„^'p^   crystallises 

{,om  dilute  alcohol,  but  IS  ms^^^  ^.bromocamphorsulphonate,  ^^   V^  ^    , 

sWijAona<e,  m.  p.  ^l<      ^      ' 

are  both  crystalline.  _ — 
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action  of  the  electric  discharge  on,  in 

the  presence  of  hydrogen  (Be.sson 

and  Fotjknier),  A.,  i,  461. 
and  ethyl  alcohol,  the  system  (Smits 

and  DE  Leeuw),  A.,  i,  816. 
paracetaldehyde  and  metacetaldehyde, 

the  system  ^Smits  and  de  Leeuw), 

A.,  i,  815. 
oxidation     of,    by     lower    vegetation 

(Perrier),  a.,  ii,  799. 
detection    of    formaldehyde     in     the 

presence  of  (DENiGfcs),   A.,  ii,  357. 
Acetaldehyde,    glycylamino-,   synthesis 

of  (Harries  and  Petersen),  A.,  i, 

228. 
<ri-chloro-.     See  Chloral. 
Acetamide,  derivatives  of,  influence  of 
negative  atoms  and  groups  in  (Stein- 

KOPF,  BOHRMANN,  GRUNfPP,  KlRCH- 

HOFF,  JuRGENS,  and  Benedek),  a.,  i, 
305. 

Acetamidophosphoric  acid,  chlorobromo-, 
diethyl  ester  (Steinkopf,  Bohrmann, 
GrOnupp,  Kirchhoff,  Jurobns,  and 
Bknedek),  a.,  i,  308. 

Acetamido-phosphoryl,  cft'bromonitro-, 
and  ^nbromo-,  tficblorides,  di-  and 
^richloro-,  rftchlorides,  dianilides, 
esters  and  bisphenylhydrazides,  di- 
chlorobromo-,  and  rfichloronitro-, 
(bichlorides  and  esters  (Stbinkopf, 
Bohrmann,  Grunupp,  KiRCHHorF, 
J&ROENs,  and  Binboxk),  A.,  i,  308. 

Ae«tato-p7ridine-iron  baie,  salts  of 
(Weinland  and   Gussmann),   A.,  i, 

Acetenylpiperidjlozims  (Rtjsskll),  T., 
955. 


ii.  1268 


INDEX   OF   SUBJECTS. 


Acetic  acid,  formation  of,  by  hydrolysis 
of  ligniu  (Cross),  A.,  i,  457. 
heat  of  liquefaction  of  (Meyer),  A.,  ii, 

182. 
ammonium  salt,  hydrolysis  of  (Noyes, 

Kato,  and  Sosman),  A.,  ii,  257. 
cadmium  salt,  ionisation  in   aqueous 

solutions  of  (Jaques),  A.,  ii,  387. 
ethyl    ester,    preparation    of    (Bogo- 
JAWLENSKI  and  Narbutt),  a.,  i, 
355. 
reactions  of   salts    in   (Naumann, 
Hamkrs,  and  Henninger),  A., 
ii,  211. 
0-,  m-,  and  ^-chlorophenyl  and  o-,  m-, 
and    ^-bromophenyl    and    ^-iodo- 
phenyl  esters  of  (Wohlleben),  A., 
i,  27. 
Acetic   acid,   bromo-,  interaction  of,  and 
its    sodium  salt  with  silver  salts 
in  aqueous  solution  (Senter),  T.  , 
346;  P., 23. 
allyl,    benzyl,    n-butyl,    and     tert.- 
butyl  esters  of  (Clarke),  T.,  428. 
chloro-,     as     a     cryoscopic     solvent 

(Mameli),  a.,  ii,  182. 
rfichloro-,  formation  of,  from  trichloro- 
acetaldehyde  (Kotz),  A.,  i,  151. 
action    of,     on     aniline     and     its 
homologues         (Heller         and 
Aschkenasi),  a.,  i,  738. 
^Wchloro-,  reactions  of  (Stolli5),  A., 

ii,  1119. 
nitro-,  dipotassium  salt  of  (Steinkoi'f, 

BOHRMANN,  GRiJNUPP,  KiRCHHOFF, 

JiJRGENS,  and  Benedek),  A.,  i,  307. 
thiocyano-,  and  its  ethyl  ester  action 

of   hydrazines   on   (Frerichs    and 

Forster),  a.,  i,  190. 
rfithio-,   methyl  ester  (Houben   and 

Schultze),  a.,  i,  711. 
Acetic  anhydride,  rate  of  hydration  of 

(RiVETT  and  Sidgwick),  T.,  732; 

P.,  66. 
and    its    homologues,   action    of,    on 

magnesium       organic     compounds 

(Fournier),  a.,  i,  652. 
compounds  of,   with  sodium  salts  of 

the  fatty  acids  (Tsakalotos),  A.,  i, 

458. 
Aeetiminometliyl  ether  (Matsui),  A.,  i, 

696. 
<nchloro-    (Steinkopf,    Bohrmann, 

GRUNUPP,     KiRCHHOFF,     JURGENS, 

and  Benedek),  A.,  i,  306. 
Acetin,  a-brorao-  (Alpern  and  Weiz- 

mann),  p.,  845. 
Aeeto-.    See  also  Acetyl,  and  under  the 

parent  Substance. 
Aoetoacetic  acid,  formation  in  the  liver 

(Embden  and  Wirth  ;  Gkiksbach), 

A.,  ii,  789, 


Acetoacetic   acid,  decomposition  of,  b; 
enzymes  of  the  liver  (WAKEMANam 
Dakin),  a.,  ii,  977. 
semicarbazone-semicarbazide  of(CHiC] 
and    WiLSMORE),    T.,    1991  ;    P. 
217. 
ethyl  ester,  equilibrium  isomerism  oi 
and  the  isorropesis   of  its  salt 
(Hantzsch),  a.,  i,  811. 
condensation  of  a-  and  )8-naphthol 

with  (Bacovescu),  A.,  i,  405. 
action   of   sodium    alkyloxides    oi 

(KoMNENOs),  A.,  i,  708. 
o-carboxyphenylhydrazone  o 

(Michaelis,     Krug,    Leo,    an* 
Ziesel),  a.,  i,  513. 
4-carboxyphenylhydrazone  o 

(Michaelis  and   Horn),   A.,  i 
517. 
Acetoacetic    acid,    chlorocyano-,    ethy 
ester,  sulphur  derivatives  (Benary) 
A.,  i,  579. 
a-cyano-7-tlnocyano-,       ethyl      este 
(Benary),  A.,  i,  581. 
Acetoacetin,  a^-dich\oxo-  (Alpern  anc 

Weizmann),  p.,  345. 
Acetoi^-aminophenylethylamide  (John 

.son  and  Guest),  A.,  i,  310. 
Acetocatechol,   amino-,   and  its  hydro 
cliloride  (Farbenfabriken  vorm.  F, 
Bayer  &  Co.),  A.,  i,  313. 
Acetocellobiose,     bromo-,     and     iodo 
(Fischer  and  ZEMPLfis-),  A.,  i,  718. 
Acetodeztrose,    ;8-iodo-    (Fischer    anc 

Fischer),  A.,  i,  717. 
Acetoheptadecylanilide  (Le  Sttbttr),  T., 

2437. 
Acetone,  action  of  sunlight  on  (Batik), 
A.,  i,  543. 
action  of,  on  sodium  phenyl  carbonatt 
(Franchimont),  a.,  i,   4 ;   (Moli 
VAN  Charante  and  Montagne), 
A.,  i,  311. 
benzoylamino-  (Gabriel),  A.,  i,  431. 
detection  of  (Fritsch),   A.,  ii,   165  ; 

(Rosenthaler),  a.,  ii,  465. 
in  urine,  test  for  (Bardach),  A.,  ii, 

358. 
iodometric  estimation  of  (Krauss),  A., 
ii,  465. 
Acetone  substances,  influence  of  the  fat 
of  tlie  food  and  of  muscular  work  on 
the  excretion  of  (Forssner),  A.,   ii, 
1092. 
Acetonecyanohydrin,  action  of  hydrogen 

chloriiie  on  (ULTrf:E),  A.,  i,  14. 
Acetonedaplo-m-xylenemeroaptal 
(Autenrieth  and   Beuttel),  A.,  i,i 
61. 

Aoetone-semicarbazone,  oximino-,  ancj 
its  acetyl  derivative  (RrrPE  anc] 
Kbssler),  a.,  i,  93. 


INDEX   OF  SUBJECTS. 


ii.  1269 


Acetone-oay-tricarboxylic  acid,  methyl 

ester  and  phenylhyJrazone  (Komse- 
xos),  A.,  i,  541. 
Acetone  p-tolylmercaptal  (Fromm  and 

Raiziss),  a.,  i,  555. 
Acetonitrile,  derivatives  of,  influence  of 
negative  atoms  and  groups  in 
(Steixkopf,  Bohrmaxn,  Gkuxupp, 
(KiRCHHOFF,  JcRGEXS,  and  Bexe- 
dek),  a.,  i,  305. 
nitro-,  ammonium  salt,  dibromo- 
nitro-,  and  (£ichloronitro-   (Steix- 

KOPF,  BOHRMAXX,         GrUXUPP, 

KiRCHHOFF,    JCRGEXS,    and    BeXE- 

dek),  a.,  i,  307. 
Acetonitriles,      arylsulphonated,      con- 
densation of  aromatic  aldehydes  with 
(Troger  and  Bremer),  A.,  i,  113. 
0-    and    /)-Acetomtrophenylethylamide 
and  hydrochloride  of  the  latter  (JoHX- 
sox  and  Guest),  A.,  i,  310. 
Aceto-2:4-(f2nitiophenylethylamide 
(JoHXSOX  and  Gl'est),  A.,  i,  310. 
Aeetopentadecylanilide  (Le  Sceir),  T., 

2439. 
Aeetophenone,    action    of    carbon    di- 

sulphide  and  potassium  hydroxide 

on  (Kelber),  a.,  i,  390. 
electrolytic  reduction  of  {MiJLLER  and 

Koppe),  a.,  ii,  387. 
Aeetophenone,   w-acetylamino-,  and  its 

derivatives  (Gabriel),  A.,  i,  431. 
p-amino-,      semicarbazone,      phenyl- 

hydrazone       and       hydrochloride, 

«»-bromo-,     and     o-chloro-,     semi- 

carbazones  (Knopfer),  A.,  i,  433. 
a»-amino-o-hydroxy-,  hydriodide 

(TcTix),  T.,  2518  ;  P.,  245. 
fl»-amino-p-hydroxy-,  hydriodide 

(TuTiN),  T.,  2520. 
w-amino-op-dihydroxy-,  and  ita  hydr- 
iodide, and  other  salts  (TuTix),  T., 

2513;  P.,  245. 
»»-amino-TOp-<iihydroiy-,      hydriodide 

(TxrriN),  T.,  2520;  P.,  244. 
«-benzoylamino-op-(f  (hydroxy- 

(TuTix),  T.,  2516. 
o>-chloro-o-hyilroxy-(TirTiN),  T.,  2504. 
ctf-formylamino-  (Pictet  and  Gams), 

A.,  i,  774. 
3;4-a-<rihydroxy-  (Voswinckil),  A., 

i,  43. 
Acetophenylamidine,  ^richloro-,  and  its 
hydrochlori-le      (Steinkopk,      Bohr- 

MASN,    (iKUMlPP,    KiRCHHOFF,     JuK- 

(JENs,  and  Bexedek),  A.,  i,  306. 
Aeetophenylhydraaidine    itydrochloride 

(DiMROTH  and  Merzracuir),  a.,  i, 

897. 
Aeeto-o-tolnidide,     5:6(/i(.-hloro-,     and 

6-chloro-5-bromo-  (Bauiscur  Anilin- 

A  Soda-Fabbik),  a.,  i,  271. 
XCVIII.  ii. 


Aceto-7M-toluidide,  2:6-d!-iodo- 

( Wheeler  and  Brautlecht),  A.,  i, 

663. 
Aeeto  ^-tolnidide,  3-iodo-5(?)-nitro- 

(  Wheeler     and     Liddle),     A.,     i, 

18. 
Acetotridecylanilide   (Le    Sueur),   T., 

2440. 
Acetoveratrone,    oxime,    semicarbazone 

and  pinacone  of  (Maxnich  and  Neu- 

MAXx),  A.,  i,  412. 
a-Acetoxyacrylonitrile    (Deakix     and 

Wiu^more),  T.,  1969  ;  P.,  216. 
0-,    m-,    and   ja-Acetoxy-i^-allyltoluene 

(Guillaumix),  a.,  i,  477. 
o-Acetoxybenzoio      acid,     oj-fnchloro-, 
prei)aration  of  (Chemische  Fabrik 
vox  Heydex),  a.,  i,  37. 

a)-iodo-     (Chemische    Fabrik    von 
Hetdex),  a.,  i,  485. 

5-iodo-  (Haase),  A.,  i,  740. 
/>-Acetoxyben2oic  acid  (Rikdel),  A.,  i, 

765. 
o-Acetoxybenzoic  anhydride  (Einhorn), 

A.,  i,  741. 
^-Acetoxy benzoyl  chloride  (Riedel),  A., 

i,  765. 
o-Acetoxybenzoylcarbonie    acid,    ethyl 

ester  (Einhors),  A.,  i,  741. 
jp-Acetoxybenzoylmorphine       and       its 

methochloride  (Kiedel),  A.,  i,  765. 
2-o'-Acetoxybenzoyloxybensoie       aeid, 

{acetylsalicylosalicylic    acid)     (BoBH- 

RiXGER  &  Sohxe),  a.,  i,  386. 
l-a-Acetoxybenzyl-2-naphthol-S-earb- 

oxylic  acid,  methyl  ester  of  (Frikdl), 

A.,  i,  742. 
a-Acetoxycinnamic  acid  (Dieckmank), 

A.,  i,  384. 
2-Acetoxycoumaran,  4:6-rfil)romo- 

(FRiK.>i  and  Moskopp),  A.,  i,  332. 
a- Acetoxyethylbenzene,       J3  :j3 :  Z:b-tetra- 

bromo-2-hydroxy-    (Fries    and   Mos- 

kopp),  a.,  i,  332. 
a-Acetoxymercuri/B-ethoxy-^-phenyl- 

propionic  acid,  methyl  ester  and  deri- 
vatives   of   (Schrauth,   Schoeller, 

and  Stiu'exsee),  A.,  i,  348. 
a-Acetoxyniercuri-/3-methoxy-3  phenyl- 

propionio  acid,   its  metliyl  ester  and 

halogen      and      veronal      derivatives 

(Schrauth,  Schoellrk,  and  Strukn- 

sek),  a.,  i,  347. 
8-Acetoxy-4-niethoxy-(a|-bensoylimino- 

einnamie  anhydride  (.MAnuNER),  A., 

i,  11.'.. 
/3-Acetoxy  a-methylbatyrio  aeld,  deriva- 
tives of  (Blaise  and  Heruam),  A.,  i, 

534. 
4-Acetoxy-l-methylcyc;ohex7l       methyl 

ketone,  oxime   of  (Wallace),  A.,  i, 

569. 

85 
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l-Acetoxy-5-methyl-2-methylenecoum 
aran,     l:4:6-<ribroino-     (Fries     and 
VoLK),  A.,  i,  333. 
/3-Acetoxy-o-methylpropyl  ethyl  ketone 

(Blaise  and  Herman),  A.,  i,  534. 
9-Acetoxyphenanthrene   (Schmidt  and 

Spoun),  a.,  i,  553. 
lO-Acetozyphenanthrene,  3:9-«??!bromo-, 
and  3:9-rfmitro-  (Schmidt  and  Spoun), 
A.,  i,  553. 
3-Acetoxy-9-phenylfluorone  (Pope    and 

Howard),  T.,  1027. 
9-j9-Acetoxyphenylfluorene  (Bistrzycki 

and  V.  Weber),  A.,  i,  743. 
a-Acetoxyphenylthiolacetic  acid,   ethyl 

ester  (Pummerer),  A.,  i,  468. 
Acetyl.     See  also  Aceto-,  and  under  the 

parent  Substance. 
Acetyl  halides,  action  of,  on  unsaturated 
hydrocarbons,    in     the    presence     of 
aluminium  halides  (Krapiwin),  A.,  i, 
349. 
Acetyl  chloride,  chloro-,  preparation  of 
(Consortium  fur  Electrochemische 
Industrie),  A.,  i,  650. 
Acetylacetonecarbamide.       See    4:6-Di- 

methyl-2-pyrimidoiie. 
Acetylacetonephenylmethylhydrazone 

(v.  Bratjn),  a.,  i,  524. 
7-Acetylalaniiie,   behaviour  of,  towards 
dehydratingagents(ZiNCKE),  A. ,  i,557. 
Acetyl-rf-alanyl-Z-leucyl-rf!-isoleucine 
chloro-  (Abderhalden  and  Hirsch), 
A.,  i,  720, 
Acetylallylamine,  chloro-  (Harries  and 

Petersen),  A.,  i,  228. 
Acetylamine.    See  under  the  parent  Sub- 
stance. 
p-Acetylanisole  semicarbazone  (Scholtz 

and  Meyer),  A.,  i,  562 
Acetylanthranil,  4-  and  5-acetylamino- 
(Bogert,  Amend,  and  Chambers), 
A.,  i,  894. 
3:5-dibromo-  (Wheelee  and  Gates), 
A.,  i,  481. 
Acetylanthranilic     acid,      lactone     of 
(MoHR  and  Kohler),  A.,  i,  116. 
3:6-dibromo-,  and  its  silver  salt  and 
ethyl  ester  (Wheeler  and  Oate.s), 
A.,  i,  481. 
Acetylanthranoylanthranilic  acid.     See 
Benzoylanthranilic  acid,  acetylamino-. 
Acetyl-Z-aspartic  acid,  chloro-  (Fischer 

and  Fiedler),  A.,  i,  656. 
Acetylaspartyldig^lycine,     chloro-,    and 
its  ethyl  ester  (Fischer  and  Fiedler), 
A.,  i,  657. 
Acetylbenzanilide,     hydroxy-     (Mumm 

and  Hesse),  A.,  i,  311. 
Acetylbenzidine,  2:2'-  and  8:3'-rfichloro- 
(CAiNandMAY),  T.,  723. 
2  -nitro-  (Cain  and  May),  T.,  725. 


Acetylbenz-2>-nitroanilide    (Mumm    and 

Hesse),  A.,i,  311. 
1 -Acetyl- ?-bromoacetyl-6-methyltetra- 

hydroquinoline    (Kunckell),    A.,   i, 

636. 
l-Acetyl-?-bromoacetyl-8-methyltetra- 

hydroquinoline    (Kunckell),    A.,    i, 

636. 
l-Acetyl-6-bronioacetyltetrahydro- 

quinoline  (Kunckell),  A.,  i,  636. 
5-Acetyla/Zocaffuric  acid  (Biltz),  A.,  i, 

623. 
d-a- Acetylcamphor-?rt  hydroxyanil 

(BoRSCHE,  Schmidt,    Tiedtke,    and 

Rottsieper),  a.,  i,    882. 
Acetylcarbamic   acid,    ally!    ester    and 

halogen-substituted    propyl    and    iso- 

propyl  esters  (Johnson  and  Guest), 

A.,  i,  886. 
l-Acetyl-?-chloroacetyl-6-methyltetra- 

hydroquinoline    (Kunckell),    A.,   i, 

636. 
l-Acetyl-1-chloroacetyl-8-methyltetra- 

hydroquinoline    (Kunckell),    A.,  i, 

636. 
1  -Acetyl-  6  •  chloroacety  Itetrahydroquino  - 

line  (Kunckell),  A.,  i,  636. 
l-Acetyl-?-cMorobromoacetyl-6-methyl- 

tetrahydroquinoline  (Kunckell),  A., 

636. 
1  -Acetyl-  6-  chlorobromoacetyltetrahy  ■ 

droquinoline  (Kunckell),  A.,  i,  636. 
Acetyl -/J-cresol,  3-chloro-,  anisoyl  deriva- 
tive of  (Auwers),  A.,  i,  630. 
Acetyldianisidine  (Cain  and  May),  T., 

723. 
2-Acetyl-5:6-dimethoxyphenoxyacetic 

acid  (v.   Graffenried  and  v.  Kos- 

tanecki),  a.,  i,  631. 
4-Acetyl-l:l-cJimetliyl-3-cyc?ohexanone, 

and  its  semicarbazone  (Leser),  A.,  i, 

48. 
Acetylene,   critical  constants  of  (Car- 
doso and  Baume),  a.,  i,  605. 

adsorption    of,    by    palladium  (Paal 
and  Hohenegger),  A.,  i,  806,  807. 

lamp  (Teclu),  a.,  ii,  705. 

chloro-  and  bromo-.mercury  derivatives 
of(HoFMANN  and  Kirmreuthkr), 
a.,  i,  16. 
Acetylenediureine,      action      of    hypo- 

clilorous  acid   and  its  sodium  salt  on 

(Biltz  and  Behrens),  A.,  i,  589. 
Acetylenio    compounds,    hydrogenation 

of  (Lespieau),  a.,  i,  535. 
4'-Acetyl-3-etlioxybenzidine  (Cain  and 

May),  T.,  725. 
2-Acetyl-4-ethoxyphenoxyacetic      acid 

(v.     Graffenried      and      v.     Kos- 

tanecki),  a.,  i,  631. 
a-Acetylglntaconic    acid,     ethyl    ester 

(Simonsen),  T.,  1914. 
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Acetylglyeinamide,     chloio-    (Beroell 
ami  V.   WuLFiKG),   A.,   i,  304. 

iodo-  (CuRTius  and   Callan),  A.,   i, 
789. 
Acetylglycineanilide,       bromo-,       and 

chloro-  (CuRTius  and  Callax),  A.,  i, 

789. 
Acetylglyeineazoimide,  bromo-.  chloro-, 

and  iodo-  (CuRTirs  and  Caxlan),  A., 

i,  789. 
Acetylglycinebenzylidenehydrazide, 

bromo-,     and     iodo-     (CuRTirs    and 

Call  AX),  A.,    i,  789. 
Acetylglycinebenzylidenehydrazide, 

hydroxy-  {CuRTirs  and  Welde),  A., 

i,  787.  ' 
Acetylglycine-ethylhydrazide,         iodo- 

(CuRTirs  and  Callax),  A.,  i,  789. 
Acetylglycinehydrazide,  bromo-,  hydro- 
bromide   (CuRTius    and    Callan), 
A.,  i,  789. 

chloro-,  hydrochloride  and  benzylidene 
derivative  of  (Cubtius  and  Welde), 
A.,  i,  787. 
Acetylglycylglycinehydrazide,       hydr- 
oxy-, and  its  benzylidene   and   acetyl 

derivatives   (CuRTiu.s   and    Callan), 

A.,  i,  788. 
Acetylglycyl-Ieacinamide,  chloro-  (Ber- 

gell  and  v.  Wulfisg),  A.,i,  365. 
Acetykycfohexan-2-one,  and  its  deriva- 
tives (BoR.><CHE,  Schmidt,   Tiedtke, 

and  Rottsieper),  A.,i,  881. 
Acetylhydrazobenzene,    nitroso-,  reduc- 
tion of  (Nomblot),  a.,  i,  206. 
Acetyl -^v-hydroxyphenylethylmethyl- 

amine  (Walpule),  T.  ,  943. 
Acetylketen.     See  ci/c/oButan-1 :3-dione. 
Acetylleacinamide,    chloro-    (Bergell 

and   V.   Wui.fixg),  A.,  i,   365. 
Acetyl-Meacine,  chloro-  (Abderhalden 

and  Weber),  A.,  i,  719. 
Acetyl-^l-wleucine,  chloro-  (Abderhal- 

iiKN  and  ScuiLEu),  A.,  i,  305. 
Acetyl-Meucyl-glycyl-Meucine,  chloro- 

(Abderhalden  and   Weber),  A.,   i, 

719. 
Acetylmatairesinol  (Easterfield    and 

Bek).  T.,   1030  ;  P.,  7. 
2-AcetyI-4  methoxypheaozyacetio    acid 

and  its  ethyl  ester  (v.   CJrafkesried 

and  v.  KosTANECKi),   A.,  i,  630. 
Acetyl-/Mnethoxyphenyletliylmethyl 

amine  (Wali'oi.e),  T.,  943. 
7-Acetyl-;3  methylbutyric  acid,  semicarb- 

azone  of  (Aiwers  and  Peter.s),  A., 

i,  8-26. 
l-Acetyl-4-methyIcoamaroae,       2-hydr- 

OXV-,    and  its   derivatives  (Afwkbs), 

A.'  i,  630. 
1-AcetyI-l-methylcyc/ohexane         (Tar- 

BorRiBCH),  A.,  i,  658. 


2-Acetyl-l-methyI-Ai-cyc^opentene, 

semicarbazone  (Blaise and  Koehler), 

A.,  i,  561. 
Acetylmethylprunol        (Power        and 

Moore),  T.,  1106. 
Acetyl-6  methyltetrahydroquinoline, 

chloro-,   and  its  hydrochloride  (Krxc- 

kell).  a.,  i,  636. 
l-Acetyl-6-niethyltetrahydroquinoline- 

carboxylic    acid  (Kunckell),   A.,    i, 

636. 
l-Acetyl-8-metliyltetrahydroqiiinoline- 

carboxylic   acid   (Kukckell),   A.,   i, 

636. 
2-Acetyl-l-naphtliol.     See  1 -Hydroxy-/3- 

naphthyl  methyl  ketone. 
2-Acetylnaphtliylene-l-dia20-2-iiiiide,  4- 

bromo-  (Morgan   and  Godden"),   T., 

1713. 
Acetyl -i^-nitrophenylethylmetliylanune 

(Johnson  and  Guest),  A.,  i,  471. 
p-Acetylphenyldihydroisoindole  and   its 

derivatives  (Scholtz  and  Wolfrum), 

A.,  i,  771. 
Acetylphenylethylmethylamine   (John- 
son and  Guest),  A.,  i,  471. 
2-Acetyl-l-phenyl-3-faryl-5-iso-pyrazol- 

one  (ToRREYand  Zanetti),  A.,  i,  S93. 
2-Acetyl-3-plienyl-5-styrylc-7/c/ohexan-5- 

ol-l-one  (Borscue),  A.,  i,  683. 
2-Acetyl  3  phenyl-5-Btyryl-A'-cyc7o-lxex- 

enone  (Bohsche),  A.,  i,  683. 
Acetylpropionylbis-8emicarbazone(RuPE 

and  Kessler),  A.,  i,  94. 
Acetylprunol  (Power  and  Moore),  T., 

1105. 
Acetylsalicylosalicylic  acid.     See   2-o'- 

Acetoxybenzoyloxy benzoic  acid. 
Acetylserine,     chloro-     (Fischer     and 

Roesner),  a.,    i,    657. 
Acetyltannin,  action   of   alcoholic    am- 
monia on  (Nierenstein),  A.,  i,  487. 
Acetyltetrahydroquinoline  platinichlor- 
ide,  and    6-bromo-8-nitro-,  and    its 
stannous  chloride  derivative  (Kunc- 
kell), A.,  i,  430. 

6-chloro-,  and  its  nitrosamine  (Kunc- 
kell), A.,  i,  636. 
l-Acetyltetrahydroquinoline-6-carb- 

oxylic  acid  (Kunckei.i.),  A.,  i,  636. 
o-Acetyltetronic     acid,     derivatives    of 

(Bknary),  a.,  i,  434. 
Acetylthiobensamide    (Matsui),   A.,   i, 

667. 
o-Acetylthiolbenzoic   acid  (Hinsbero), 

a.,  i,  260. 
2-Acetyl-6-thiol-4  ketopenthiophen- 

tliiophen-6-carboxylic     acid,    3-hydr- 

oxy-,      ethyl     ester    (Apitz.sch     and 

Kei.bkr),  a.,  i,   410. 
Acetylthio-j^-toloamide  (MAT.'iUi),  A.,  i, 

667. 
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2- Acetyl  -1:1:8-  trimethylc  yc^hexan-  3  -ol, 

(Leser),  a.,  i,  48. 
Acetyl  isovaiiillic      acid,       2:6-dmitro- 
(Wegscheider  and  Klemenc),  A.,  i, 
671. 
Acid,  free,  of  oils  and  fats,  estimation  of 
(Makx),  a.,  ii,  360  ;  (Mayer),  A., 
ii,  361. 
C4Hg02N3S,   from  3-amino-2-imino-4- 
ketotetrahydrothiophen  and  nitrous 
acid,   and  its  lead  salt   (Benary), 
A.,  i,  580. 
C6H10O7,  from  the  oxidation  of  dextr- 
ose, and  its  barium  salt  (Neuberg), 
A.,  i,  711. 
CgHjgOj,  and  its  ethyl  ester,  from  poly- 
meride    of   crotonaldehyde   (Del6- 
pine),  a.,  i,  219. 
C8H7O6N,  from  the  oxidation  of  gali- 
pine  (Thoger  and  Miiller),  A.,  i, 
415. 
C8Hi304Br,    derivative  of  crotonalde- 
hyde polymeride   (Del^pine),    A., 
i,  219. 
C8H14O4,    from  2-acetyl-l:l-dimethyl- 
3-ci/c/ohexanone     (Leser),     A.,     i, 
48. 
C9H14O4,  from  the  sodio-derivative  of  di- 
methyl o-thujadicarboxylate,  and  its 
silver  salt  (Thomson),  T.,  1516  ;  P., 
178. 
C10H15O2,  from  Manila  copal  (Rich- 
mond), A.,  i,  691. 
C10H15O2,   and   its    amide  and  esters, 
from    the     sodium     derivative     of 
butyroin  and  of  isobutyroin  (Bou- 
VEATJLT  and  Locquin),  A.,  i,  93. 
CioHig04,  from  the  terpene  from  ^pino- 
campheol       (Gildemeister       and 
Kohler),  a.,  i,  181. 
CioHjflOj,  from  the  action  of  light  on 
camphor  (Ciamician  and  Silber), 
A.,  i,  496. 
Ci3Hi20g,    and   its   silver   salt,    from 
a-picrotinic  acid  (Angelico),  A.,  i, 
404. 
Cj3H]207,    and    its  silver    salt,   from 
a-picrotinic  acid  (Angelico),  A.,  i, 
405. 
CisHigOjN,       from       dimethylketen- 
pyridine     (Staudinger,    Klevek, 
and  Kober),  A.,  i,  687. 
Cj4Hjg08,  from  the  action  of  water  on 
C14H14O5  (Feist  and  Reuter),  A., 
i,  10. 
CuHaoOj,  two  isomerides,  from  caryo- 
phyllene  glycol  (Haarmann),  A.,  i, 
496. 
CjBHjgOg,      from      o-picrotinic      acid 


(Angelico),  A.,  i,  404. 
C]jH2804,      and      its      silver 
(Angelico),  A.,  i,  404. 


salt 


Acid,  C16HJ4O4,  from  ethyl  benzylidene- 
dioxyphenylpropionate         (DiECK- 
mann),  a.,  i,  885. 
C16HJ2O3N2,      from      indirubin      and 
sodium  hydroxide,  and  its  sodium 
salt  (Friedlander  and  Schwenk), 
A.,  i,  592. 
C16H23O3N,  from  2:4-diketo-6-phenyl- 
l:3:3:5:5-pentamethylpiperiQine, 
and  its  methyl  ester  (Staudinger, 
Klever,  and  Kober),  A.,  i,  588. 
C17H21O3N,       from       dimethylketen- 
quinoline    (Staudinger,    Klever, 
and  Kober),  A.,  i,  587. 
C17H21O3N,     from     dimethylketenwo- 
quinoline    (Staudinger,    Klever, 
and  Kober),  A.,  i,  587. 
C17H23O2N2P,   from   Michler's   ketone 
and  hypophosphorous  acid  (Fosse), 
A.,  i,  292. 
CigHigO^N,   from   oxidation   of   cory- 
cavinemethine  (Gaebel),  A.,  i,  602. 
C20H26O12,  from    ethyl-2:4-dicarboxy- 
rfzc2/c/o-0:l:l-butane-l:3-dimalonate, 
and  its  sodium  derivative  (Guthzeit 
and  Hartmann),  A.,  i,  389. 
^20^2103^2,    from    new    alkaloid    of 
Pseudocinchona    africana,    and    its 
silver  salt  (Fourneau),  A.,  i,  501. 
C21H23O3N,       from       dimethylketen- 
yS-naphthaquinoline    (Staudinger, 
Klever,  and  Kober),  A.,  i,  587. 
C22H34O4,  from  Manila  copal   (Rich- 
mond), A.,  i,  691. 
^24^3401^,  and  its  copper  and  barium 
salts  and  sodium  derivative  (Guth- 
zeit and  Hartmann),  A.,  i,  387. 
C26H152O3,  from  pumpkin  seed,  and  its 
ethyl  ester  (Power  and  Salway), 
A.,ii,  339. 
CS2H50O4,   from  Manila  copal  (Rich- 
mond), A.,  i,  691. 
C45H7oOg,  from  leaves  of  Betula  alba 
(Crasser  and  Purkert),    A.,  ii, 
440. 
C41H70O7,  from  leaves  of  Betula  alba, 
and   its   potassium   salt    (Grasser 
and  Purkert),  A.,  ii,  440. 
Acids,  preparation  of,  from  phenyl  alkyl 
ketones  (Willgerodt  and  Ham- 
brecht),  a.,  i,  117. 
by  the  action  of  ammonium  sulphide 
on     aliphatic     aromatic    ketones 
(Willgerodt  and  Scholtz),  A., 
i,  392. 
the  capillary  rise  of  (Skraup,  Erause, 

and  V.  Bikhler),  A.,  ii,  934. 
activity  of,  as  catalysts  (Dawson),  P., 

326. 
hydrolytic  activities  of  (Worley),  P., 
298  ;  (Armstrong  and  Wheeler), 
P.,  299. 
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Acids,  hydrolytic  activities  of,  depression 
of  the,  by  paraffinoid  alcohols  and 
acids  (Armstrong  and  Worley), 
P.,  298. 
chemical    constitution     and    physio- 
logical action  of  (Loeb),  A.,  ii,  147. 
additive   compounds  of  ketones  and 
quinones  with  (Meyer),  A.,  1,  179. 
of  the   stearolic  series,  reduction  of, 
and  isomerism   of  their  hydriodo- 
derivatives  (Arnattd  and   Poster- 
nak),  a.,  i,  356. 
decomposition  of,  by  ultra-violet  light 
(Berthelot  and  Gaudkchok),  A., 
ii,  814. 
externally  compensated,  resolution  of 
(Pope  and  Read),  T.,  987  ;  P.,  118. 
and   bases,   the  relation  between  the 
strength  of,   and   the  quantitative 
distribution  of  affinity  in  the  mole- 
cule (FLiJKSCHEI.M),  T.,  84, 
physiological      degradation      of,      in 

animals  (Ksoop),  A.,  ii,  880. 
acetylenic,  action  of  hydrazoic  acid  on 
(Oliveri-Mandala  and  Coppola), 
A.,  i,  594. 
aromatic,    catalysis   of  (Senderens), 

A.,  i,  318. 
monobasic  aliphatic,  action  of  esters 
of,   on   the    sodium    derivative    of 
phenylacetonitrile   (Bodroux),    A., 
i,  623. 
polybasic,    a   reaction   of   (Piccard), 

A.,  i,  67. 
fatty,   preparation   of  anhydrides  of, 
from  their  salts  (Golpschmidt), 
A.,  i,  650. 
oxidation  of  phenyl  derivatives  of, 
in  the  animal  organism  (Dakin), 
A.,  ii,  795. 
in  c<>d-liver  oil  (Heiduschka  and 

Rhkinberokr),  a.,  i,  297. 
degradation    of,    in    the    organism 

(Blum),  A.,  ii,  520. 
metabolism      of,      in      the      liver 
(Mottram),  a.,  ii,  525. 
fatty,  apparatus  for  the  distillation  of 
(Brown  and  Thomas),  P.,  149. 
separation  of  (Fachini  and  Dorta), 

A.,  i,  707. 
estimation  of,  in  forces  (FoLix  and 

Wextworth),  a.,  ii,  757. 
estimation  of,  in  fats  (Bruno),  A., 

ii,  757. 
in.soluble,  of  butter,    refraction   of 
(Di'MiTREscouand  Popescu),  A., 
ii,  556. 
fatty    bromo-substituted,    interaction 
of  esters   of,    with    silver   nitrate 
(Senter),  p.,  344. 
phpuylated,   synthesis  of  (Maxjth- 
ser),  a.,  i,  115. 


Aeids,   fatty   unsaturated,  conductivity 
measurements  with   (Fighter  and 
Probst),  A.,  i,  217. 
saturated   fatty,  general  reaction   for 
conversion  of,  into  ketones  (Dakin), 
A.,  i,  557. 
monobasic   saturated  fatty,  solidifica- 
tion   of    binary  mixtures   of,    and 
water  (Ballo),  A.,  i,  355. 
higher  fatty,   carbohydrate   esters   of 

(Bloor),  a.,  i,  538. 
heterohvdroxylic,  synthesis  of  (BiJLOW 

and  Haas),  A.,  i,  595. 
inorganic  complex  (Miolati),  A.,  ii, 

300. 
isomerisable  unsaturated,    and    their 
salts,      molecular      refraction      of 
(Haxtzsch  and  Meisesburg),  A., 
ii,  169. 
organic,    effect    of    temperature    and 
dilution  on,  in  aqueous   solution 
(White  and  Jones),  A.,  ii,  13. 
velocity  of  electrolytic  oxidation  of 
(Ageno     and    DoNixi),     A.,    i, 
357. 
conductivity    and    dissociation    of 
(White  and  Jones),  A.,  ii,  821. 
behaviour  of  salts  of,    on  melting 

(Vorlander),  a.,  ii,  1046. 
interchange  of  alkyl  groups  in  esters 

of  (Pfaxnl),  A.,  i,  480. 
and  bases,  solubility  of,  in  solutions 
of  their  salts  (Sidgwick),  P.,  60. 
pharmacopoeial,     and     their    salts, 
solubilities  of  (Seidell),   A.,   i, 
808. 
unsaturated,   action   of    ammonia   on 
(Stadnikoff),  a.,  i,  825. 
dibtisic,  growth  of  moulds  in  solu- 
tions of  (Dox),  a.,  ii,  994. 
hydroaromatic  unsaturated  (Auwers 

and  Peter-s),  A.,  i,  841. 
systematic  detection  of(MiLOBEND8Kl)< 

A.,  ii,  154. 
volatile,     estimation     of,     in     wines 
(Rokttgen),  a.,  ii,  661. 
in  fermentation  products  of  bacteria, 
determination  of  (Selibkr),    A., 
ii,  642. 
fatty,  estimation  of  (Welde),  A.,  ii, 
1118. 
See  also  Amino-acids,  Carboxylic-acids, 
Hydroxy-acids,  Ketonic  acids. 
Acid  anhydrides.    See  Anhydrides. 
Acid  chlorides,  action  of  heat  on  higher 
fatty  (Bistrzyoki  and  Landtwino), 
A.,  i.  87. 
Acid   hydrasides,   aromatic,    action    of 
alk-ilis  on  (CURTirs,  Melsbach,  and 
Rissom),  a.,  i,  .'>08. 
Aconitins,  action  of,  on  the  mammalian 
heart  (Oushxt),  A.,  ii,  224. 
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Acraldehyde,    formation    of,   in    bitter 

wines  (Voisenet),  A.,  ii,  738,  909. 

preparation  of  (Senderens),  A.,  i,  651. 

Acridine       ^erchlorate        (Hofmann, 

Metzler,  and  Hobold),    A.,  i,  370. 

Acridonium  salts,  structure  of  (Hewitt 

and  Thole),  P.,  225. 
Actinium   in    the    atmosphere    (KuRz), 
A.,  ii,  476. 
ionisation  of  gases,   by  the  )3-rays  of 

(Kleeman),  a.,  ii,  474. 
constituents  of  the  induced  activity  of 

(Blanquies),  a.,  ii,  768. 
emanation,   o-particles  expelled  from 
the  (Geiger  and  Marsden),  A.,  ii, 
92. 
Acylaminophenylsulphonamic        acids, 
preparation   of  (Weil   and   Weisse), 
A.,  i,  469. 
Acylazoaryl    compounds,   isomerism   of 

(PoNZio),  A.,  i,  192. 
Acyloins.     See  Hydroxy-ketones. 
Adamite  fromThasos,  Turkey  (Rosicky), 

A.,  ii.  309. 

Addison's      disease,       metabolism      in 

(Beuttenmuller     and      Stoltzex- 

berg),  a.,  ii,  982. 

Addition  theory  (Michael),  A.,  i,  285. 

Additivity  and  residual  aflBnity  (Peters), 

A.,  ii,  114. 

Address,  presidential  (Dixon),   T.,  661. 

Adenase,  and  its  relationship   to  hypo- 

xanthine  in   the  organism  (Vogtlix 

and  Jones),   A.,  ii,  631. 

Adenine,  preparation  of,  from  beet  sugar 

residues  (AndrlIk),  A.,  ii,  742. 
Adeniam    Hongkel    poison,    from    the 
French     Soudan    (Perrot    and    Le- 
pbince),  a.,  ii,  151. 
Adipic  acid,   ethyl  hydrogen  ester  and 
derivatives    (Blaise    and    Kcbhler), 
A.,  i,  297. 
Adrenalectomy    and     glycosuria    (Mc- 

Guigan),   A.,  ii,  630. 
Adrenaline    {sujyrarenine,    epinephrine), 
formation  of,  from  tyrosine  (Ewins 
and  Laidlaw),  A.,  i,  411. 
antagonism  between  the  chlorides  of 
the  alkaline  earths  or  of  potassium 
and  (Fraxkl),  A.,  ii,  59. 
influence  of,  on  the  electro-cardiogi'am 

(Straub),  a.,  ii,  434. 
increase  of  susceptibility  to,  produced 
by  cocaine  (Frohlich  and  Loewi), 
A.,ii,  228. 
the  iodine  reaction  of  (Krauss),  A., 

ii,  82. 
inurement  to  (Pollak),  A.,  ii,  881. 
and  allied  bases,  colour  reactions  of 

(Ewins),  A.,  ii,  557. 
colorimetric  estimation  of  (Zantrog- 
NiNi),  A.,  ii,  467. 


Adrenaline   (suprarenine,    ejriyiephrine), 
estimation  of,  in  blood  (Trendelen- 
burg), A.,  ii,  971. 
Adrenaline  diemethyl  ether,  trimethyl 
ether,    and  its   hydrochloride    and 
hydriodide    (Mannich    and    Nett- 
berg),  a.,  i,  412. 
methylene  ether,  and  its  methyl  ether 
(Mannich  and  Jacobsohn),  A.,  i, 
413. 
(^-Adrenaline  {d-suprarenine)   (Water- 
man), A.,  ii,  59. 
isoAdrenaline  dimethyl   ether,   and  its 
hydrochloride  (Mannich  and  Neu- 
berg),  a.,  i,  412. 
methylene  ether,  and  its  hydrochloride 
(Mannich  and  Jacobsohn),  A.,  i, 
413. 
Adrenaline-mydriasis,    observations    of 

(Zak),   a.,  ii,  529. 
Adrenaline    series,     syntheses    in     the 
(Tutin),  T.,    2495;  P.,   244;  (Man- 
nich), A.,  i,  411. 
Adsorption,  nature  of  (Moore  and  Big- 
land),  A.,  ii,  318. 
anomalous  (Biltz  and  Steiner),  A., 

ii,  830. 
influence     of    chemical    affinity     on 

(Vignon),  a.,  ii,  1040. 
by  clay  (Rohland),  A.,  ii,  104. 
influence  of  the  reaction  of  the  medium 
on  (Michaelis  and  Rona),  A.,  ii, 
591. 
of  dissolved  substances  (Hagglund), 

A.,  ii,  396. 
and    colloidal     precipitation    (Moka- 
wiTz),  A.,  ii,  591  ;  (Freuxdlich), 
A.,  ii,  692. 
Aesculase  (Sigmund),  A.,  ii,  885. 
Aesculus  hippocastanum,    enzymes   from 

(Sigmund),  A.,  ii,  885. 
Affinity,  chemical: — 
Affinity,  quantitative  distribution  of, 
in  the  molecule,  and  the  relation 
between  the  strength  of  acids  and 
bases  (Flurscheim),  T.,  84. 
distribution     of,     in     unsaturated 
organic     compounds    (Borsche)*, 
A.,  i,  680. 
method  of  measuring,  between  sol- 
vent and  solute  (v.  Weimakn),  a., 
ii,  1045. 
chemical  (Bronsted),  A.,  ii,  112. 
influence  of,  on  adsorption  (Vig- 
non), A.,  ii,  1040. 
residual,  and   additivity   (Peters), 
A.,  ii,  114. 
Affinity  relations  of  cupric  oxide  and 
enpric    liydroxide   (Allmand),    T., 
603;  P.,  55. 
Solution  affinity  of  sodium  pho8i>hate 
and  water  (Muller),  A.,  ii,  113. 
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Affixity,  chemical  : — 

Solution  affinity  of  sul[ihuric  acid  and 

water  (Bkoxsted),  A.,  ii,  112. 
OTnamic  isomerism  (British  Asso- 
ciation Reports),  A.,  ii,  672. 
studies    of    (Lowby,    Desch,    and 
SoiTHGATE),    T.,    899;    P.,    68; 
(LowRT    and    Sotjthgate),    T., 
905  ;  P.,  68  ;  (LowRTand  John), 
T.,  2634  ;  P.,  162  ;  (Glover  and 
LowRY),  P.,  162. 
Chemical    d3rnamic8    of    the    decom- 
position  of   pereulphuric  acid   and 
its  salts  in  aqueous  solution  (Green 
and  Masson),  T.,  2083  ;  P.,  231. 
Chemical  equilibrium,  influence  of  the 
medium  on  (BrcARSZKY),  A.,  ii, 
281. 
influence    of   centrifugal    force    on 

(Dcmaxsky),  a.,  ii,  112. 
influence     of     insoluble     salts     in 

(Pissarjewsky),  a.,  ii,  595. 
between  serum  proteins  and   acids 
and    alkalis    (Moore    and    Big- 
land),  A.,  ii,  318. 
in  the  reaction  between  alcohol  and 
sulphuric  acid    (Kremann),   A., 
ii,  700. 
KHg«  +  Na-  ^-  K-  +  NaHg„  + 

(7«-n)Hg.  (Smits),  a.,  ii,  401. 
of  potassium   chloride  and  sodium 

nitrate  (Uyeda),  A.,  ii,  836. 
Ag  +  Ag- j:* Ag"2  (Jellinek),    A., 

ii,  279. 
in  the  system,  lead,  cadmium  and 

mercury  (Janecke),  A.,  ii,  699. 
in     the    system,    lead     carbonate, 
potassium  cliromate,  lead  chrom- 
ate,      and     potassium    carbonate 
(GoLBLrM  and  Stoffella),  A., 
ii,  698. 
of   carbon    monoxide   with    carbon 
dioxide    and    oxygen,     effect    of 
temperature  on  the  (Rhead  aud 
Wheeler),  T.,  2178;  P.,  220. 
Kinetics,  chemical  (Sackur),  A.,  ii, 
113. 
of   toxic   action   of   dissolved  sub- 
stances   (Pavi.,     Bik.stf.in,    and 
Recss),  a.,  ii,  1098,  1099. 
of   the    formation    of   ethyl    ether 

(Kremann),  A.,  ii,  945. 
of   the   reaction    between    bromine 
and  formic  acid  in  aqueous  solu- 
tion (BognAr),  a.,  ii,  282. 
of  the  decomposition  of  quaternary 
ammonium    salts    in    chloroform 
solution  (Wedekind  and  Pa.sch- 
ke),  a.,  ii,  597. 
of  the  reaction  between  silver  salts 
and    aliphatic    iodidea  (Donnan 
and  Potts),  T.,  1882;  P.,  212. 


Affinity,  chemical  : — 

Kinetics,  of  the  killins;  of  bacteria  in 
oxygen     (Paul,      Birstein,     and 
P.Erss),  A.,  ii,  642. 
Reactivity  and  chemical  constitution 
of  halogen  compounds,  the  relation 
between   (Clarke),    T.,    416  ;    P., 
26. 
Chemical  action  and  ionisation  (Re- 
boul),  a.,  ii,  822. 
in    mixtures    of    water   \vith    non- 
electrolytes,      free       energy      of 
(PIS.SAR-JEWSKY  and   Zembisky), 
A.,  ii,  595. 
in  mixtures  of  glycerol  and  alcohols, 
free  energy  of  (Pissarjewsky  and 
'     Trachoniotowsky),       a.,       ii, 

402. 
apparent,  at  a  distance  (Liesegang), 
A.,  ii,  703. 
Chemical  reactions,  organic,  applica- 
tion of  physico-chemical  methods 
to  determine   the  mechanism  of 
(Michael),  A.,  i,  341. 
Equilibrium  constant,  influence  of  the 
solvent  on  the  (Pissarjewsky  and 
Belexow.sk y),  a.,  ii,  595, 
Catalysis  (Boeseken),  A.,  i,  152. 
by  acids  (Dawson),  P.,  326. 
stereochemistry  of  (Fajans),  A.,  ii, 

599. 
in  heterogeneous  systems  (Denham), 

A.,  ii,  598. 
of  aromatic  acids  (Sexderens),  A., 
i,  318. 
Catalytic  action  of  weak  acids  in  ester 
formation  (GoLDscHMiDTand  Udby), 
A.,  ii,  283. 
Catalytic   hydrog^enation  of  unsatur- 
ated  organic   rouijwunds   (ForR- 
niek),  a.,  i,  92. 
of    aromatic    and    quinoline    bases 
(Dauzen.s),  a.,  i,  63. 
Catalytic  phenomena,  theory  of  (Zav- 

rieff),  a.,  ii,  284. 
Catalytic   reactions  in   tlte   wet  way 
(Sexderens),  A.,  i,  649. 
by     means     of      metallic      oxides 
(Mailhe),  a.,  i,  807. 
Catalytic  reduction  of  the  nitro-group 
by  hydrogen  sulphide  (Goldschmidt 
pnd  Lar.sex),  a.,  ii,  282. 
Dissociation,    relation   between    land 
spectra  and  (Koexigsbeuger  aud 
KCtferer),  a.,  ii,  670. 
and  density  of  aqueous   salt   solu- 
tions,   relation    between    (Tere- 
.^iCHix),  A.,  ii,  190. 
Dissociation  equilibria,  heterogeneous, 
is  raercurous  chloride  an  exception 
to  the  theory  of?  (Smith),  A.,  ii, 
272. 
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Affinity,  chemical  : — 
Dissociating  binary  compound,  heat 
and  volume  changes  when  the  com- 
ponents of,  are  transferred  separately 
into  the  gas  space  (Ruer),  A.,  ii, 
266. 
Energy  theory  of  isomerism  (Quar- 
TAROLi),  A.,  ii,  491. 
of  the  elements,   and   the  part  re- 
maining in  combinations  (Quar- 
TAROLi),  A.,  ii,  491. 
Enzyme  action,  kinetics  of  (Hedin), 
A.,  i,  290. 
deviation  of,  from  the  unimolecular 

law  (Pierce),  A.,  i,  907. 

reversibility  of   (Kohl  ;  Taylor), 

A.,  i,  82. 

Hydrolysis  and   reaction   velocity  in 

mixtures    of    alcohol    and   water 

(EuLERandAFUcGLAs),  A.,  ii,25. 

of  salts  of  amphoteric  electrolytes 

(Beveridge),  a.,  ii,  25. 
of     esters     of    halogen-substituted 
acids  (Drushel  and  Hill),   A., 
ii,  702. 
Velocity  of  addition  of   bromine  to 
unsaturated       compounds       (Sud- 
BOKOUGH  and  Thomas),  T.,  715. 
Velocity  of  crystallisation,   diminu- 
tion of,  by  addition  of  foreign  sub- 
stances (Freundlioh),  a.,  ii,  1045. 
Velocity     of     dissolution     of     salts 

(Wagner),  A.,  ii,  275. 
Velocity  of  hydration  of  acid  anhydr- 
ides   (RivETT     and    Sidgwick), 
T.,  1677  ;  P.,  200. 
of   acetic  anhydride   (Rivett    and 
Sidgwick),  T.,  732;  P.,  66. 
Velocity  of  hydrolysis  of  neutral  salts 

(Sexter),  A.,  ii,  276. 
Velocity  of  chemical  reaction,  tem- 
perature-coefficient of  (Trautz),  a., 
li,  24,  114,  1051. 
Velocity  of  reaction,  influence  of  the 
medium  on  the  (Bugarszky),  A., 
ii,   281  ;  (Schiloff  and  Pudof- 
KiN),  A.,  ii,  402. 
in  a  heterogeneous  system  (Espil), 

A.,  ii,  402. 
calculation  of,  from  current  poten- 
tial curves  (Eucken),  A.,  ii,  279. 
measurement  of,    by  means  of  vis- 
cosity (Dunstan),  p.,  226. 
and    admixture,    new    method     of 
measurement  of  (Benedicks),  A., 
ii,  280. 
and     hydrolysis     in     mixtures     of 
alcohol    and   water    (EuLER  and 
AF  Ugglas),  a.,  ii,  25. 
of  metals  and    dissolved   halogens 
(van  Name  and  Edgar),  A.,  ii, 
280. 


Affinity,  chemical  : — 
Velocity  of  reaction  of  ketones  with 
iodine  (Dawson  and  Wheatley), 
T.,  2048  ;  P.,  233. 
Velocity  of  electrolytic  oxidation,  of 
organic  acids  (Ageno  and  Donini), 
A.,  i,  357. 
Velocity  of  transformation  of  oxonium 
bases,   colour    bases    and    cyanides 
into  carbinol  bases  and  leucocyanides 
(MiJLLER),  A.,  i,  869. 
Rate  of  extraction  of  plant  nutrients 
from  the  phosphates  of  calcium  and 
from  loam  soil  (Bell),  A.,  ii,  745. 
Periodic  reactions,  theory  of  (Lotka), 
A.,  ii,  401. 
Agar-agar,  crystallisation  of  (v.   Wei- 
makn),  a.,  ii,  1046. 
assimilation     of    nitrogen     with,    as 
source  of  energy  (Pringsheim  and 
Pringsheim),  a.,  ii,  230. 
Agglutinins,    influence   of   temperature 
on  the  decomposition  of  (Madsen  and 
Streng),  a.,  ii,  319. 
Agmatine  (Kossel),  A.,  i,  500,  655. 
Air.     See  Atmospheric  air. 
Ajuga  Iva  (Ponti),  A.,  ii,  63. 
Alanyl-Ieucinamide  hydrobromide  (Ber- 

GELL  and  V.  Wulfing),  A.,  i,  865. 
fi-AlanylMeucyW-isoleucine,    and    its 
copper      salt      (Abderhalden      and 
Hirsch),  a.,  i,  720. 
i'-Alanylserine  and  its  anhydride  (Fib- 

cher  and  Koesner),  A.,  i,  658. 
Albumin    from  the  blood-serum  of  the 
horse  (Maximowitsch),  A.,  i,  343. 
action  of  organic  bases  and  amphoteric 
electrolytes   on   (Handovsky),   A., 
i,  646. 
denatured,  coagulation  of  (Miohaelis 

and  Rona),  A.,  i,  646. 
solutions,    the    internal     friction     of 
(Michaelis  and  Mostynski),  A., 
ii,  592  ;  (Pauli  and  Wagner),  A., 
ii,  830  ;  (Michaelis),  A.,  ii,  1040. 
detection  and  estimation  of,  in  urine 
(Oguro),  a.,  ii,  560;  (Aufrecht), 
A.,  ii,  560,  663. 
Alcaptonuria  (Ravold  and  Warrkn), 
A.,  ii,  733. 
^-aniinophenylalanine  in  (Blum),  A., 
ii,  733. 
Alcohol.     See  Ethyl  alcohol. 
Alcohol,  CjH]402,  from    the    action    of 
acetone    on     magnesium    amalgam 
(Richard and  Langlais),  A.,  i,456. 
C9HJQO2,  and    its   semicarbazone  and 
benzoate  (Zincke  and  Zahn),  A., 
i,  317. 
C,(,HjgO,    from  pinene    hydrochloride 
(Chemische  Jabrik  aitf  Aktikn 
VORM.  E.  Scherino),  a.,  i,  399. 
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Alcohol,    CioHigOj,    and  its  monoacetyl 

derivative  (Del^pixe),  A.,  i,  219. 
CJiiHijOg,    from    methyl     o-methoxy- 

toluate     and     magnesium     methyl 

iodide  (Guillaumin^,  A.,  i,  375. 
C1JH18O2,     from    3-methoxymethvl-;j- 

toluic  acid  and  magnesium  methyl 

iodide  (GriLLArMix),  A.,  i,  375. 
C13H26O3,    from   l-methyl-4-/3opropyl- 

3-alIylci/cZohexan-3-ol  (Ryschexko), 

A.,  i,  181. 
CjsHoiO^,  from  rhizome  of  Cimici/uga 

racemosa  (Finnemore),  A.,  ii,  801. 
CagHosOigN,  from  the  aldehydic  ester 

C22H.TiOj.2N  (Lecchs  and  Theodor- 

Escu),  A.,  i,  396. 
Alcohols,     chemical     constitution     and 

physiological  action  of  (Loeb),  A., 

ii,  147. 
specific  inducity  capacity  of  (Beau- 
lard),  A.,  ii,  680. 
decomposition  of,  by  ultra-violet  light 

(Berthblot  and  Gafdechon),  A., 

ii,  814. 
action  of  metallic  oxides  on  (Sabatier 

and  Mailhe),  A.,  i,  294. 
preparation  of  thiols  from,  by  catalysis 

(Sabatieii    and    Mailhe),    A.,    i, 

456. 
mixture  of  glycerol  and  free  energy  of 

chemical  action  in  (Pissarjewsky 

and    Trachoniotowsky),    A.,    ii, 

402. 
aliphatic,  relation  between  the  struc- 
ture of,  and  the  rate  of  esterification 

(Michael),  A.,  ii,  196. 
aminoaryl  (Emde  and  Runke),  A.,  i, 

479. 
aromatic,  action  of  hypophosphorous 

acid  on  (Fos.se),  A.,  i,  292. 
aromatic,    preparation   of,    and    their 

acetates    (Wohl    and    Berthold), 

A.,  i,  619. 
hydroaromatic,  conversion  of,  into  the 

corresponding     phenols    (Brunel), 

A.,  i,  479. 
polyhydric,  phosphoric  acid  esters  of 

(Contardi),  a.,  i,  609. 
primary,  action  of  metallic  oxides  on 

(Sabatirr    and    Mailhe),    A.,    i, 

606. 
secondary,  condensation  of,  with  their 

sodium  derivatives  (Guerbit),  A., 

i,  454. 
secondary,  of  the  fatty  series,  rotations 

of  (Pick  A Ri)  and  Ke.vyox),  P.,  336. 
detection  of  traces  of  (de  STOtCKLlN), 

A.,  ii,  162. 
See  also  Amino-alcohnls. 
Alcoholio  liquids,    estimation   of  butyl 
and  amyl  alcohols  in  (Lasserrr),  A., 
li,  1005. 


Alcoholometry,  reduced  (de  Saporta), 

A.,  ii,  356. 
Alcohol-ozydase  (Battelli  and  Stern), 

A.,  ii,  980. 
Aldazines,    interaction     of    magn&sinm 
alkvl  halides  and  ( BuscH  and  Fleisch- 
mann\  A.,  i,  282. 
Aldebaranium,   arc  spectrum  of  (Eder 

and  Valexta),  A.,  ii,  561. 
Aldehydase  in  animal  tissues  (Battelli 

and  Stern),  A.,  ii,  1085. 
Aldehyde;  CnHijO.),  from  2-raethoxy-l- 
methyl-S-if-allylbenzene  (GuiL- 

lacmik),  a.,  i,  478. 
C12H13ON,  and  its  oxime  and  phenyl- 
hvdrazone(FARBENFABRiKEy  vorm. 
F".  Bayer  &  Co.),  A.,  i,  428. 
C14H15ON   (three)   (Farbenfabrikex 
VORM    F.    Bayer   &    Co.),    A.,   i, 
428. 
Aldehydes,  action  of,   on  hydrocarbons 
imder    the    influence    of    sunlight 
(Paterno  and  Chieffi),  A.,  i,  41. 
decomposition  of,  by  ultra-violet  light 
(Berthelot  and  Gaudechon),  A., 
ii,  «14. 
addition    of    anhydrides     to    (Weg- 

SCHEIDER  and  Sp.\th),  A.,  i,  155. 
condensarion    of,    with   ketones,   and 
formation  of   pyridine    derivatives 
from    the     condensation     products 
(Scholtz  and  Meyer),  A.,  i,  561. 
transformation  of,  Cannizzaro's  accel- 
eration of,   by  enzymes  (Parnas), 
A.,ii,  980. 
carbon   monoxide    from    (Bistrzycki 

and  Fellmann),  A.,  i,  821. 
diacetates  of,    influence  of  orthosub- 
stituents    on     the     formation     of 
(Sf.\TH),  A.,  i,  488. 
aromatic,    condensation     of    arylsul- 
phonated        acetonitriles       with 
(TROOERand  Bremer),  A.,  i,  113. 
condensation  of   tn-aminodimethyl- 
and  diethylaniline  with  (Moore), 
A.,  i,  280. 
racemic.     See  Racemic  aldehydes, 
and     ketones,    Bitto's     reaction     for 
(Reitzenstein  and  Stamm),  A.,  ii, 
358. 
determination  of,  in  distilled  liquors 
(VivENCio   del   Rosario),    a.,   ii, 
760. 
estimation   of,   in  alcohol   (Ronnet), 
A.,  ii,  663. 
Aldehyde-eyanohydrins,   |>reparation   of 
acyl  derivatives  of  (Davis),  T.,  949; 
P..  89. 
Aldehydematase  (Parnas),  A.,  ii,  980. 
Aldehyde  resins,  production  of,  by  the 
<  arhoiiisation    of  wood    (Dcche'min), 
A.,  i,  462. 


ii.  1278 


INDEX   OF   SUBJECTS. 


o-AldehydobenzyM-hydrindone,  2-a)- 
hydroxy-  (Thiele  and  Wanscheidt), 
A.,  i,  831. 

i)-Aldehydoo-cresotic     acid     (Farben- 

FABRIKEN    VORM.    F.    BaYER   &    Co.), 

A.,  i,  321. 
o-Aldehydo-i?  cresotic     acid     (Farben- 

FABRIKEN    VORM.    F.    BaYER   &    Co.), 

A.,  i,  321. 
4-Aldehydophenyl     sulphide,     2-nitro- 
(nitrobenzaldehyde    sulphide)  (Kranz- 
lein),  a.,  i,  390. 
2-o-Aldehydophenyl-3-indone,     and    its 
(iibromide  (Thiele  and  Weitz),  A.,  i, 
855. 
o-Aldehydosalicylic      acid,      ^-chloio- 
(Farbenfabriken  VORM.  F.  Bayer 
&Co.),  A.,  i,  321. 
3-Aldehydotriplienylacetic  acid,  4-hydr- 
oxy-    (BiSTRZYCKi    and    Fellmann), 
A.,  i,  321. 
3-Aldehydotriphenylcarbinol,       4-hydr- 
oxy-   (BiSTEZYCKi   and    Fellmann), 
A.,  i,  321. 
Aldoses  distinguished   from  ketoses  by 
means  of  bromine  water  (VoTot'EK  and 
NSmeSek),  A.,  ii,  463. 
Alexandrite,  colour  of  (Hauser),  A. ,  ii, 

873. 
Algae,  action  of  arsenates  on  the  growth 

of  (Comere),  a.,  ii,  437. 
Aliphatic  compounds,  new  synthesis  of 
aromatic  compounds  from  (Komnenos), 
A.,  i,  362. 
Alkali    bromides,    electrolysis    of,    and 
retardation  of  the  anodic  separation 
'  of    the    halogens    (Foerster    and 

Yamasaki),  a.,  ii,  576. 
halogen  salts,   conversion  of  halogen 

into  (Meschorer),  A.,  ii,  410. 
hydrogen  carbonates  (de  Forcband), 

A.,  ii,  124. 
chlorides,    alloys    of    the    (Schemt- 
scHUSCHNY  and  Rambach),  A.,  ii, 
204. 
formates,   reducing  action  of  (VouR- 

NAsos),  A.,  ii,  549. 
hydroxides,     equilibrium     curves    of 
binary  systems  of  the  (v.  Hevesy), 
A.,  ii,  835. 
metals,  photoelectric  behaviour  of,  in 
polarised  light  (Pohl),  A.,  ii,  90. 
photoelectric    sensitiveness   of   the 
(Pohl  and  Pringsheim),  A.,  ii, 
379,  472. 
absorption    spectra   of   vapours    of 

(BrvAN),  A.,  ii,  370. 
electrical  resistance  of  the  (Hack- 

8PILL),  A.,  ii,  821. 
production    of     negative    electrons 
during  the  reaction  of  gases  on 
(Haber  and  Just),  A.,  ii,  572, 


Alkali,  emission  of  electric  charges  by 

(Dunoyer),  a.,  ii,  253. 

the  colour  films  formed  on  the,  by 

electric   discharges  (Elster   and 

Geitkl),  a.,  ii,  1031. 

mercury    alloys   with   (Smith    and 

Bennett),  A.,  ii,  500, 
coloured     hydrides    of,    and    theii 
photoelectric    sensitiveness    (El- 
ster and  Geitel),  A.,  ii,  379. 
mangani-manganatesof  the  (Auger), 
A.,  ii,  298. 
nitrates,    action  of,  on   the  insoluble 
carbonates  (Oechsner  de  Coninck), 
A.,  ii,  411. 
sulphates,    solubility  of,    in    alkaline 
solutions  (D'Ans  and  Schreiner), 
A.,  ii,  849. 
sulphates  and  calcium  sulphate,  binary 
systems  formed  from  the  (MItller), 
A.,  ii,  776. 
Alkalis,  spectra  of  the  (Hicks),  A.,  ii,  86. 
estimation  of,  in  silicates  (Doring), 

A.,  ii,  348. 
removal  of  ammonium  salts  in  estima- 
tion of  the  (JImbor),  A.,  ii,  1111. 
Alkali  content  of  potable  and  mineral 
waters,   estimation    of   the    (Coman- 
Ducci),  A.,  ii,  1111. 
Alkaline    earth    carbonates,    action    oj 
ammonium    salts    on   (Selvatici), 
A.,  ii,  209, 
iodides  dissolved  in  pyridine,  electro- 
lysis of  (v.  Hevesy),  a.,  ii,  928. 
metals,   mercury  alloys  with  (Smith 
and  Bennett),  A.,  ii,  500. 
estimation  and  separation  of  (DuTon 

and  Mojoiu),  A.,  ii,  343. 
the  use  of  phenol  in  the  estimation  ol 
(LiNl>ETandBRA8ART),A.,ii,  548 
Alkaline  earths,  restoration  of  phosphor 
escence  to  sulphides  of  the  (Gernez) 
A.,  ii,  173. 
Alkaloid,    C25H25O7N,    from    Corydali 
cava,  and  its  hydrobromide  (Gaebel) 
A.,  i,  501. 
Alkaloid,  or  Alkaloids,  from  angostura 
See  Angostura, 
from  cinchona.     See  Cinchona, 
corydalis.     See  also  Corydalis. 
from   curare,    halogen    derivatives   < 
(BcRACZEWSKiand  Zhijewski),  A 
i,  872. 
from  Duboisia  hopwoodii  (RoTHERA 

A.,  ii,  993. 
from  ergot  (Barger  and  Ewins),  1 

284;  P.,  2. 
from     seeds      of      Lunaria     bienn 

(Hairs),  A.,  ii,  234. 
fonnation    and    distribution     of, 
Papaver  somni/crum    (Kerbosci 
A.,  ii,  1101. 


INDEX   OF   SUBJECTS. 


ii.l279 


Alkaloid,  or  Alkaloids,  from  the  bark  of 

Pseudocinchona  africana,  hydrolj'sis 

of  (FouRXEAU\  A.,  i,  501. 
from  the  Pukatea  (AsTOX),  T.,  1381  ; 

P.,  11. 
from  roots  of  Sanguiiiaria  canadensis 

(KozyiEWSKi),  A.,  i,  874 
from  Solanacue,  iu^uence  of  cultivation 

on  (Chevalier),  A.,  ii,  235. 
from  strychnos.     See  Stiychnos. 
constitution  of  (Perki>"  and  Robinsok), 

T.,  305;  P.,  24. 
action  of  chlorine  on  (BrRACZEWSKi 

and  Zbijewski),  A.,  ii,  873. 
migration  of,  in  grafting  (Javillieb), 

A.,  ii,  646. 
and  their  salts,  specific  rotatory  power 

of  (Carb  and  Reykolds),  T.,  1328  ; 

P.,  180. 
aromatic   nitro-derivatives  as  precipi- 

tants  for  (Rosenthaleb  and  Gob- 

xer),  a.,  ii,  557. 
reactions  of,  with  hydrogen  peroxide 

(Shaer),  a.,  ii,  910. 
estimation  of,  by  titration  of  salts  of, 
with  alkalis  (Rinne),  A.,  ii,  362. 

by  the  Volhard  method  (Elvove), 
A.,  ii,  361. 
Alkyl    sodium    carbonates     (Fbanchi- 

moxt),  a.,  i,  4. 
Alkylamines  as  products  in  the  Kjeldahl 

digestion  (Erdmaxx),  A.,  ii,  1018. 
Alkylaminotoloic    acids,    synthesis    of 
(HOUBEX,  SCHOTTMiJLLER,  and 

Fkeuxd),  A.,  i,  34. 
Alkyl  groups,   interchange   of,   in  acid 

esters  (Komxexos),  A.,  i,  361,  541  ; 

(Pfannl),  a.,  i,  480. 
displacement  of,  under  the  influence 

of    aluminium    chloride    (Dcval), 

A.,  i,  684. 
Alkylene  group,  relative  addition  in  the 

(BKrxEr.  and  Pbobeck),  A.,  i,  805. 
Alkylnitroaminei  (Franchimont),  A., 

i,  616. 
iS^-Alkylphenazothioniam,  derivatives  of 
(Harxett    and    Smiles),    T.,    980 ; 
P.,  92. 
lAlkylpyrrolidines,  new  preparation  of 

(Loffler),  a.,  i,  632. 
Allantoin,  the  occurrence  and  im{>ortance 

of,  in  human  urine  (Schittexhelm 

and  Wiexer),  A.,  ii,  52. 
presence  of,   in  the  seeds  of  Datura 

Mdel  (DE  Plato),  A.,  ii,  742. 
methylation      and      constitution     of 

(Biltz),  a.,  i,  594. 
optical     activity    of    (Mexdel    and 

Dakix),  a.,  i,  286. 
influence  of,   on   the  nitrogen  meta- 
bolism  of  rabbits   (Schittkxhelm 

and  Skisser),  .\.,  ii,  \'1'\. 


Allantoin,  excretion  of,  influence  of  in- 
gestion of  nucleic  acid  on  the  (HiRO- 
kawa),  a.,  ii,  787. 
recognition  and  stability  of,  and  its 
content  in  human  urine  (Wiech- 
owsKi),  A.,  ii,  634. 
presence  and  detection  of,   in  human 

urine  (Ascher),  A.,  ii,  793. 
estimation    of,  in    uiine    (Lindsay), 

A.,  ii,  83. 
imino-,    physiological     behaviour    of 
(Saiki),  a.,  ii,  432. 
Allenecarboxylic  acids,  substituted,  ex- 
periments on  (Lapwobth  and  Wechs- 
ler),  T.,  38. 
Alliin  (ScHiMMEL  &  Co.),  A.,  i,  757. 
Allisin  (ScHiMMEL  &  Co.),  A.,  i,  757. 
Allophane,  action  of  acetic  acid  on  (vax 

der  Leeden),  a.,  ii,  621. 
Allotropic  modifications,  atomic  volume 

of  (CoHEx  and  Olie),  A.,  ii,  102. 
Allotropy    and     internal     equilibrium 

(Smits),  a.,  ii,  195,  400. 
Alloxan,      instability     of    (Wheeler  ; 
Bogert),  a.,  i,  466. 
condensation  products  of  (EiJHLiNG), 
A.,  i,  780. 
Alloys,      formation     of,     by     pre8.>ure 
(Sprixo),  a.,  ii,  126. 
solubility  of  gases  iu  (Sikvebts  and 

KRrMBHAAR),.  A.,  ii,  410. 
magnetisation  of,  as  a  function  of  the 
composition   and    the    temperature 
(HoxDA),  A  ,  ii,  686. 
thermoelectricity  of    (RuDOLFl),   A., 

ii,  575. 
electrical   conducti\'ity   of,  and  their 
temjierature  coefficients  (Gukrtleu), 
A.,  ii,  570. 
and    metals,    contraction    of,    during 

cfioling  (Wust),  a.,  ii,  260. 
liquid,  electrical  conductivity  of  (BoR- 
XEMAXX  and  MCller),  A.,  ii,  924. 
metallic,  specific   heat  of  (Saposhni- 
KOFF),  A.,  ii,  182. 
variation  of  the  physical  properties  of 

(Paxxaix),  a.,  ii,  829. 
thermoelectric  proj>erties         of 

(Hakex),  a.,  ii,  387. 
Allylcarbinol,  ethyl   ether  and   its  di- 
bromo-derivative    and     diphenylore- 
thane  (Pariselle),  A.,  i,  353. 
Allyldihydro/^'indole,   and    its  picrate 

(V.  Bkaix),  A.,  i,  506. 
JV-AUylglycine.  ethyl  ester  (Alfsrn  and 

Wei/.man.n),  p.,  34.'i. 
o-  and  /^-Allyloxybensoic  aeid,  menthyl 
esters  of  (Cohen  and  Dudley),  T., 
1745. 
Allylthiocarbamie  aeid,  methyl  and 
hornyl  esters  ^Roschdebtvexsky), 
A.,  i,  107. 
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AUylthiocarbamide,        oxidation        of 

(Baknett),  T.,  65. 
\l/-Allyl-m-  and  -^-tolyloxyacetic    acid 

(Guillaumin),  a.,  i,  477. 
Allylurethane  and  its  nitroso-derivative 
(NiRDLiNGER,   AcREE,    and   Heaps), 
A.,  i,  342. 
Aloin  (Oesterle  and  Riat),  A.,  i,  274. 
Aloinose,   from    aloin    (Leger),    A.,   i, 
463. 
identity  of,  with  d-arabinose  (L]ftOER), 
A.,  i,  543. 
Algtonite     (Kreutz),     A.,     ii,     306 ; 

(Spencer),  A.,  ii,  307. 
Alum,    formation    of   basic    aluminium 
sulphate    when    zinc    sulphate    is 
boiled   with   (Schweissinger),  A., 
ii,  615. 
storage  of,  in  zinc  vessels  (Langkopf), 
A.,  ii,  507. 
Alumina.     See  Aluminium  oxide. 
Aluminium,  preparation  of,  from  alumin- 
ium  silicate  (Groppel),   A.,    ii, 
289. 
as   a  laboratory  experiment  (Neu- 
mann and  Olsen),  A.,  ii,  412. 
band  spectrum   of  (Lecoq   de  Bois- 

baudran),  a.,  ii,  3. 
ultra-red  line  spectrum  of  (Paschen), 

A.,  ii,  1014. 
action  of  heat  on,  in  a  vacuum  (Kohn- 

Abrest),  a.,  ii,  212. 
action  of  mercuric  chloride  on  (Kohn- 

Abrest),  a.,  ii,  506. 
cation,    hydrolysis    of    salts    of    the 

(Povarnin),  a.,  ii,  412. 
dishes  and  other  appliances  in  electro- 
lytic analysis  (FormAnek  and  Pec), 
A.,  ii,  67. 
Aluminium  alloys  with  copper,  electrical 
properties  of  (Broniewski),  A.,  ii, 
128. 
with   mercury,    oxidation    of    (Jour- 

dain),  a.,  ii,  715. 
with    silver,    electrical    properties  of 
(Broniewski),  A.,  ii,  715. 
Aluminium   salti,   formulae  of,   and   of 
corresponding  compounds  of  other 
metals    (Coops),     A.,    ii,    506  ; 
(Olivier),  A.,  ii,  507. 
influence  of,  on  the  colour  of  flowers 
(VouK),  A.,  ii,  62. 
volumetric  estimation  of  (Telle), 
A.,  ii,  457. 
Aluminium  sodium   carbonate,  dawson- 
ite,  an  (Graham),  A.,  ii,  136. 
chloride,  compounds   of,  with   nitro- 
compounds     of     benzene     hydro- 
carbons (Men-schutkin),  a.,  i,  234. 
nitride,    preparation    and     fusion    of 

(WoLK),  A.,  ii,  854. 
nitrides  (Kohn-Abrest),  A.,  ii,  506. 


Aluminium  nitrides  and    oxides,   from 
heating  the  metal  in  air  (Serpek), 
A.,  ii,  615  ;  (Kohn-Abrest),  A.,  ii 
715. 
oxide  {alumina),  thermic  reduction  o 
(Askenasy  and  Lebedeff),  A. 
ii,  780. 
from  oxidation  of  aluminium  amal 
gam  in   air  (Jourdain),    A.,  ii 
297. 
adsorption  of  metals  and  metallic 
oxides  by  (Kleinstuck),  A.,  ii 
715. 
oxides  (Kohn-Abrest),  A.,  ii,  506. 
phosphate,  positive  electrification  dui 
to    heating     (Garrett),     A.,     ii 
923. 
silicate,  preparation   of  metallic  alu 
minium    from    (Groppel),    A.,    ii 
289. 
silicates,  isomerism   in   the  group   o 

(Vernadsky),  a.,  ii,  136. 
sulphate,  use  of,  in  catalytic  reaction: 
(Senderens),  a.,  i,  649. 
Aluminium  organic  compounds,  prepara 
tion     of     (Schliemann's     Export 
Ceresin-Fabrik),  a.,  i,  651. 
Aluminium,  estimation   of,    in  its   orei 
(Calafat  y  Leon),  A.,  ii,  1113. 
determination  of,  in   inorganic  plan 
constituents  (Hare),  A.,  ii,  1001. 
Alums,  diffusion  of  the  (Parsons   anc 

Evans),  A.,  ii,  1069. 
Amalgams.     See  Mercury  alloys. 
Amblygonite,      analysis    of    (Cormim 

bceuf),  a.,  ii,  897. 
Amide,   CiqH2o02^ ^^^i  fioni  aminodime 
thylethylcarbinol  and  bromovalery 
chloride  (Foitrneau),  A.,  i,  823. 
CagHigOgNS,  from  1-aminoanthraquin 
one  and  anthraquinone-2-sulphony 
chloride  (Sskr  and  Weitzenbock) 
A.,  i,  571. 
CagHjgOgN,  from  2-aminoanthraquinon< 
(Seer  and  Weitzenbock),   A,,   i 
570. 
C42H22O10N2S2,      from      l:5-diamino 
anthraquinone  and   anthraquinone 
2-sulphonyl     chloride    (Seku     ant 
Weitzenbock),  A.,  i,  671. 
Amides,  preparation  of,  by  the  action  c 
ammonium  sulphide  on  aliphati 
aromatic    ketones    (Willgerod 
andScHOLTz),  A.,  i,  392. 
from  phenyl  alkyl   ketones  (WiLi! 
GERODT  and  Hambrecht),  a., 
117. 
viscosity  of  (Ditnstan  and  MussELL 

T.,  1935;  P.,  201. 
molecular  complexity   of,   in    vario 
solvents  (Meldbum   and  Turnep 
T.,  1605,  1805  ;  P.,  211,  213. 
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mides,  the  molecular  complexity  of,  in    \ 
the     liquid     state     (Turner     and    ' 
Merry),  P.,  128. 
of    amino-acids    (Bergell     and     v. 

WULFING),  A.,  i,  304. 
of    sulphuric     acid    (Ephraxm     and 

Gurewitsch),  a.,  ii,  198. 
juidines,  constitution  of  the   (Cohen 
and  Marshall),  T.,  328  ;  P.,  24. 
Lmido-oximes  (Russell),  T.,  953  ;  P., 

89. 
Lmines  (Johnsox  and  Guest),   A.,    i, 
310,  470. 
structure  and  sympathomimetic  action 
of    (Barger    and    Dale),    A.,    ii, 
984. 
molecular  complexity  of,  in  the  liquid 
state  (Turner    and    Merry),   P., 
128. 
action   of,  on   phthalic  acid  (Tingle 
and  Brenton),  A.,  i,  263  ;  (Tingle 
and  Bates),  A.,  i,  849. 
condensation  of,  with  aromatic  ketones 

(Reddelien),  a.,  i,  746. 
aromatic,  coloured   additive  products 
of  (Wieland  and  Wecker),  A., 
i,  242. 
additive  compounds  of,  with  phenols 

(Dollinger),  a.,  i,  700. 
action  of,  on  ethyl  malonate  (Chat- 
taw  ay  and  Olmsted),  T.,  938  ; 
P.,  69. 
primary    aromatic,    condensation    of, 
with  chloralaniline  (Jordan),  A.,  i, 
664. 
mercuriated,  action  of  dinitrophenyl- 
pyridinium  chloride   on   (Rbitzen- 
8TEIN  and  Stamm),  A.,  i,  348. 
primary,  action   of,  on  glyoximeper- 

oxides  (Boeseken),  A.,  i,  643. 
primary  and  secondary,  new  method  of 
preparation  of,  from  ketones  (Loff- 
ler).  A.,  i,  611. 
and  ammonia,  separation  of  (Berth- 

eauhe),  a.,  ii,  663,  808. 
salts  of,  reaction  with  rongalite  (BiNZ 

and  Marx),  A.,  i,  728. 
secondary,  preparation  of,  from  carb- 
oxylic    acids    (Le    Sueur),    T., 
2433  ;  P.,  290. 
condensation  of,  with  ethyl  7-bromo- 
aa-dimethylacetoacetate     (Gault 
and  Thirode),  A.,  i,  856. 
Amino-acids,  ]<roduction  of  sugar  from 
(RiNOER  and  Lusk),  A.,  ii,  227. 
quantity  of,  yielded  by  acid  hydrolysis 
of  proteins  (Osborne  and  Brbese), 
A.,  i,  447. 
catalytic  action  of    (Dak in),   A.,   i, 

101. 
degradation  of,  by  bacteria  (Brabch), 
A.,  ii,  60. 


Amino-acids,     utilisation    of,     by     the 
tubercle    bacillus     (Eoelkek     and 
Hammer),  A.,  ii,  737. 
fate  of,  in  the  organism  (Lusk),  A.,  ii, 

520. 
katabolism  of  (Flatow),  A.,  ii,  321. 
insoluble  lead  salts  of  (Le\'ENE  and 

VAN  Slyke),  a.,  i,  719. 
derivatives    of    (Abderhalden    and 
Guggenheim  ;  Abderhalden   and 
Funk),  A.,  i,  226  ;  (Abderhalden 
and  Kautzsch),  A.,  i,  253 ;  (Abder- 
halden   and    Blumberg),    A.,   i, 
371. 
compounds  of,  with  ammonia  (Bergell 
and    V.     WlJLFiNG),    A.,    i.,    365  ; 
(Bergell  and  Brugsch),  A.,  i,  546. 
attempts    to     prepare     glycerides     of 
(Alpern  and  Weizmann),  P.,  345. 
methylation  of  (Engeland),  A.,  i,  843. 
amides  of  (Bergell  and  v.  Wulfing), 

A.,  i,  304. 
esters  of,  compounds  of  quinones  with 
(Fischer  and  Schbader),  A.,  i, 
270. 
action  of /?-benzoquinone  on  (SlEG- 
mund),  a.,  i,  749. 
halogen  (Wheeler  and  Johns),  A., 

i,  114. 
aromatic,     synthesis     of     (Houben, 
ScHOTTMiJLLER  aud  Freund),  A., 
i,  34  ;  (Houben  and  Freund),  A., 
i,  110. 
alkylation     of      (Wheeler      and 
Johns),      A.,      i,      381,       842  ; 
(Wheeler  and  Hoffman),  A.,  i, 
666. 
ractmic,     hydrolysis     of,     by     fungi 

(Pringsheim),  a.,  ii,  437. 
in    urine,    formaldehyde-titration     of 

(Malfatti),  a.,  ii,  662. 
estimation   of,    by   the    formaldehyde 
titration   (Henrique»  and   S6ren- 
sen),  a.,  ii,  466  ;  (dk  Jager),  A., 
ii,  467. 
estimation      of,      by      formaldehyde, 
influence  of  urea  on  the  (de  Jaqbr), 
A.,  ii,  761. 
estimation  of,  in  urine  (Lindsay),  A., 
ii,  83  ;  (Frey  and-  GiooN  ;  Henri- 
QUEsand  Sorkmssn  ;  Yoshida),  A., 
ii,  164. 
Amino-alcohols,   derivatives  of  (Fouii- 

NKAU),  A.,  i,  246,  822. 
Amiso- aldehydes,         preparation        of 
(Chemische  Webkb  vorm.  Heinrich 
BVK),  A.,  i,  322. 
Aminoaryl     alcohols.        See     Alcohols, 

amiuoaryl-. 
AmiBO-eompoands,  aliphatic,   action  of 
oxygen  on,  in  the  presence  of  copper 
(Traubk),  A.,  i,  294. 
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Amino-compounds,   aromatic,   action   of 

sulphites    on  (Bucherer  and    Son- 

nenbukg),  a.,  i,  144. 
Aminohydrozy-acids,       synthesis       of 

(Fischer  and  Zempli^x),  A.,  i,  100. 
C- Amino-ketones  (Gabriel),  A.,  i,  229. 
Aminolactones  from    diacetone    alcohol 

(KoHN  and  Bum),  A.,  i,  136. 
^-Aminophenols,  action  of  unsaturated 

dicarboxylic  acids  on  (Piutti),  A.,  i, 

264. 
Ammino-salts,  new  series  of  solid  (Poma), 

A.,  ii,  417. 
Ammonia  formation    in    soils  (Lipman 
and  Brown),  A.,  ii,  435. 

gaseous,  specific  heat  and  chemical 
equilibrium  of  (Nernst),  A.,  ii,  265. 

combustion  of,  effect  of  ultra-violet 
light  on  the  (Berthelot  and 
Gaudechon),  a.,  ii,  564. 

the  elimination  of,  following  the 
administration  of  amino-acids, 
glycylglycine,  and  its  anhydride 
(Levene  and  Meyer),  A.,  ii,  53. 

concentration  of,  in  blood,  to  produce 
tetany  (Jacobson),  A.,  ii,  986. 

solid  hydrates  of  (Rupert),  A.,  ii, 
605. 

action  of,  on  mercurous  chloride  (Saha 
and  Chondhuri),  A.,  ii,  712. 

quantitative  distillation  of,  by  aera- 
tion (Kober),  a.,  ii,  651. 

and  amines,  separation  of  (Berth- 
eaume),  a.,  ii,  663,  808. 

source  of  error  in  the  estimation  of 
(Barral),  a.,  ii,  155. 

a  new  distillation  arrangement  for 
estimation  of  (Berthold),  A.,  ii, 
70. 

estimation  of,  by  Ronchese's  method 
(Wilkie),  a.,  ii,  240. 

estimation  of  very  small  amounts  of, 
in  large  quantities  of  air  (LlECHTl 
and  Ritter),  A.,  ii,  70. 

estimation  of,  in  blood  (Wolf  and 
Harriot),  A.,  ii,  762. 

estimation  of,  in  water,  in  the  presence 
of  hydrogen  sulphide  (Bartow  and 
Harrison),  A.,  ii,  998. 

titration   of,  in  urine  (v.  Spindler), 
A.,  ii,  449  ;  (Bjorn-Andersen  and 
Lauritzen),  a.,  ii,  450. 
Ammonium  salts  of  volatile  acids,  hydro- 
lysis of  (Buch),  A.,  ii,  291. 

quaternary,  kinetics  of  the  decom- 
position of,  in  chloroform  solution 
(Wedekind  and  Paschkk),  A., 
ii,  597. 

quaternary,  influence  of  constitution 
on  the  velocity  of  decomposition 
of  (Wkdekind  and  Paschke),  A., 
i,  372. 


Ammonium  ferric  arsenate   (CurimanI 

A.,  ii,  509. 
antimony     tetrabromide    and     ferri 

chloride  (Ephraim  and  Weinberg] 

A.,  ii,  41. 
carbonate,    electrolytic    oxidation    c 

(FiCHTERand  Kappeler),  A.,  ii,  98 
scandium  carbonate  (Meyer,  Winteh 

and  Speter),  A.,  ii,  854. 
^erchlorate  as  a  reagent  (Salvadori) 

A.,  ii,  1002. 
chloride,  vapour  pressures  of  (Smiti 
and  Menzies),  A.,  ii,  1037. 

reaction  of,  with  potassium  dichrom 
ate    (Frankforter,   Roehrich 
and  Manuel),  A.,  ii,  292. 
antimony  ferric  chloride  (  Ephraim  anc 

Weinberg),  A.,  ii.,  41. 
halides,    dimorphism  of  (Wallace) 

A.,  ii,  208. 
hydrogen      fluoride,      evaluation      o 

(Deussen),  a.,  ii,  749. 
zinc  iodide  (Ephraim  and  Model),  A. 

ii,  851. 
barium  arsenosomolybdate   (Ephraia 

and  Feidel),  A.,  ii,  301. 
cupric  arsenosomolybdates  (EPHRAI^ 

and  Feidel),  A.,  ii,  301. 
phosphomolybdate,  precipitation  of,  ii 

the     presence      of     organic     acid: 

(Maderna),  a.,  ii,  804. 
silver  nitrate  (Schreinemakers  anc 

DE  Baat),  a.,  ii,  489. 
nitrite,    preparation    of   (Neogi    anc 

Adhicary),  p.,  297. 
magnesium  phosphate  (Bube),  A.,  ii 

804. 
oxytriselenophosphate  (Ephraim  anc 

Majler),  a.,  ii,  207. 
sulphate,  sulphuric  acid  and  water  a 
30°,  the  system  (van  Dorp),  A. 
ii,  698. 

eflSciency  of,  as  a  fertiliser  (VaSha 
A.,  ii,  538. 
magnesium    sulphate,     solubility    < 

(Lothian),  A.,  ii,  504. 
thiocyanate,    cryohydrate    of   (Vas 

lieff),  a.,  i,  465. 

Amorphous    substances,    transformatic 

of,  into  crystalline  (Doelter),  A.,  i 

696,  834. 

Amygdalase,    occurrence  of,    in  plan 

(Armstrong,        Armstrong,       ai 

Horton),  p.,  334. 

Amygdalin,   decomposition  of  (Feist 

A.,  i,  123. 
hydrolysis    of,    by   emulsin    (Rose 

thaler),  a.,  i,  403. 
a  biose  derived  from  (Giaja),  A.,  i,  3C 
Amyl  alcohol,  a  reaction  of  (v.  Wys 
Herzfeld,  and  Rewidzoff),  A., 
462. 
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Amyl   alcohol,   estimation   of,   in   alco- 
holic liquids  (Lasserre),  A.,  ii,  1005. 
Amylamine,  ferrichloride  (Scholtz),  A., 
i,  96. 
5-chloro-,  hydrochloride  and  platini- 
chloride  (v.  BRArx),  A.,  i,  820. 
Amylase  (Wohl  and  Glimm),  A.,  i,  799. 
from   cereals  and  malt  (Chrzaszcz), 
A. ,  ii,  994. 
Amylases  (Kendall  and  Sherman),  A., 
i,    799 ;    (Sherman,  Kexdall,   and 
Clark),  A.,  ii,  1012. 
Amylbenzene,  e-chloro-,  and  e-iodo-  (v. 

Braun),  a.,  i,  844. 
6-Amylcarbamino-  a-naphthol-  S-sol- 
phonic   acid,  sodium   salt  (Badische 
ANILIN--&  Soda-Fabrik),  a.,  i,  667. 
Amylene,  action  of  aluminium  chloride 
and  of  heat  on  (Exgler  andRorxALA), 
A.,  i,  2. 
A^-Amylene,  additive  power  of  (Brunel 

and  Probeck),  A.,  i,  805. 
2-Amylenedihydro2soindole,      and      its 
methiodide  .'Scholtz  and  Wolfrum), 
A.,  i,  773. 
0-,  m-,  and  ^-isoAmyloxybenzoic  acid, 
menthyl  esters  of  (Cohex  and  Dudley), 
T.,  1744. 
Anaeroxydase    in    milk    (Bordas    and 
Touplain),  a.,  ii,  67  ;  (Sarthou),  A., 
ii,  57,  226. 
Anaesthetic    properties     of    magnesium 
salts  (Guthrie  and  Ryan),  A.,  ii,  793. 
Anaesthetics      (Bkitlsh      Assoclatiox 
Reports),  A.,  ii,  735. 
local,   and    narcotics   (Gros),   A.,   ii, 

529,  793. 
and  laurel  leaves  (Waller),  A.,  ii,741. 
Analysis,  beat  of  chemical  reactions  as  a 
basis  for  (Howard),  A.,  ii,  239. 
spectral    quantitative    (Hempel    and 

VON  Klempeher),  a.,  ii,  995. 
of   anthracene  derivatives    (Holder- 
mass  and  Scholl),  A.,  i,  285. 
of  ga.ses  from  mineral  springs  (Hintz 
and  Grunhct),  A.,   li,   356,  1111 ; 
(Henrich),  a.,  ii,  1111. 
calorimetrical,      of     hydrate'd     salts 
(DoNNAX  and  Hope),  A.,  ii,  392. 
Analysis,  electro-  (British  Association 
Reports),  A.,ii,  754  ;  (Bexner), 
A.,  ii,  999  ;  (Kollock  and  Smith), 
A.,  ii,  1000. 
rapid  (Price  and  Humphbets),  A., 

ii,  446. 
rapid,     the    mercury    cathode     in 

(KiMLKY),  A.,  ii,  664. 
of  metals  (Pbrkix    and    Huohm), 

A.,  ii,  898. 
•  mentary,  of  difficultlv  combustible 
substances  rich  in  carbon  (Holdkr- 
MANN  and  Scholl),  A.,  ii,  363. 


Analysis   by   means    of   a   calorimetric 
bomb  (HiGGiNs  and  Johnson),  A., 
ii,  460. 
microchemical  (Emich  and  Donatt), 
A.,  ii,  152  ;  (Emich),  A.,  ii,  237. 
of    rare   earths   (Urbaix),    A.,    ii, 
605. 
qualitative,   of  the  filtrate  from  the 
hydrogen  sulphide  group    (Peter- 
sex),  A.,  ii,  664. 
thermal,    in    metallurgical    processes 
(Friedrich),  a.,  ii,  267. 
of  fused  mixtures  of  potassium  sul- 
phate and  fluoride  (KaraxdIeit), 
A. ,  ii,  33. 
application    of,    to   binary  organic 
systems  (Tsakalotos  and  Guye), 
A.,  ii,  826. 
application  of,  to  organic  chemistry 
(Guye),  A.,  ii,  470. 
volumetric,  estimation  of  the  alkaline- 
earth  metals(DrTOiTandMojoiu), 
A.,  ii,  343. 
by  precipitation  and  measurement  of 
electrical  conductivity  (Dutoit), 
A.,  ii,  842. 
Anaphylaxis  of   guinea-pigs,   action   of 

atropine  on  (Auer),  A.,  ii,  985. 
Anglesite,  svnthesis  of  (Piolti),  A.,  ii, 

621. 
Angostura      alkaloids      (Troger     and 

Miller),  A.,  i,  414. 
Anhydride,  CaaHagOgSj,  from  disulphide 
C^^sa^S*    *°*1     potassium    cyanide 
(Tschugaeff),  a.,  i,  862. 
Anhydrides,  addition   of,    to  aldehydes 
and    ketones     ("Wegsch eider    and 
Spath),  a.,  i,  156. 
action  of  carbon  tetrachloride  vapour 

on  (Camboulives),  A.,  ii,  202. 
acid,  rate  oT  hydration  of  (Rivett  and 

Sidgwick),  T.,  1677  ;  P.,  200. 
of  monobasic   acids,   action  of   ethyl 
bromoacetate   on  (LuxiAK),  A.,   i, 
90. 
of  fatty  acids,   preparation   of,    from 
their  salts   (Goldschmidt),    A.,   i, 
650. 
Anhydrocotamineaminophthalide  (  Hope 

and  RoBiN.soN),  P.,  230. 
Anhydrocotaminenitrophthalide   (Hope 

and  Robinson),  P.,  230. 
Anhydrodiresorcinolacenaphthenone 

(Zsuffa),  A.,  i,  862. 
Anhydromethyleneeitric    acid,  and    its 
O'iiuni    salt     ("  citarine")    and     its 
hexamethylenetetramine        derivative 
("helmitol"),  assay  of  (H  EG  LAND),  A., 
ii,  555. 
Anhy d  ro  oxymethylenediphosphoric 
acid    svnthesis  of  (CoNTAuni),  A.,  i, 
1:': 
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Anhydropicrotin,  and  its  salts  (Horr- 

mann),  a.,  i,  577. 
Anhydropicrotinic    acid    (Hobrmann), 

A.,  i,  577. 
Anilides  and  their  chlorides,  action  of 
magnesium  alkyl   halides  on   (BuscH 
and  Fleischmann),  A.,  i,  728. 
Anilide-o-carboxylic  acid,  cyano-,  ethyl 
eater,    and     its     hydrochloride     and 
hydriodide  (Finger  and  Zeh),  A.,  i, 
382. 
Aniline,  and  its  homolognes,  absorption 
spectra  of  (Purvis),  T.,  1546  ;  P., 
194. 
electrical  conductivity  of  solutions  in 

(Sachanoff),  a.,  ii,  1027. 
oxidation      of     (Willstatter     and 

Majima),  a.,  i,  748. 
reduction  of  nitrobenzene  to   (Otin), 

A.,  i,  727. 
cause  of  the  red  coloration  of  (Gibbs), 

A.,  i,  550. 
existence    of    compound    of    phenol 
and,  in  the  liquid  state  (Kremann), 
A.,  ii,  581. 
action  of  dichloroacetic  acid  on,  and 
its  homologues  (Hellbr  and  Asch- 
KENASi),  A.,  i,  738. 
additive   compounds  of,  with  bromo- 
nitrophenols     (van    Erp),    A.,     i, 
318. 
Aniline   salts,   hydrolysis  of,  measured 
colorimetrically  (Tizard),  T.,  2490  ; 
P.,  225. 
hydrochloride,    molecular    weight    of 

(Przyluska),  a.,  i,  106. 
autiraonyl    tartrate    (Yvon),     A.,    i, 

163. 
arsenyl  tartrate  (Yvon),  A.,  i,  310. 
Aniline,  TO-nitro-,   citrate  and  m-nitro- 
phenyltartramate       (Tingle      and 
Burke),  A.,  i,  21. 
tetranitro-  (FlIjrscheim  and  Simon), 
P.,  81. 
Anilines,  substituted,  addition  of  hydro- 
gen chloride  to,  at  low  temperatures 
(v.  KoRCZYNSKi),  A.,  i,  550. 
nitro-,    chromoisomerism   and    homo- 
chromoisomerism  of  (Hantzsch), 
A.,  i.  476,  727. 
isomeric,  binary  solution  equilibria 
of  the  (Kremann),  A.,  ii,  930. 
Aniline-black     and     allied     compounds 
(Gresn  and  Woodhead),  T.,   2388  ; 
P.,  223. 
Anilinesalphonamic    acid    (Weil    and 

Wkissi),  a.,  i,  470. 
8-Anilino-7-acetylamino-2-methyl-4- 
qainaiolone   (Bogekt,    Amend,    and 
Chambers),  A.,  i,  895. 
3-Anilinoacridone  and  its  hydrochloride 
(Kalb),  a.,  i,  638. 


Anilinoanikt/cZopentenedione,   hydroxy- 

(Jackson  and  Flint),  A.,  i,  178. 
l-Anilinoanthraquinone,        op-dia.mmo- 

(Laub^  and  Libkind),  A.,  i,  494. 
2-Anilinoanthraqainone,      op-dia,vaiB.o-, 

ami  op-dinitro-  (Laub6  and  Libkind), 

A.,  i,  493. 
4-Anilinoazo-l-plienyl-3-methyl-5-pyr- 

azolone  (Bulow    and   Bozenhardt), 

A.,  i,  233. 
co-Anilinobenzaldehyde-;)-nitro-    and    o- 

chloro-js-nitro-plienylhydrazone  (Pon- 

zio),  A.,  i,  339. 
2-Anilinobenzoic      acid,       3:5-rfmitro- 

(Zincke),  a.,  i,  556. 
Anilino-^-benzoquinone    (Willstatter 

and  Majima),  A.,  i,  748. 
l-a-Anilinobenzyl-2-naplxtliol-3-carb- 

oxylic  acid,  methyl  ester  of,  and  its 

hydrochloride  (Friedl),  A.,  i,  742. 
l-Anilino-2-ier^-butyl-4:5-diphenyl- 

pyrrole  (Boon),  T.,  1259  ;  P.,  94. 
Anllino-i?-chlorophenyl-jo-chlorostyryI- 

methyl,  chloride,  j[;-nitro-  (Straus  and 

Ackermann),  a.,  i,  242. 
2-Anilinodeliydroacridone  (Kalb),  A.,  i, 

638. 
3-Anilino-l:l-dimethyl-A^-Ci/cZoliexenyl- 

idene-5-cyanoacetic   acid,  ethyl  ester 

(Ckossley  and  Gilling),  T.,  527. 

5  -Aniline  - 1 : 3-dimethylpyrazole 

(MioHAELis  and  Lachwitz),   A.,   i, 

642. 
a-Anilinodiphenylacetic  anhydride 

(Stoll6),  a.,  i,  738. 
4'-AnilinodiphenyIamine-2-carbozylic 

acid  (Kalb),  A.,  i,  638. 
Anilino-o-liydrozyphenylacetamide, 

and    its    hydrochloride   (Rohue    andl 

Schartel),  A.,  i,  775. 
l-Anilino-2:4:6-^riliydrozypiperidine 

^risulphite,  sodium  salt  of  (Schenkel), 

A.,  i,  875. 
AnilintK^c^pentenedione,    bromo-    and 

tribromo-,     and     hydroxy-,     and    its! 

acetyl  tlerivative  (Jackson and  Flint) 

A.,  i,  178. 
10-Anilinophenanthrene,        9-hydroxy 

(Schmidt  and  Lumpp),  A.,  i,  313. 
S-Anilinophenotoluazothionium,  7-benz 

oylamino-2:4-rffacetylamino-,  and  2:4J 

<£mnnno-7-benzo}'lamino-,    6-chloride 

(Mitsuqi,  Beyschlao,  and  Mohlau) 

A.,  i,  338. 
7-Anilino-a-plienoxypropanoI       (Fouf 

neXii),  a.,  i,  247. 

6  -  Aniline  -  3  -pheny  Idihy  dropyrazoqnin- 

azolone  (Michaelis  and  Leo),  A., 
515. 
3-Anilino-5-phenyl/A'('Oxazole,    4-amin' 
and       4-nitroso-       (Wieland       ai 
Gmelin),  a.,  i,  784. 


INDEX   OF  SUBJECTS. 


ii.  1285 


l-Anilino-A'-q/t'/opropen-S-one      (Jack- 
son and  Flint),  A.,  i,  178. 
3-Aiiilino-4-qalnazolone-2-carboxylic 
acid,  ethvl  ester  (Bogekt  and  Gort- 
NEU),  A.,"  i,  284. 
S-Anilinothioliydantoin  (Frkrichs  and 

Fokstek),  a.,  i,  191. 
2:5-Amlo-l:2:3-trimethylp7razole.      See 

1  -  Methylauilopyriue. 
Anils     {Schiff's     bancs),    isomerism     of 

(Anselmino),  a.,  i,  174. 
Animal  fibres,  causes  of  the  coloration 
of  (SriDA),  A.,  i,  761. 
tissues.     See  Tissues. 
Animals,  absorption  of  hydrogen  chloride 
bv  (Lehmann  and  Burck),  A.,  ii, 
982. 
freshwater,  the  relation  between    ad- 
soi-ptionand  toxicity  of  salt  solutions 
on  (O'STWALD  and  Dernoscheck), 
A.,  ii,  592. 
hibernating,    purine    metabolism    in 

(Kennaway),  a.,  ii,  728. 
marine,  influence  of  oxygen  pressure 
on  the  gaseous  exchange  of  (Henze), 
A.,  ii,  785. 
polar,  bile  of  (Hammarsten),  A.,  ii, 

879. 
occurrence  of  arsenic  in  (Headden), 
A.,  ii,  890. 
Anisaldehyde,  occurrence  of,  in  the  fruit 
of  Tahiti  vanilla  (Walbavji),  A.,  ii, 
235. 
condensation  of,  with  re-sorcinol  (Pope 

and  Howard),  T.,  972  ;  P.,  88. 
;>crchlorate(HoFMANN,  Roth,Hobold, 
and  Metzler),  A.,  i,  819. 
Anisaldehyde,    'y-hydro.xy-     {p-methoxif- 
mliq/la/dehi/de),      preparation       of 
(Kalle  &  Co.),  A.,  i,  40. 
and  its  aldazine  (Friedlander),  A., 
i,  176. 
Anisaldehyde-'^-  and  m-tolylhydrazones 

(Padoa  and  Graziani),  A.,  i,  1-35. 
Anisaldehyde- 1:2:4-     and      l:3:4-xylyl- 
hydrazones  (Padoa  and  Graziani), 
A.,  i,  50'.t. 
Aniialdehyde-1:3:5-     and     l:4:5-zyl7l- 
hydrazones   (Padoa  and  Graziani), 
A.,  i,  778. 
;>- Anisic  acid,  3:5-rf('-iodo-,  and  its  methyl 
ester  (Wheeler  and  Liddle),  A., 
i,  19. 
rfithio-,     (p-viH/ioxypfunylcarbilhumic 
acid),    and    its    salts,    esters    and 
dlsulphide    (Bloch     and     HOhn), 
A.,  i,  257. 
»A-Ani«idine,      5-nitro-       (Farbwerke 
voKM.  Melster,  Licirs,  k  Bri-nino), 
A.,  i,  664. 
^'■Anisidine,  oxidation  of,  and  d/bromo- 
(WiELAXD  and  Wecker),  A.,  i,  244. 
XCYIII,  ii. 


;>-Ani8idine,    rftuitrohydroxy-,    and    its 

acetyl  derivative  and  2:3:6-^rinitro-, 

and  its  derivatives  (Reverdin),  A.,  i, 

470. 
^^-Anisidines,  iri'nitro-,  products  of  diazo- 

tisation  of  (Meldola  and  Reverdin), 

T.,  1204;  P.,  132. 
3-^;-Ani8idino-5-plienylijoozazole,         4- 

amino-,    and    4-nitroso-     (Wielanh, 

Gmelin,  and  Roseei'),  A.,  i,  785. 
l-^'-Anisidyl-3-benzylidenerhodanine 

(Antulich),  a.,  i,  764. 
l-^-Ani8idyl-3-/>-dimethylaminobenzyl- 

idenerhodanine    (Antulich),   A.,    i, 

765. 
l-y)-Ani8idyl-3-/-hydroxybenzylidene- 

rhodanine  (Antl-lich),  A.,  i,  765. 
l-jj-AniBidyl-S-/)  hydroxy-»i-methoxy- 

benzylidenerhodanine       (Antulich), 

A.,  i,  765. 
1  -;^  Anisidyl-S-  //I  -nitrobenzylidene- 

rhodanine  (ANirLicH),  A.,  i,  765. 
j'-Anisidylrhodanine  (Antulich),  A.,  i, 

764. 
Anisole,      2:3:5-<rautro-4-acetylamino-, 
and    2:3:5-<rmitro-4-amino-    (Mel- 
DOLA  and  Kuntzen),  T.,  455;  P., 
58. 

2)cntahiomo-  (Bonneaud),  A.,  1,  670. 
Ani8ole-5-azo-dnaphtliol,3-nitro- (Farb- 
werke  VOKM.    Meistek,    Lucius,  k 

Bruning),  a.,  i,  664. 
0-,  VI-,  and  7>-Ani8oylacetic  acids,  methyl 

esters,    and    their    nitroso-derivatives 

(Wahl  and  Silbekzweig),  A.,  i,  263. 
Anisoylanisylidenehydrazine  (Curtius, 

Melsbach,  and  Rlssom),  A.,  i,  509. 
o  ,  VI-,  and  juAnisoyldeliydracetic  acids 

("Wahl  and  Silberzweig),  A.,i,  263. 
Anisoylhydrazine  iCurtiu.s,  Melsbach, 

and  Ris.soM),  A.,  i,  509. 
l-Ani8oyl-4  methylcoumarone,     2-hydr- 

oxy-  (Auweks),  a.,  i,  630. 
o-Anisoyl-^-'-nitropbenylpyrazolone 

(Wahl  and  Si.  iskkzweig).  A.,  i,  263. 
(h,  VI-,  and  ;)-Ani8oylplienylpyrazolone 

(Wahl  and  Silkekzweig),  A.,  i,  263. 
Anisyl    alcohol,    occurrence   of,    iu   tbe 

fruit   of  Tahiti   vanilla  (Walbaum), 

A.,  ii,  235. 
a-Ani8yl-a-ri/c/ohexylbatan-7  one  (Koh- 

LEU  and  Burnley ;,  A.,  i,  392. 
3-;'-Anisyl-2-methyl-4-quinazolone,      7- 

acetylauiino-    (Bogeut.    Amend,  and 

Chambers),  A.,  i,  89.'>. 
Aniayl-a-naphthylcarbinol(ScuuRAKOT- 

SKY),  A.,  i,  16y. 
Anisylozazolone,  and  oxiniino-,  panta- 

chromic     salts     of    (Hantzsch     and 

HEii.iiKoN),  A.,  i,  199. 
Annual  General  Meeting,  T.,  651  ;  P. 

73. 

86 
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Anophorite,  a  new  hornblende  from  the 
Katzenbuckel  (Freudexberg),  A.,  ii, 
721. 
Anozybiosis,     gaseous     metabolism    in 

(Lesser),  A.,  ii,  429. 
Anthracene,    photoelectric    experiments 
with  (Byk  and  Borck),  A.,  ii,  814  ; 
(Steubing),  a.,  ii,  1021. 
derivatives,  analysis  of  (Holdermann 

and  Scholl),  A.,  i,  285. 
series,    preparation    of    condensation 
products  in  the  (Badische  Anilin- 
&  Soda-Fabrik),  a.,  i,  397,  701, 
702. 
Anthracene,     dihromo-,     tctrahrovciide, 
reaction  of,  with  organic  magnesium 
compounds  (Naumoff),  A.,  i,  549. 
1-Anthracenealdehyde,  2-hydroxy-,  and 
its      oxime,     phenylhydrazone      and 
aldazine  (Bezdzik  and  Friedlander), 
A.,  i,  190. 
Anthradipyrimidinc  (Faebenfabriken 
voRM.    F.    Bayer    &    Co.),    A.,    i, 
445. 
Anthranil  (Bamberger),  A.,  i,  277. 
and  2-anthranilcarboxylic  acid,  relation 
between    (Bamberger    and    Lind- 
berg),  a.,  i,  189. 
2-Anthranilcarbozylic    acid.     See    An- 

throxanic  acid. 
Anthranilic  acid  {o-aminobenzoic  acid), 
condensation     of,    with     aromatic 
aldehydes  (Wolf),  A.,  i,  735. 
5-bromo-,  its  silver  salt  and  ethyl  ester 
(Wheeler    and    Gates),     A.,    i, 
481. 
3:5-rf?'bromo-,  methyl  ester  and  acetyl 
derivative  (Freundler),  A.,  i,  138. 
chloro-,  esters,  condensation  of,  with 
nitrosobenzene  (Freundler),  A.,  i, 
445. 
3:4-     and     5:6-fZichloro-     (Badische 
Anilin-    &   Soda-Fabrik),  A.,  i, 
319. 
tetr acWoro;    and    its    calcium     and 
barium    salts    (Badische  Anilin- 
&  Soda-Fabrik),  A.,  i,  382. 
Anthranilodiacetic      acid      (Badische 
Anilin-   &   Soda-Fabrik),  A.,   i, 
318. 
5;6-c?ichloro-    (Badische   Anilin-  k 
Soda-Fabrik),  A.,  i,  319. 
Anthranilodi-w-acetonitrile,  b:&-di- 

chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  319. 
Anthranol-ltS-disulphonic  acid,  potass- 
ium salt  (LiEBERMANN  and  Zsuffa), 
A.,  i,  376. 
Anthranolsulphonic  acid,  1:2:6-  and 
l:2:7-<nhydroxy-,  sodium  and  barium 
salts  (LiEBERMANN  and  Zsuffa),  A., 
i,  876. 


Anthranol-l-sulphonic  acid,   potassium 

salt  (LiEBERMANN  aud  Zsuffa),  A., 

i,  376. 
Anthranol-3-8ulphonic  acid,  l:2-rfihydr- 

oxy-  and  its  sodium  salt  (Liebermann 

and  Zsuffa),  A.,  i,  376. 
1-Anthrapyrimidine,  4-amino-  (Farben- 

fabriken   VORM.  F.  Bayer  &  Co.), 

A.,  i,  445. 
1-Anthrapyrimidone  (Faebenfabriken 

VORM.  F.  Bayer  &  Co.),  A.,  i,  445. 
Anthraquinone,    ethyl  ether    and  naph- 
thalene,   critical  phenomena  of  the 
system  (Prins),  A.,  ii,  1050. 

derivatives,   preparation   of  (Farben- 

FABRIKEN     VORM.     F.     BaYER     & 

Co.),  A.,    i,  396. 
colour  and  affinity  for  mordants  of 
(Heller  aud  GRiJNTHAL),  A.,  i, 
859. 

preparation  of  sulphur  derivatives  of 
(Farbenfabriken  VORM.  F.  Bayer 
&Co.),  A.,  i,  325. 

thioglyeine  derivatives  of  (Farben- 
fabriken voRM.  F.  Bayer  &  Co.), 
A.,  i,  49. 
Anthraquinone,  amino-,  action  of  benzyl 
chloride  and  of  monochloroacetic 
acid  on  (Seer  and  Weitzenbock), 
A.,  i,  571. 

chloro-a-  and  /3-amino-,  acetyl  deriva- 
tives of  (Farbwerke  VORM.  Meis- 
TER,  Lucius,  &  Bruning),  A.,  i,  750. 

l:4-rfichloro,  -1 :4-f?ichloro-5-amino-,its 
acetate  and  acetyl  derivative,  and 
l:4-cZichloro-5-nitro-  (Walsh  and 
Weizmann),T.,  687  ;  P., 61. 

chloroacetyl-l-amino-,-l-aniino-4-hydr- 
oxy-,-l:4-diamino-,-l:5-diamino-4:8- 
dihydroxy-,  and  their  condensation 
products  (Faebenfabriken  vorm.     \ 
F.  Bayer &;  Co.),  A.,  i,  49.  , 

1:5-,  1:6-,  1:7-,  and  1:8-,  chloionitro-     '■ 
(Farbenfabriken  vorm.  F.  Bayer 
&Co.),  A.,  i,  49. 

irichloro-,  and  f/ichlorobromo-  (Ba- 
dische Anilin-  &  Soda-Fabrik), 
A.,  i,  49. 

4-amino-l-thiocyano-,  and  1-A-di- 
thiocyano-  (Farbenfabriken 

voem.  F.  Bayer  &  Co.),  A.,  i,  338. 

2-iodo-  (Ulimann),  A.,  i,  751. 
Anthraquinones,     benzoylaraiiio-,     pre- 

l)aration  of  (Farbenfabriken  vorm. 

F.  Bayer  &  Co.),  A.,  i,  751. 
Anthraquinone  series  (Ullmann),  A.,  i, 

270. 
Anthraqainoneacridone  (Ullmann),  A.,      I 

i,  697.  ( 

Anthraquinone-3-carbonamide-2-carb-         ' 

oxylic  acid  (Willgerodt  and  Maf- 

fezzoli),  a.,  i,  678. 
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AjithraqQijione-2-carbox7lic     acid,      3- 

amino-,  and  its  salts  and  acetyl  deri- 
vative, and  3-cliloroacetylainino- 
(WlLLGERODT    and   M.VFFEZZOLl),    A., 

i,  678. 
Anthraqaiiione-2:3-dicarbozyliiiiide, 

potassium  derivative  of  (Willgerodt 

and  Maffezzoli),  A.,  i,  679. 
Anthraquinoneflaorescem,  and  its  salts 

and  diacetyl  derivative,  and  rf/bromo-, 

and    ^rabromo-    (Willgerodt    and 

Maffezzoli),  A.,  i,  679. 
Anthraqtiiiione-2-salphonainide      (Ull- 

maxn),  a.,  i,  751. 
Anthraquinoiie-6-salpliomc  acid,  \-A-di- 

chloro-,    sodium     salt    (Walsh    and 

Weizmaxn),  T.,  688. 
Anthraqtiinone-)3-sulpb.oiiic  acid, 

bromo-,  sodium  salt  and  l:4-rf/cliloro- 

(Badische  Anilin-  &  Soda-Fabrik), 

A.,  i,  270. 
Anthraquinonesulphonic  acids,  halogen, 

preparation      of      (Fakbexfabrikex 

voRM.  F.  Bayer  &  Co.),  A.,  i,  396. 
4-3-Antliraquinonylaniino-l-A'-methyl- 

anthrapyrimidone  (Farbexfabrikex 

VORM.  F.  Bayer  i;  Co.),  A.,  i,  445. 
iS-Anthraquinonylcarbimide  (  Farb- 

WERKE    VORM.    MeISTER,     LUCIUS,     & 

Bruxing),  a.,  i,  750. 
l-Anthraquinonylglycine      (Seer     and 

Weitzexbock),  a.,  i.  571. 
Aiithraqainonyl-l:2-,     2:1-,     and     2:3- 

quinolines,  nitro-  (Badische  Axilix- 

&  Soda-Fabrik),  a.,  i,  4:30. 
l:2-Anthranquinonylsulplionainino- 

anthraquinone  (Ullmaxx;,  A.,i,  751. 
l-Anthrathiazine  (LAUBF.and  Libkind), 

A.,  i,  494. 
l-Anthrathiazole   and  4-   and  S-amino- 

(Farbexfabrikex  VORM.    F.  Bayer 

&Co.),  a.,  i,  3:38. 
l-Anthratluazole-4-mercaptaii  (Farbex- 
fabrikex  VORM.   F.   Bayer  &  Co.), 

A.,  i,  338. 
l-AntliratIiiazole-8-salphoiiic     acid,    4- 

amino-  (Farbenfabrikex  vorm.    F. 

Bayer  k  Co.),  A.,  i,  338. 
Anthrozanaldehyde,  oxime  of  (Heller 

■iiid  TisruNKR),  A.,  i,  65. 
Anthrozanic  acid  {2-anthraniIcarbo.ij/lic 
arid),    relation    between    antliranil 
and  (Bamberger  and   Lixdberg), 
A.,  i,  189. 

5-bromo-  (Heller  and  Frantz),  A., 
i,  849. 
Anti-coagalating  substance,  secretoU  by 

tlie  liver  (i)oYox),  A.,  ii,  427. 
Antidiastase,   presence  of,    in  malt  in- 
fusions (Vaxdevelde),  A.,  ii,  645. 
Anti-leucoprotease (Bradley),  A.,i,  795. 
Antimony,  spectrum  of  (Royds),  A.,  ii,87. 


Antimony,  influence  of,  on  the  system  ; 
iron  and  carbon  (GoEBEXS    and    El- 
lixgex).  a.,  ii,  298. 
Antimony      compounds,      physiological 
action    of    (Thomsox   and   Cushxy), 
A.,  ii,  330. 
Antimony    alloys    with     bismuth    and 
copper  (Pabravaxo  and  Viviani), 
A.,  ii,  779,  852. 
with  copper  and  bismuth  (Parravano 

and  ViviAXi),  A.,  ii.  956,  1068. 
with  tin,  analysis  of  (McCay),  A.,  ii, 
1003. 
Antimony  ammonium  tetrahrovaidc  and 
ferric  ammonium  chloride  (Ephraim 
and  Weinberg),  A.,  ii,  41. 
halides,  compounds   of,  with  methyl - 
amine,     ethylamine,    and    diethyl- 
amine  (Ephraim  and  Weinberg), 
A.,  ii,  41. 
hydride,    estimation    of    (Recklebex 

and  GuniCH),  A.,    ii,  352. 
thallous  fluorides  (Ephraim  and  Het- 

maxx),  a.,  ii,  37, 
^risulphide,  varieties  of  (Zaxi),  A.,  ii, 
219. 
Antimony,   estimation   of  (Saxgee  and 
Riegel),  a.,  ii,  161. 
volumetric  estimation  of  (Schmidt), 

A.,  ii,  551. 
arsenic    and    tin,    estimation   of,     by 
means    of    potassium     ferricyanide 
(Palmer),  A.,  ii,  547. 
and  tin,  separation  of,  by  distillation 
(Plato-i,  a.,  ii,  903. 
Antimony  organic  compounds,  aromatic 
(May),     T.,     1956;      P.,     142,    218; 
(MoRGAX,        MiCKLETHWAiT,        and 
Whitby),  T..  34;  P.,  151. 
Antimony     poisoning     in     compositors 

(ScHRUMrF  and  Zabel),  A.,  ii,  986. 
Antiprotease  of  yeast  juice    (BrcHXER 

and  Haehx),  A.,  i,  648. 
Antipyrine,  influence  of,  on  the  j)roteins 
of  blood-serum  (Ckrvkllo),  A.,  ii, 
515. 
detection  of  in  pyramidone  (Pbimot), 
A.,  ii,  83. 
An ti thrombin  (Howell),  A.,  i,  793. 
Antitrypsin (Coblixer),  A.,  ii,  623. 
formation  of,  in  the  organism  (Br.\^ux- 

sTEix  and  Kepixoff),  A.,  ii,  786. 
and  trypsin  (Meyer),  A.,  i,  211. 
of  the   blood    and   of  urine,  relation 
between  (Hirata),  A.,  ii,  971. 
Antlerite,    identity  of  stelznerite   \vith 

(SuHAi.LER),  A.,  ii,  1076. 
Aorta,  normal  and  atheromatous,  amount 
of   cliolesterol  and  its  esters  in  the 
(WiXDAUs),  A.,  ii,  733. 
Apatite  from  Carrock  Fell,  Cumberland 
(Finlvysox),  a.,  ii,  30?. 
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Apnoea,  fatal,  after  excessive  respiration 

(Hendekson),  a.,  ii,  137. 
Apocyncum,  action  of  an  active  principle 
from  (Dale and  Laidlaw),  A.,  ii,  529. 
Aporrhegma         (Ackermann  and 

KuTscHER  ;    Ackermann),     A.,    ii, 
1089  ;   (ExGELAND   and    Kutscher), 
A.,  ii,  1090. 
Apparatus,  new  (Grzeschlk),  A.,  ii,  893. 
for   laboratories    and    lecture    experi- 
ments (Schofield),    a.,   ii,   1053  ; 
(Thiele),  a.,  ii,  1054. 
for  analytical  practice  (Beger),  A.,  ii, 

747. 
for decantation  (Netto),  A.,  ii,  540. 
gas-filling  (Lenhard),  A.,  ii,  493. 
for    the    distillation    of    fatty    acids 

(Brown  and  Thomas),  P.,  141'. 
for    the    estimation   of   sulphur    and 
arsenic  (.Kleine),  A.,  ii,  749. 
Arabonic  acid  (Boddener  and  Tollens), 

A.,  i,  460. 
Arbutin,  true,  preparation  of(HERissET), 
A.,  i,  692. 
and   methylarbutin,    properties,    dis- 
tinction and  detection  in  plants  of 
(BouRQUELOT  and    Fichtenholz), 
A.,  i,  273. 
Arc.     See  under  Electrochemistry. 
Arginine,    occurrence   of,   in  the   bull's 
testis  (Totani  and  Katsuyama),  A., 
ii,  325. 
t^^ Arginine  {a-amino-d-guatmw-n-valcrir 
acid),    synthesis  of,   and   its    benzoyl 
derivative  (Sorexsen),  A.,  i,  227. 
Argon,   preparation    of     (Fischer    and 
Hahnel),    a.,  ii,  608  ;  (Claude), 
A.,  ii,  1061. 
preparation  and  physical  constants  of 

(Crommelin),  A.,ii,  709. 
refraction    and   dispersion   of  (CuTH- 
BERTSON    and   Cuthbertson),    A., 
ii,  561. 
dielectric  cohesion  of  (BoL'ty),  A.,  ii, 

680. 
the  ionic  mobility  in  (France),  A.,  ii, 

479. 
experiments  on  the  combining  capacity 
of  (Fischer  and  Schroter),  A.,  ii, 
608. 
solubility  of,    in    water    (v.    Antro- 
I'OFf),  a.,  ii,  409. 
Argon  group,  gases  of  the,  viscosities  of 

(Kankine),  a.,  ii,  409,  829. 
Aromatic  compounds,  new  synthesis  of, 
from    aliphatic    compounds    (KoM- 
NENOS),  A.,  i,  362. 
solid,    threefold  emission   spectra    of 
(Goldstein),  A.,  ii,  671. 
Arsanilic  acid.     See  Phenylaisinic  acid, 

j(7-amino-. 
Arsenates.     See  under  Arsenic. 


Arsenic  in  the  Max  spring  at  Diirk- 
heinx  a.d.   Haardt   (Hintz),  A.,  ii, 
510. 
occurrence  of,  in  soils,  plants,  fruits, 
and  animals  (Headden),  A.,  ii,  890. 
pure  colloidal  (Lecoq),  A.,  ii,  406. 
toxicity  of  (Lecoq),  A.,  ii,  434. 
phosphorescent  oxidation  of  (Bloch), 

A.,  ii,  32. 
leduction     of      quinquevalent,       by 
hydrogen  bromide  (Rohmer),  A.,  ii, 
774. 
Arsenious    chloride,    reduction    of,    by 
hydrogen    (Besson   and    Fournier), 
A.,    ii,   406. 
Arsenic  ^rihydiide,   synthesis  of,    from 
its  elements  (Vournasos),  A.,  ii, 
951. 
influence  of,  on  the  organism  (Du- 
bitzki),  a.,  ii,  983. 
Arsenious    acid,    adsorption    of,   by 
ferric  hydroxide   (Biltz),  A.,  ii, 
106  ;  (Reychler),  A.,  ii,  289. 
application  of,  in  the  estimation  of 
dextrose       (Littebscheid      and 
Bornemann),  a.,  ii,  80. 
Arsenic  acid,   action  of,  on  gallic  acid 
(Il-tin),  a.,  i,  908. 
reaction  distinguishing  the  organic 
derivatives     of,     from    those    of 
arsenious  acid  (Covelli),   A.,  ii, 
1012. 
detection    of,    in    the    presence   of 
arsenious  acid  (Lutz  and  S  vinne), 
a.,  ii,  156. 
detection  of,  in  presence  of  phos- 
I)horic  acid   (Maderna),  A.,   ii, 
896. 
precipitation     of,      by    ammonium 
molybdate  (Maderna),  A. ,  ii,  896. 
detection  and  estimation  of,  in  the 
presence  of  arsenious  acid  (Brijn- 
NicH  and  Smith),  A.,  ii,  1109. 
Arsenates,  action  of,  on  the  growth  or 
algffi  (CoMi-:RE),  A.,  ii,  437. 
Arsenic  organic  compounds,  l)ehaviour 
of,   in  the  human   body  (Fischer 
and  Hoppe),  A.,  ii,  432. 
Arsenoacetylanthranilic  acid  (Farb- 
WERKE    vor.M.    Meistki:,   Lucil's, 
k  Brunino),  A.,  i,  84. 
Arseno -albumin,        preparation        of 

(Ki,opfer),  a.,  i,  292. 
Arsenoaryl-oxy-  and  thio-acetic  acids, 
preparation  of  (Farbwkukk  vokm, 
Mei.ster,  Lucius,  &  BRiJ.\i.\(;),  A., 
i,  452. 
Arsenobenzene,    p-di-\oAn     TMameli 

and  Patta),  A.,  i,  531. 
Arsenocresol,  f?i-amino-  (FARHMERKr, 
vorm.  Meistri:,  Lucius,  k  Brijn- 
iNc),  A.,  i,  804. 
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Arsenic  organic  compounds  : — 
Arsenomandelic  acid  and  its  sodium 
salt  (Parbwerke  vorm.  Meister, 
Lrcirs,  &  BRtrKixo),  A.,  i,  452. 
/^-Arsenophenyl  (Farbwerke  vorm. 
Meister.    Li'Cir.s,  k  Brijnikg), 
A.,  i,  148. 
di&mino-,   and  tftra-Amino-  (Farb- 
werke VORM.  Meister,  Lccifs, 
k  BrCsixo',  a.,  i,  804. 
Arsenophenylthiolacetic  acid  and  its 
sodium    salt    (Farbwerke    vorm. 
Meister,    Lrcirs,    k    BRiJxixG), 
A.,  i,  45-2. 
Arsenosomolybdic      acid,      salts     of 
^Ephraim  and  Feidel),  A.,  ii,  301. 
p-Arseno-o-tolylglycine  (Farbwerke 
vorm.  Meister,  Lunrs,  &  Brux- 
ixg),  a.,  i,  84. 
Arsenozidephenylthiolacetic         acid 

(F.A.RBWERKE         VORM.         MeISTKR, 

Lucius,  &  Bruxing),  A.,  i,  452. 
Arsenic,    detection    and    separation    of 
1Carl.sox),  a.,  ii,  998. 
apparatus  for  estimating  (Kasarnow- 
sKi),  A.,  ii,  451  ;  (Kleixe),  A.,  ii, 
749  ;  (SwEi-r),  A.,  ii,  895. 
apparatus  for  estimation  of,   in   iron 

and  steel  (Preuss),  A.,  ii,  1109. 
estimation  of  (Hakkixs),  A.,  ii,  451  ; 
(JAXXASCHandSEiDEL),  A.,  ii,  546. 
estimation  of,  in  copper  (Azz.\rello), 

A.,  ii,  241. 
antimony  and  tin,  estimation   of,  by 
means    of    potassium     ferricyanide 
(Palmer),  A.,  ii,  546. 
Arsenious  acid.     See  under  Arsenic. 
Arseno- compounds.     See  under  Arsenic. 
Artemisia  nraa,  occurrence  of  /-camphor 

in  (Whiitelsey),  A.,  i,  184. 
Arterenol  trimethyl  ether,  and  its  hydro- 
chloride   and    platinicliloride    (Max- 
xicH  and  Neumaxx),  A.,  i,  413. 
ArylalkyI-;7-anunophenols,    preparation 
of  (Chemische  Fabrik  auf  Aktiex 
vorm.  E.  Scherixg),  a.,  i,  28. 
Arylamines,     additive    compounds    of 
.>-f7-tuitrol)enzene  and  (Sudborough 
and  Bearu),  T.,  773  ;  P.,  71. 
secondary,  preparation  of  sub.stituted 
indoles  from  (Richards),  T.,  977  ; 
P.,  92. 
Arylhydrazonemesoxalyl-^/s-hydraiona 
acetoacetic  acids,  ethyl  esters,  bisazo 
compuiuKis    of  (BiJLow   and    BoZEX- 
HARDT),  a.,  i,  205. 
Asaronic   aeid,    preparation  of  (Luff, 
Perkix,  and   Robinson),   T.,   11.38; 
1'.,  13.3. 
Aieites,    chylous     and    pseudo-chylous 
(Wai.ms    and    Scholbrro).    A.,     ii, 
635. 


Asparagine,  synthetic  production  of,  in 
plants  (Priaxischxikoff  and  Scht- 
loff),  a.,  ii,  885. 
a-Asparagine,     natui-al     occurrence     of 

(Prixgsheim),  a.,  i,  303. 
Asparagus,   constituents  of    (Wicher.s 
and  Tollens),  A.,  ii,  885,  886. 
j   Aspartic   acid,    preparation   of  calcium 
and    copper    salts    (Abderhalkex 
and  Kautz.sch),  A.,  i,  231. 
racemic,  behaviour  of,  on  putrefaction 

(Xeubebg),  a.,  i,  366. 
polypeptides     from     (Fischer     and 

Fiedler),  A.,  i,  656. 
separation    and    estimation    of,    and 
glutamic      acid      (Osborxk      and 
Liddle),  a.,  ii,  1007. 
Asphyxia  in  the  spinal  animal   (K.\ta 

and  Starlixi;),  A-,  iii  i»0. 
Association  and  viscosity  (Thole),  T., 

2596:  P.,  .328. 
Asymmetric  synthesis,  attempts  at,  by 
means    of    circularly-polariseil    light 
(Padoa),  a.,  ii,  6. 
Atmospheric  air,  refraction  and  disper- 
sion of  (Cuthbertsox  and  Citth- 
bert.sox).  A.,  ii,  85. 
radium,     thorium,    and    actinium   in 

(Kurz),  a.,  ii,  476. 
disintegration    products    of     radium 
and  thorium  in  (Pacixi),  A.,  ii,  874. 
ionisation  of,    the  etfect  of  dust  and 
smoke  on  the  (Eve),  A.,  ii,  479. 
by  the  carbon  monoxide  dame  and 
by      radium       emanation       (de 
Broglie),  a.,  ii,  570. 
examination  of,  at  various  altitudes, 
for  oxides  of    nitrogen   and  ozone 
(Hayhvrst  and  Pkixg),  T.,  868; 
P.,  92. 
compressed,    physiological    effects    of 
(Hill,     Mackexzie,     Rowlands, 
TwoRT,  and  Walkku),  A.,  ii,  1079. 
liquid,      phenomena      observed      on 
mixing,    with     water    (v.    Wei- 
marx),  a.,  ii,  404. 
method      of      demoustrating      the 
properties  of  (Rebexstorff),  A., 
ii,  604. 
estimation  of  very  small  amounts  of 
ammonia    in     large    quantities    of 
(Liechti  and  Ritter),  A.,  ii,  75. 
estimation    of    carbon    monoxide    in 
(Goutal),  a.,  ii,  157. 
Atom,  shapeof  the(KLEEMAX),  A.,ii,704. 
number  of  electrons  in  an  (Cbowthf.r), 
A.,  ii,  918. 
Atoms,     the    mechanical    vibration    of 
(Sutherland),  A.,  ii,  946. 
and  molecules,  the  nature  of  the  force 
of  attraction   between  (Klekman), 
A.,  ii,  492. 
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Atomic    transpositions,    intramolecular 
(MoNTAGNE  and  Koopal),  a.,  i,  323  ; 
(Montagne),  a.,  i,  324. 
Atomic  vibration,  fundamental  constant 

of  (Sutherland),  A.,  ii,  116. 
Atomic  volumes.     See  Volumes. 
Atomic  weight,  a  function  of  the  volu- 
tion    of      space- symmetry      ratios 
(Howard),  A.,  ii,  490,  600. 
determinations,   vacuum  correction  of 
weighings   applied    to    (Guye    and 
ZACHARIADte),   A.,   ii,   116. 
of  mercury  (Easley),  A.,  ii,  957. 
of  nitrogen  (Guye  and  Drouginine), 

A.,  ii,  1056. 
of  phosphorus  (Baxteix  and  Jones), 

A.,  ii,  288. 
of    platinum    (Archibald),    A.,    ii, 

43. 
of     silver,      lithium,     and     chlorine 
(Richards  and  Willard),  A.,  ii, 
292. 
of  strontium  (Thorpe  and  Francis), 

A.,  ii,  209. 
of  tantalum  (Balke),  A.,  ii,  962. 
of  vanadium  (Pbandtl  and  Bleyer), 
A.,  ii,  134. 
Atomic  weights  of  groups  of  the  periodic 
system,    relation   between  (Scher- 
inga),  a.,  ii,  491. 
calculation  of  (Hinrichs),  A.,  ii,  26, 

285. 
as  mathematical  functions  (Loring), 

A.,  ii,  26. 
true,   according  to  Stas's  determina- 
tions   (Dubreuil).      a.,     ii,     34, 
290. 
report  of  the  International  Committee 

on,  T.,  1861;  P.,  190. 
table  of,  T.,  1865;  P.,  193. 
Atomic  weight  values,  repeating  figures 

in  (Loring),  A.,  ii,  1053. 
Atozyl  {sodium  j}-aini)iophenylarsinate) 
(Blumenthal),  a.,  ii,  982. 
toxicity  of  (MuTo),  A.,  ii.  640. 
reactions  of  (FiORi),  A.,  ii,  1012. 
Atractylis     gnmmifera,     principles    of 

(Angelico),  a.,  i,  403. 
Atropine,   action  of,   in  anaphylaxis  of 
guinea-pigs  (Auer),  A.,  ii,  985. 
physiological  action  of  (Cushny),  A., 
ii,  1095. 
Atropine  halogen  acetamides  (Einhorn 

and  Gottler),  A.,  i,  131. 
Aucubin,   presence   of,    in    varieties    of 

Auciiha  japonica  (Lebas),  A.,  ii,  63. 
Angite  from  the  RhiJn  basalts  (Galkin), 

A.,  ii,  721. 
Aorin    perchlorate    (Hofmann,  Kirm- 

reuther,  and  Thal),  A.,  i,  168. 
Anrons  salts.     See  under  Gold. 
Auto-adsorption  (Lewis),  A.,  ii,  934. 


Autolysis  (Lindemann),  A,,  ii,  1086. 
study  of,  by  physiochemical  methods 

(Benson  and  Wells),  A.,  ii,  978. 
action  of  mercury  salts  on  (Truffi), 
A.,  ii,  142. 
Availability   of   hydrogen    chloride    in 
alcoholic  solution,  influence  of  water 
on  the  (Lapworth  and  Partington), 
T.,  19. 
Avogadro's  law,   calculation  of  the  de- 
viations from  (Guye),  A.,  ii,  691. 
and  liquid  crystals  (Lehmann),  A.,  ii, 
193. 
Axinite    from    California    (Schaller) 

A.,  ii,  874. 
Azelaic     semi-aldehyde    methyl     ester 
and  its  bisulphite  compound  (Haller 
and  Brocket),  A.,  i,  217. 
Azides,  complex  (Meldola  and  Kunt- 

ZEX),  P.,  340. 
Azine,   CjgH2402N.2,  from  polymeride  of 
crotonaldehyde  (Deli^pine),  A.,  i,  219. 
Azinsuccinic  acid,  methyl  ester,  unsym- 
metric  (Darapsky),  A.,  i,  435;  sym- 
metric (Darapsky),  a.  ,  i,  436. 
o-Azobenzumide(HELLRRandWEiDNEB), 

A.,  i,  596. 
Azobenzene,   absorption    spectrum    and 
colour  of  (Crymble,  Stewart,  and 
Wright),  A.,  ii,  470. 
spontaneous        orystallisatiou        and 
melting-  and   freezing-point  curves 
of  mixtures  of,   and   benzylaniline 
(Isaac),  A.,  ii,  1034. 
compound    of,    with    trinitrobenzene 
(Hofmann  and  Kii.mreuther),  A., 
i,  548. 
^rchlorate  (Hofmann,  Metzler,  and 

Hobold),  a.,  i,  370. 
o-chloro-;j-hydroxy-       ("Wohlleben), 
A.,  i,  27. 
Azobenzenes,  stereomeric  (Go.itxer  and 

Gortner),  a.,  i,  790. 

Azo-componnds,  colour  and  constitution 

of  (Hewitt  and  Thole),  T.,  511 ; 

P.,  54. 

therniochemical      investigations      on 

(Sventoslavsky),  a.,  ii,  588,  691. 

complex  (Meldola   and    Kuntzek), 

P.,  340. 
oxidation  of  (Anoeli),  A.,  i,  645. 
o-amino-,  action  of  heat  on  (Charrier), 

A.,  i,  287. 
hydroxy-,     salts     and     hydrates     of 
(Hantzsch  and  Robertson),    A., 
i,  203. 
nitrated,    relation  between  absorption 
spectra  and  chemical  constitution  of 
(Baly,  Tuck,  and  Mar.sdex),  T., 
1494  ;  P.,  166. 
Azo-coupling,  influence  of  hydroxyl  ions 
on  (Heller  and  Galleh),  A.,  "i,  286. 
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Aioimide  {hydrazoic  acid,  hydronitric 
acid),  condensation  of,  with  fulminic 
acid  (Palazzo),  A.,  i,  342. 

action     of,     on     methylcarbylamine 
(Oliveri-Mandala),  a.,  i,  343. 

triazole  and  tetrazole  from  (Dimroth 
and  Fester),  A.,  i.  645. 
Azoimides     of    the     acetoacetic     series 

(FoRSTER  and  Newman),   T.,    1.360; 

P.,  197. 
p-Azoimidobenzoic     acid,     ethyl     eater 

(Dimroth  and  Pfister),  A.,  i,  904. 
Azolitmin,  commercial  (Scheitz),  A.,  i, 

865. 
Azomethineazo-dyes  (Green  and  Sen), 

T.,  2242  ;  P.,  243. 
Azomethylenefluorene  (Wislicents  and 

Rrss),  A.,  i,  840. 
Azophenols,  chronioisomerism  and  homo- 

chromoisomerism  of  (H.vntz.sch),  A., 

i,  790. 
Azopyrazolones,  decomposition  of,  with 

concentrated     nitric     acid     (Bl'LOw, 

Haas,  and  Schmachtenbero),  A.,  i, 

902. 
Azostrychninesnlphonic    acid  (Leuchs 

and  Bou,),  A.,  i,  766. 
Azotobacter,   influence  of   the    mineral 
constituents  of  nutritive  solutions  on 
(Krzemiesiewsk.\),  a.,  ii,  987. 

fixation   of  nitrogen   by   (Hoffmann 
and  Hammer),  A.,  ii,  988. 
a-Azotoluene  (Thiele),  A.,  i,  890. 
Azotolnenehydrazinesalphoiiic         acids 

and  their  salts  (Truger  and  Wester- 

kamp),  a.,  i,  207. 
o-Azozybenzamide        (Heller         and 

Weidner),  a.,  i,  596. 
Azoxybenzeneo-carbozylic  acid 

(Frfxndlek),  a.,  i,  138. 
2:2'-Azoz7benzoic    acid,    3:6:3':6'-^ra- 

chloro-  (Bamberger  and  Elgab),  A., 

i,  269. 
o-Azozycinnamic    acid    (Heller    and 

TrscHNER),  a.,  i,  597. 
Azozy- compounds,        })reparation        of 

(Reit/.enstf.in),  a.,  i,  702. 
2:2'-Azozydiphenylniethane-4:4'-dicarb- 

ozylic  acid,  ethyl  ester  (Dcval),  A., 

i,  560. 
;>-Asoz7phenetole,  absorption  of  carbon 

dioxide  by,  relation  between  solubility 

and  the  physical  state  of  the  solvent 

in  the  (Homfray),  T.,  1669  ;  P.,  197. 

B. 

Bacilli,  dysentery,  action  of,  on  nitrates 
and  nitrites  (LooiE),  A.,  ii,  988. 
Koch's,     preparation     of    a    culture 
medium    from   (Baudran),   A.,   ii, 
531. 


Bacillus  anthracis,  proteolytic  power  of 

(Bielecki),  a.,  ii,  642. 
plymouthietisis,  fermentation  of  formic 

acid    by    (Franzen    and    Greve), 

A.,  ii,  799. 
tuberculosis,  utilisation  of  amino-acids 

and  polypeptones  by  (Koelker  and 

Hammer),  A.,  ii,  737. 
Bacteria,    assimilation    of    carbon     by 

(Lebedeff),  a.,  ii,  229. 
assimilation  of  nitrogen  by  (Bottom- 
ley),  A.,  ii,  988. 
accumulation  of  nitrogen  in  soils  by 

free  (Koch),  A.,  ii,  60. 
enzymes  in  (Abderhaij)EX,  Pincus- 

SOHX,  and  Walther),  A.,  ii,  989. 
and  other  micro-organisms,  growth  of, 

in  atmospheres  enriched  with  oxygen, 

(Moore    and    Williams),    A.,    ii, 

737. 
rate  of  death  of,  in  oxygen   (Paul, 

BiRSTEiN,     and    Reuss),    A.,    ii, 

642. 
production  of  nitrous  oxide  by  (Tacke), 

A.,  ii,  231. 
putrefaction  of  fibrin  by  (McCrddden), 

A.,  ii,  988. 
decomposition  of  nitrates  by(SEWERiN), 

A.,  ii,  148. 
fermentation  products  of,   determina- 
tion of  volatile  acids  in  (Seliber), 

A.,  ii,  642. 
soil,  influence  of  depth  of  cultivation 

on  (King  and  Doryland),  A.,  ii, 

231. 
I       See  also  Bacillus,  Fermentation,  and 

Yeast. 
Bacterium      putidum,     hsemolysin     of 

(BrRCKHARDT),  A.,  ii,  799. 
Balsam,  cabureiba  (Tschibch  and  Werd- 

ml'ller),  a.,  i,  689. 
Honduras      (Tschirch     and    VTerd- 

muller),  a.,  i,  688. 
Barbierite  (Schaller),  A.,  ii,  1078. 
Barium,  hand   spectrum  of  (Lecoq  de 

Bdisraudran),  a.,  ii,  3. 
ultra-red  line  spectnim  of  (Randall), 

A.,  i,  1014. 
and  magnesium,  antagonistic  action  of 

(Joseph    and    Meltzrr),    A.,    ii, 

228. 
Barium,   ammonium   arsenosomolybdate 

(Ephralm  and  Feidel),  A.,  ii.  301. 
chloride,  action  of,  on  the  frog's  heart 

(PoriAsoN),  A.,  ii,  529. 
mercuric  chloride  (ScHREiNSMAKKRa), 

A.,  ii,  490. 
rinc   chloride,  and   iodide   (Ephraim 

and  Model),  A.,  ii,  851. 
hydroxide  and  nitrate,  solubility  of,  in 

the  presence  of  each  other  (Parsons 

and  C!oESON  .  A     "    1065. 
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Barium  nitrate  and  hydroxide,  solubility 
of,  in  the  presence  of  each  other 
(Parsons  and  Corson),  A.,  ii, 
1065. 

nitride,  preparation  of  (Wolk),  A.,  ii, 
849. 

mercuric  nitrite  (Ray),  T.,  326  ;  P., 
7. 

oxy<rithiophosphate,  dioxyrfithiophos- 
phate  and  dioxydiselenophosphate 
(Ephraim  and  Ma.iler),  A.,  ii, 
206. 

sulphate   (Oechsner    de    Coninck), 
A.,  ii,  612. 
solubility  of,  at  high  temperatures 

(Melcher),  a.,  ii,  293. 
colloidal  (Kato),  A.,  ii,  850. 
adsorption  of  uranium-Xby  ( Berry), 

T.,  196;  P.,  6. 
and  hydrogen  sulphate  (Rohland), 
A.,  ii,  411. 

ethyl  sulphate,  decomposition  of,  in 
acid  and  alkaline  solutions  at 
different  temperatures  (Kremann), 
A.,  ii,  596. 
Barium,  estimation  of  (Huybrechts), 
A.,  ii,  898. 

volumt-tric  estimation  of  (Selvatici), 
A.,  ii,  454. 
Barley,    sterilisation    of    (Schroeder), 
A.,  ii,  1103. 

iniluence   of   copper    and    manganese 
sulphates  on  the  growth  of  (Brench- 
ley),  a.,  ii,  889. 
"  Barytocelestine "     from     Binnenthal, 

Switzerland  (Rosicky),  A.,  ii,  309. 
Basalt,    radium    content  of   (Strutt), 

A.,  ii,  1025. 
Base,  CgHj^N,  from  isopentane  and  am- 
monia (Losanitsch),  a.,  i,  543. 

C9H17ON3,  from  ether  and  ammonia 
(Losanitsch),  A.,  i,  543. 

C10H21O3N3,  and  its  hydrochloride, 
from  rf-limonene  bisnitrosochloride 
and  hydroxylamine  (Cusmano), 
A.,  i,  686. 

CjgHaiON,  from  acetylcamphor-?/!- 
hydroxyanil,  and  its  picrate 
(Borsche,  Schmidt,  Tiedtke,  and 
Rottsieper),  a.,  i,  882. 

C22H25O4N,  from  reduction  of  cory- 
cavine,  and  its  aurichloride  (Gae- 
BEL),  A.,  i,  502. 
Bases  and  acids,  relations  between  the 
strength  of,  and  the  quantitative 
distrilnition  of  affinity  in  the  mole- 
cule (Fi.tiRscHEiM),  T.,  84. 

externally  compensated,  resolution  of 
(Pope  and  Read),  T.,  987;  P., 
118. 

action  of,  on  chloral  hydrate  (Es'K- 
laar),  a.,  i,  299. 


Bases,    action    of,    on  the  oo'-dibromo- 
derivatives  of  dicarboxylic  acids  (Le 
Sueur  and  Haas),  T.,  173  ;  P.,  4. 
aromatic,  additive  compounds  of,  and 
mercury  salts   (Staronka),  A.,    i, 
876. 
organic,   and  acids,   solubility  of,   in 
solutions    of   their    salts    (SiDG- 
wick),  p.,  60. 
iron  double  salts  of  (Scholtz),  A., 

i,  97. 
compounds  of  acid  dyes  with  (Radi,- 

berger),  a.,  i,  760. 
action  of  cyanogen  bromide  and  of 
phosphorus  halides  on  (v.  Braun), 
A.,  i,  189. 
Basic  slag.     See  Slag,  basic. 
Batrachiolin,  a  nucleo-protein  in  frog's 

eggs  (McClendon),  A.,  ii,  54. 
Beckmann  rearrangement  (Montagne), 

A.,  i,  623. 
Beef,     phosphorus    in     (Francis    and 
Trowbridge),  A.,  ii,  731,  792. 
nutritive  value  of  fish  in  comparison 

with  (Slowtzoff),  A.,  ii,  626. 
extracts    of,    presence    of   glycuronic 
derivatives  in  (Gri.mbert  and  Tur- 
pax'd),  a.,  ii,  979. 
Beer,  value  of,  in  the  organism  (Voltz, 
Forster,  and  Baudrexel),  A.,  ii, 
975. 
detection  of  saponin  in,  by  haemolysis 
(Rusconi),  a.,  ii,  559. 
Beer  yeast.     See  Yeast. 
Bees,   respiration  of  (Parhon),  A.,  ii, 

513. 
Beet  (sugar),  composition  of  (Andrl^k, 
Bartos,  and  Urban),  A.,  ii,  1.52. 
estimatior  of  sugar  in  the  (Andrl/k 
and  StanEk),  A.,  ii,  463. 
Behenic  acid,  dihromo-,  calcium,  stront- 
ium, and  magnesium  salts  (Farben- 

FABRIKEN    VORM.    F.    BaYER    &    Co)., 

A.,  i,  215. 
Beilstein  reaction    for  halogens  (Mil- 

uoth),  A.,  ii,  67. 
Benincopalenic  acid  (Kaifax),  A.,  i,  689. 
Benincopalic  acid  (Kahan),  A.,  i,  689. 
a-  and  )3-Benincopalinic  acids  (Kahan), 

A.,  i,  689. 
a-  and  /8-BenincopaloIic  acids  (Kahan), 

A.,i,  689. 
a-,  $-,  and 7-Benincopaloresins  (Kahan), 

A.,  i,  689. 
Benitoite,  paragenesis  and  occurrence  of 

(LoUDEKBACK  and  Blasdalk),  a.,  ii, 

310. 
Benzaldasine,  ^/(-hydroxy-  (Noelting), 
A.,  i,  177  ;  (FuANZENandEicHLKR), 
A.,  i,  700. 

p-hvdroxy-  (FnANZEN*  and  Eichlkr), 
A.,  i,  700. 
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Benzaldehyde,  action  of  light  on,  in 
presence  of  iodine  (Mascarelli), 
A.,  i,  389,  746:  (Mascarelli  and 
BosixELLi),  A.,  i,  561. 

action  of  ethyldiazoacetate  on  (DiECK- 
MAXX),  A.,  i,  385. 

condensation  of,  with  gnaiacol  (Max- 
chot),  a.,  i,  314. 

condensation  of,  with  2-naphthol-3- 
carboxylic  acid  (Friedl),  A.,  i,  741. 

condensation  of,  with  resorcinol  (Pope 
and  Howard),  T.,  78. 

action  of,  on  the  monosodium  deriva- 
tive of  phenvlacetonitrile  (BoDROUX 
and  Taboury),  A.,  i,  622. 

dimeric  (Mascarelli),  A.,  i,  389. 

di-o-substituted,  preparation  of  tri- 
phenylmethane  colouring  matters 
from  (Axilixfaebex-  &  Extr.\kt- 
Fabrikex  vorm.  J.  R.  Geioy), 
A.,  i,  17.".. 

sulphide.  See     4-Aldehydophenyl 

sulphide. 
Benzaldehyde,  m-amino-,  preparation  of 
salts  of,  in  the  presence  of  anhydro- 
o-aminobenzaldehyde  (Farbex- 

fabrikex  vorm.  F.  Bayer  &  Co.), 
A.,  i,  390. 

2-chloro-6-bromo-,  2-chloro-4:6-irf;- 
bromo-5-amino-,  2:4:6-fribromo-5- 
amino-,  and  2-chloro-4:6-<^ibrorao-5- 
hydroxy-  (Axilinfarbex-  &  Ex- 
trakt-Fabrikex  vorm.  J.  R. 
Geigy),  a.,  i,  175. 

o»-cyano-,  nitro-  and  chloro-nitro- 
phenylhydrazones,  and  nitrotolyl- 
hydrazones  (PoNZio  and  Gio'vktti), 
A.,  i,  195. 

/^-hydroxy-,  hydrobromide  (Gomberg 
and  CoxE),  A.,  i,  872. 

2:3-rfihydrox)'-,  and  its  derivatives 
(Pavly  and  Lockemaxx),  A.,  i, 
561. 

o-nitro-,  chemical  action  of  light  on 
(Bamberger  and  Elgar),  A.,  i, 
268. 

2:4:6-^r^■nit^o-,  diacetate  (Sp.\th),  A., 
i,  488. 
Benzaldehydebenzylhydrazone,     forma- 
tion  of  (BrscH   and   Fleischmaxx), 

A.,  i,  282. 
Benxaldehyde-''-chIoro-/>-iutrophenyl- 

hydrazone,  v-amino-,  and  its  oxalate 

and    livdrochloride    (Poxzio),    A.,    i, 

444. 
Benzaldehydedi/^'batylacetal,    o-nitro-, 

OJAMi!i;iL<.Kit  and  Elgar),  A.,  i,  268. 
B«nzaldehydediethylacetal,  o-nitro- 

(Bami!F.u<,f:i:  and  Ei.(;.\i:).  A.,  i,  268. 
Benzaldehydediphenylethylhydrazone 

anil    its    hydrochloridf    (BrscH    and 

Fleischmaxx),  A.,  i,  282. 


Benzaldehydedipropylacetal,       o-nitro- 
:  Bamberger  and  Elgak),  A.,  i,  268. 
Benzaldehydediisopropylacetal,  o-nitro- 
( Bamberger  and  Elgar),  A.,  i,  268. 
Benzaldehyde-o-Bitrophenylhydrazone, 
a)-amino-,  and  its  hydrochloride  and 
«-nitro-  (PoNZio),  A.,  i,  443. 
Benzaldeliyde-/)-nitroplienyUiydrazone, 
w-amino-,  and  its  oxalate  and  hydro- 
chloride and   (B-nitio-,  action   of  am- 
monia on  (Poxzio),  A.,  i,  442. 
Benzaldehyde-(?-nitro-j)-tolylhydrazone, 
o-'-amino-,      and      its      hydrochloride 
(Poxzio),  A.,  i,  444. 
Benzaldehyde-^-nitro-o-tolylliydrazone, 
co-amino-,  and  its  oxalate  and  hydro- 
chloride (Poxzio),  A.,  i,  443. 
BenzaldehydesalphoxyUc  acid,  sodium, 
barium,  and  zinc  salts  (Bazlzx),  A., 
i,  40. 
Benzaldehyde-m-tolylhydrazone(PAPOA 

and  Graziaxi),  A.,  i,  13ri. 
Benzaldeliyde-;>tolylmercaptal  (Fromm 

and  Raiziss),  A.,  i,  555. 
Benzaldehyde- 1:2:4-.     and    1:3:4-,    and 
l:4:5-xylyUiydrazone     (Padoa     and 
(iUAZiAXi),  A.,  i,  :>09,  778. 
Benzamarone,     o-,     m-,     and    ^-nitro- 

(Stobbe  and  WiLSOX),  A.,  i,  624. 
Benzamide,    ammonium    benzoate    and 
water,     the    system     (Reid),    A.,   ii, 
701. 
Benzamide,  o-,  m-,  and  p-fluoro-  (Meyer 

and  Hub),  A.,  i,  735. 
Benzamide-o-azobenzoic   acid    (Hrller 

and  Weidxer),  A.,  i,  596. 
Benzamidine,  o-nitro-,  and  its  platini- 

ehloride  (M.\Tsri),  A.,  i,  696. 
Benzanilide,  3:5-rfi-iodo-2-amino- 

(Wheeler  and  Johxs),  A.,  i,  382. 
TTf^oBenzdianthrone,    and    <€^rabromo- 
(ScHOLL,   Maxsfieli),  and   Potschi- 
wauscheg),  a.,  i,  494. 
Benzene,  vapour  pressure  of  (Barker), 
A.,  ii,  185  ;  (Smith  and  Mexzie.s). 
a.,  ii,  1037. 
and  bromo-  and  chloro-benzene,  ex- 
pansion of  (v.  Biron),  a.,  ii,  393. 
and   nitrobenzene,   heats  of  liquefac- 
tion of  (Meyer),  A.,  ii,  182. 
separation  of  cyclohexane  from  mix- 
tures  containing  (Patteksok  and 
Fleck),  T.,  1773;  P.,  207. 
Benzene  derivatives,  absorption  spectra 
and  constitution  of  ( W  aua.>4CHKO), 
A.,  ii,  1015. 
morphological     studies    of    (Arm- 
STRONO),    T.,     1578  ;     P.,     139  ; 
(Colgate  and  Ronn),  T..  1585  ; 
P.,  139. 
isomeric,        freezing-mixtures        oi 
(Bruni),  a.,  i,  467, 
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Benzene  and  its  homologues,  presence  of 
ethylene  linkings    in   (Charitsch- 
koff),  a.,  i,  104. 
synthesis  of  a  polymeride  of  (Losa- 

nitsch),  a.,  i,  2. 
absorption  of,   from  the  air,  by  men 
and  animals  (Lehmann,  Gunder- 
MANN,  Stohr,  and  Kleiner),  A., 
ii,  875. 
molecule,     space     representation     of 

(Earl),  A.,  i,  104. 
nucleus,  mechanism  of  substitution  in 
(WiELAND  and  Weckeu),  A.,  i, 
242. 
orientation   in   the    (Obermiller), 
A.,  i,  826. 
Benzene,     estimation     of,     in    alcohol 

(Wolff),  A.,  ii,  1116. 
Benzene,   l:3-('ichloro-4-iodo-,  and  1:3- 
<^ichloro-4-iodoso-        (Willgerodt 
and  Bollert),  A.,  i,  827. 
iodoso-,  behaviour  of,  in  the  animal 
organism   (Luzzatto  and   Satta), 
A.,  ii,  433. 
as-,   and    .s'-<r?'chloroiodoso-,    and    as- 
irichloroiodoxy-,    and     their    salts 
(WiLLGBRODT  and  "Wilcke),  a.,  i, 
828. 
iodoxy-,  behaviour  of,  in  the  animal 
organism  (Luzzatto  and    Satta), 
A.,  ii,  984. 
nitro-,  reduction  of,  to  aniline  (Otin), 

A.,  i,  727. 
l-chloro-2:4-f^mitro-,    action    of,     on 
pyridine  bases,  and  platinichlorides 
of  additive  compounds    (Reitzex- 
STEiN  and  Stamm),  A.,  i,  283. 
l:3-rfzchloro-4:6-(:?initro-,      action     of 
pyridine    on   (Zincke    and   "Weis- 
pfexxing),  a.,  i,  585. 
s-trinitro-,    additive    compounds    of, 
with    arylamines    (Sudborough 
and  Beard),  T.,  773;  P.,  71. 
additive  compounds  with  hydrazine, 
phenylhydrazine  and  azobenzene 
(Hofmann  and  Kirmreuther), 
A.,  i,  548. 
nitroso-,  condensation  of,  with  chlor- 
anthranilic  esters  (Freundler),  A., 
i,  445. 
Benzeneazoacethydrazide,   and  /^-nitro- 
(Dimroth  and  de  Montmollin),  A., 
i,  899. 
iV^-Benzeneazoacetophenylhydrazidine 
(Dimroth  and  Merzbachrr),  A.,  i, 
897. 
Benzeneazo-o-,  -m-,  and  -p-anisoylacetio 
acid     methyl     esters     (Wahl     and 
Silberzweig),  a.,  i,  263. 
Benzeneazobenzenediazoninm    chloride, 
dichromate        and        plntinichloride 
(Hewitt  and  Thole),  T.,  514  j  P.,  54. 


5-Benzeneazo-2-benzylgIyoxalidone, 
^>nitro-    (Finger  and    Zeh),   A.,  i, 
591. 

5-Benzeneazo-l-«i-bromophenyl-6-pyrid- 
azone-3-carboxylic  acid,  ?/i-bromo-, 
ethyl  ester  (Henrich,  Reichexburg, 
Nachtigall,  Thomas,  and  Baum), 
A.,  i,  902. 

5-Benzeneazo-l-ju-chlorophenyl-6-pyrid- 
azone-3-carboxylic  acid,  ^-chloro-, 
ethyl  ester  (Henrich,  Reichenburg, 
Nachtigall,  Thomas,  and  Baum), 
A.,  i,  902. 

Benzeneazodiacetylhydrazine,  ji^-nitro- 
(DiMROTH  and  de  Montmollin),  A., 
i,  899. 

Benzeneazodibenzoylhydrazine      (Dim- 

ROTJl    and    DE    MOXTMOLLIX),    A.,    i, 

899. 
Benzeneazodiphenylphenol,         jt»-nitro- 

(Fichter  and  Walter),  A.,  i,  29. 
4-Benzeneazo-l:3-diplienyl-5-pyrazo- 
lone-2'-carboxylic    acid    (Michaelis 
and  Leo),  A.,  i,  516. 
4-Benzeneazo-3-faryl-5-pyTazolone 
(Torrey     and     Zanetti),     A.,     i, 
893. 
7-Benzeneazoglatacononic    acid,    ethyl 
ester,       phenylhydrazone       (Hen- 
rich, Reichenburg,  -Nachtigall, 
Thomas,  and  Baum),  A.,  i,  901. 
TO-bromo-,     ethyl     ester,     ?ji-bromo- 
phenylhydrazone  (Henrich,  Reich- 
enburg,    Nachtigall,     Thomas, 
and  Baum),  A.,  i,  902. 
^-chloro-,  ethyl  ester,  ^-chlorophenyl- 
hydrazone     (Hexrich,     Reichen- 
burg,  Nachtigall,  Thomas,  and 
Baum),  A.,  i,  902. 
Benzeneazohydrazinedicarbozylic  acid, 
tr ihromo-,  ethyl  ester  (Dimroth  and 
DE  Montmollin),  A.,  i,  899. 
5-Benzeneazo-8-hydroxyqninoline,    and 
/j-acetylamino-,    ^-amino-,    /)-bromo-, 
and    j/^nitro,    and    their    derivatives 
(Fox),  T.,  1339;  P.,  177. 
Benzeneazomethylenefluorene,  /^-bromo- 
and  its  f/ibromide  (WisLicExus  and 
Russ),  A.,  i,  840. 
4-Benzeneazo-a-naphthol,  5-nitro- 

8-acetylamiH0-(FiCHTERandK()HNEL), 
A.,  i,  108. 
Benzeneazoa-  and  /3-naphthylhydrazine- 
sulphonic     acids,     nnd     their     salts 
(Tkuger  and   We.steukamp),   A.,  i, 
208. 
Benzeneazo-ct'-nitroplienylacetonitrile 
(PoNzio     and     Giovetti),     A.,     i, 
195. 
4-Benzeneazo-l-nitro80-6-hydroxy- 
3-methylpyrazole     (Htii.ow,     Haas, 
and  Schmachtexbekg),  A.,  i,  903. 


INDEX   OF   SUBJECTS. 


1295 


jY-Benzeneazo-ozalomonophenylhydr- 

azidine,  sodium  salt  of  (Dimroth  and 

Merzeachee),  a.,  i,  898. 
Benzeneazophenetole,      o-,      m-,      and 

/i-Ditro-  (  Baly,  Tuck,  and  Mar-sdes), 

T.,  1501. 
4-Benzeneazo-l-phenyl-3-furyl-5-pyr- 

azolone  (Torrey  and  Zaxetti),  A.,  i, 

S93. 
Benzeneazophenylmethane       (Thiel£\ 

A.,  i,  S90. 
4-Benzeiieazo-l-phenyl-3-methyl-5-pyr- 

azolone-2  -  carboxylic  acid ;  M  ich  a  ells, 

KRru,  Leo,  and  Zif.sel),  A.,  i,  514. 
4Beiizeneazo-l-plienyl-3-metliyl-5-pyr- 

azolone-3'-carboxylic  acid  (Michaelis 

and  Horix),  A.,  i,  :>\1. 
4Benzeneazo  l-phenyl-3-metliyl-5-pyr- 

azolone-4  -carboxylic  acid  (Michaell-< 

and  Hnii.v),.  A.,  i,  517. 
4-Benzeneazo-l-plienyl-5-metliyl-3-pyr- 

azolone-2'-carboxylicacid(MiCHAELLS 

and  Kadim;).  A.,  i.  .'jIB. 
5-Ben2eneazo-l-phenyl-6-pyTidazone-3- 

carboxylic  acid,  ethyl  ester  {Henrich, 

Reichesburg,  Nachtigall,  Thomas, 

and  Baum),  A.,  i,  901. 
4-Benzeneazopyrazolidoae  (BiJLOw  and 

BOZENHARDT),  A.,  i,  205. 

Benzeneazo  ;7-tolaene-4-hydrazine8uIpli- 
onic  acid  and  its  salts  (TrOgeii  and 
Westerkamp},  a..,  i,  208. 
Benzeneazo-2:5-xylene-4-hydrazine8al- 
phonic  acid,  and  its  7>-toluidine  salt 
(Trigger   and   Westerkamp),  A.,   i, 
208. 
BenzeneazO'/^-zylidine     and     its     salts 
(TuuGEii   and   Wf-sterkamp),  A.,   i, 
208. 
Benzenedicarboxylic  acid,  /^irahydroxy-, 
diethyl    ester    (Leuchs    and    Theo- 
noRE.srr),  A.,  i,  395. 
Benzenesalphonanilide,  "-amino-,  and  its 
hydrochloride     and     hydroxy-,     and 
"-nitro-  (Uli.mann  and  Oross),  A.,  i, 
887. 
Beiizenesulphonbenzyl-"-nitroanilide 

vOi'oLSKi),  A.,  i,  726. 
Bensenesulphonic     acid,     i.somorphous 
derivatives  of  (Briti.sh  Association 
Reports),  A.,  i,  549. 
p-iodophenyl  e-ster  (Wohllep.en),  A., 

i,  '27. 
2:4-  and  3:5-rfj-iodo-,  their  esters  and 
metallic  salts,  2:5-  and  3:4-rfi-iodo-, 
ethyl    and    methyl    esters,    3:4:5-, 
2:4:5-,     and     2:3:5-/n-iodo-,    their 
esters  and  metallic  salts   (Boyle), 
T.,  211  :  P.,  4. 
BensenesalphonmethylaniUde,    amino-, 
and    nitro-   (Ullmann    arnl    (Jpn^js^, 
A.,  i,  887. 


Benzenesulphonmetbylpicramide  (Ofol- 

3KI),  A.,  i,  726. 
Benzenesnlphon-o-nitroethylanilide 

(Opol.<;ki),  a.,  i,  726. 
l-Benzenesnlphonyl-l  -St-.^triaxoino- 

naphthalene  ;Morg.\x  and  Godden'), 

T.,  1716. 
Benzene8alphonyl-4-bromo-a-&aphtliyl- 

amine    (Morgan  and  Goddbn),   T., 

'1710. 
l-Benzene8alphonyl-4-bromonaplithyl- 

ene-2-diazo-l-imide     (MoR(;an      and 

GoDDEN),  T.,  1712  ;  P.,  165. 
2-Benzene8ulphonyl-4-bromonapbtliyl- 

ene-l-diazo-2-imide     (Morgan     and 

Godden),  T.,  1710  ;  P.,  165. 
1-     and     2-Benzene8ulphonyl-4-bromo- 

l:2-nap]ithalenediamiiies      (Morgan 


and 
165. 


GODDEN), 


1709 


P., 


Benzenesolphonyl-y'-liydroxyphenyl- 

ethylmethylamine     (Walpole),     T., 

947. 
Benzenesulphonyl-i^-methoxjrplienyl- 

ethylamine  (Walpole),  T.,  946. 
l-Benzenesulphonyl-S-methylpyraxo- 

lone,  5-chloro-,  and  5-ehloro-4-bromo-, 

(MiCHAELLs  and   Lachwitz),    A.,    i, 

641. 
Beiizenesalphonyl-3-naphthalide, 

o-aniino-,  and  o-nitro-  (Ullmann  and 

Gj:os.s)^  a.,  i,  887. 
2-BeDzene8alphonyl-l  :2  -naphthylenedi- 

amine      and      its      formyl      deri^-a• 

tive    (Morgan    and    Godden),    T., 

1714. 
Benzenesulphonylnaplitliylene-2:3-di- 

azoimide  (.Mi>i;gan  ;ind  Godden),  T. 

1718. 
l-Benzene8alphonylnaphthylene-2-di- 

azo-1-imide  (Morgan  and  Godden), 

T.,  1717. 
2-Benzene8ulplionyliiaphthyleiie-l-di- 

azo-2-imide  (.Mop.gan  and  Godden), 

T..  171.'.. 
Benzenesulphonyl  2-nitro-4-bromo-a- 

naphthylamine   .Morgan    and   God- 

l.EN),  T.,  1711. 
Benzenesulphonyl-  l-nitro*0-iuiphthyl- 

amine  (Morgan  and    Godden),   T., 

1714. 
Benzene8nlphonyl-2:4-<f<°nitro-a- 

naphthylamine    (Morgan   and  God- 
den \  T.,  1715. 
Benzene8alphonyl-;>-nitrophenyIethyl- 

amide     and     it.s    methyl     derivative 

(JoHN.soN      and      Guk.st),      A.,      i, 

311. 
Benzenesulphonylnitrosomethylhydr- 

azine  .Tiiiele\  .\.,  i,  8S9. 
Benzenetetracarboxylic      acids.        See 

Mellophauic  and  Prehnitic  acids. 
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Benzene- 1: 3: 5  -  trisulphonylter-^j-  amino  - 
benzeneazo-j3-naphthol  (Mokgan  and 
Pickard),  T.,  56. 
Benzene  - 1 : 3: 5-trisulphonylter-7yi-       and 
^-nitroanilines   (Morgan  and  Piok- 
ARO),  T.,  54. 
Benzene-l:3:5-trisulphonylter-^-phenyl- 
enediamine  (Morgan  and  Pickard), 
T. ,  55. 
Benzene-l:3:5-trisulplionylter  y)-phenyl- 
enediazoimide  (Morgan    and    Pick- 
ard), T.,  54. 
Benzenyl-4-amino-3-tliiocresol     platini- 
chloride  (Wheeler  and  Liddle),  A., 
i,  17. 
Benzhydrol,  cH-j)-hTomo-  (Biltz,  Edlef- 
sen,    and    Seydel),    A.,    i,    570; 
(Biltz),  A.,  i,  621. 
2:4-rfihydroxy-,    and    it.s   dipotassium 
compound    (Pope   and    Howard), 
T.,  80. 
Benzhydrozimic  acid,  menthonyl  ether 

of  (Cusmano),  A.,  i,  51. 
Benzidine    formation    (Duval),  A.,    1, 
559,  588,  646. 
derivatives,  acetylation  of  (Cain  and 

May),  T.,  720  ;  P.,  71. 
the  use  of,  for  the  detection  of  minute 
traces  of  blood  (McWeeney),  A., 
ii,  84. 
quinonedichloroimide  (Knorr),  A.,  i, 
325. 
Benzidine  reaction,  medico-legal  aspect 
of,    in    examination    of    blood-stains 
(BoRDAs),  A.,  ii,  364, 
Benzil    and   dibenzyl,   cryoscopic  beha- 
viour of  (Mascarelli  and  Mu.satty), 
A.,  ii,  390. 
Benzil,  fit-^-bromo-,  and  its  oxime  and 
phenylhydrazone  (Biltz,  Edlefsen, 
and  Seydel),  A.,  i,  570. 
4:4'-rfzchloro-,    and      its      hydrazone 
(Kenner  and  Witham),  T.,  1967. 
Benzilic  acid,  action  of  thionyl  chloride 

on  (Stolli^),  a.,  i,  737. 
Benzilic  acid,  cli-2)-hTomo-  (Biltz,  Ed- 

LEF.SEN,  and  Seydel),  A.,  i,  570. 
/S-Benzil-jS-naphthylosazone  (Padoa  and 

Santi),  a.,  i,  779. 
j3-Benzil-o-  and  ^^-tolylosazone  (Padoa 

and  Saxti),  A.,  i,  779. 
Benziminazole-2-benzoic  acid,    phenyl- 
hydrazide,  and  salts,  methyl  and  ethyl 
ester  and  their  methiodides,  and  nitro- 
(Rupe  and  Thies.s),  A.,  i,  72. 
Benziminomethyl  ether  methyl  hydrogen 
sulphate,  and  platinichloride  (Mat- 
sui).  A.,  i,  695. 
o-uitro-,  and  its  derivatives  (Matsui), 
A.,  i,  696. 
Benziminylbenzy Iglyoz alidone  ( Fi noek 
and  Zeh),  a.,  i,  591. 


Benzo-sfr-butylamide,  2:4-diacetyl- 

amino-  (Bogert,  Amend,  and  Cham- 
bers), A.,  i,  895, 
Benzocyc/oheptadienone  and    its  dihro- 
mide  (Thiele  and  Weitz),  A.,  i,  854. 
Benzon/c/oheptanol  (Thiele  and  Weitz), 

A.,  i,  855. 
Benzoic   acid,   change  of,   into  salicylic 
acid  in  sunlight  (Neuber<;),  A.,  ii, 
814. 
esterification  of,  by  mercaptan  (Reid), 

A.,  i,  481. 
behaviour  of,  in  fowls,  in  the  presence 
of   glycine    (Yoshikawa),   A.,    ii, 
880. 
detection  of,  in  meat  and  fat  (Flscher 

and  Gruenert),  A.,  ii,  1121. 
estimation    of,    in    foods    (nan    der 
Laan  and  Tydens),  A.,  ii,  759. 
Benzoic   acid,   ammonium    salt,    benza- 
mide  and  water,  the  system  (Reid), 
A.,  ii,  701. 
bismuth  salts  of   (Godfrin),    A.,   i, 

842. 

sodium  salt,  existence  in  solution  of 

compounds  of  caffeine  and  (Pel- 

LiNi  and  Amadori),  A.,  i,  416. 

action  of,  on  the  production  of  gas 

by  bacteria  (Herter),  A.,  ii,  147. 

fate   of,    in    the    human    organism 

(Dakin),  a.,  ii,  228. 
behaviour    of   ureides    and    purine 
derivatives   towards   solutions   of 
(Pellini  and  Amadori),   A.,  i, 
525. 
Benzoic   acid,   m-chlorophenyl  and   m- 
bromopheuyl  esters  of  (Wohlleben), 
A.,  i,  27. 
menthyl  ester  of  (CoHEN  and  Dudley), 
T.,  1750. 
Benzoic   acid,  ja-amino,   vj-propyl    ester 
(Fritzsche  &  Co.),  A.,  i,  32. 
j[>-nitro-,  dialkylaminoalkyl  esters  and 
their  derivatives   (Einhorn  and 
Uhlfelder;  Einhorn,  Fiedler, 
Ladisch,  and  Uhlfklder),  A., 
i,  170. 
isobutyl    esters    (Farbenfabrikrn 
voRM  F.  Bayer  &  Co.),  A.,  i, 
381. 
«-acetylamino-,  piperidino-ethyl  ester 
and    its    hydrochloride     (Einhorn 
and  Uhlfelder),  A.,  i,  171. 
2:5-diacetylamino-  (Bocert,  Amend, 

and  Chambers),  A.,  i,  894. 
alkyloxy-  and  alkylamino-,  derivatives 
of,  rotation  of  the  menthyl  esters  of 
the  (Cohen  and  Dudley),  T.,  1732  ; 
P.,  209. 
3:4-<Z/amino-,  esters  and  alkylamino- 
esters  and  their  derivatives  (Ein- 
horn and  Uhlfelder),  A.,  i  172. 
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Sensoic      acid,        2-chloro-3:5-</iiutro-, 
action  of  pyridine  on  (Zixckk),  A., 
i,  556. 
5-chloro-2-nitroso-,  ammoniam  salt  of 

(Heller  and  Fraxtz),  A.,  i,  S49. 
0;  ill-,  and /)-flnoro-,  methyl  esters  of 

(Meyee  and  Hub),  A.,  i,  735. 
r)-hydroxy-,   condensation    of  formal- 
dehyde with    (Epstein),    A.,   i, 

iirr 

estimation  of,  as  tribromophenol 
bromide  (Autenrieth  and 
Beuttel),  a.,  ii,  552. 

2:4-!/jhydroxy,  methyl  ester  (v.  Bae- 
YKR,  Aickelin,  Diehl,  Hallkxs- 
LEBEx,  and  Hess),  A.,  i,  249. 

4-iodo-2-amiuo-,  4-iodo-2-nitro-,  and 
4:5-o?i-iodo-2-amino-,  and  ethyl  ester 
of  the  latter  (Wheeler  and  Johss), 
A.,  i,  843. 

2-iodo-3-aeetylaniino,  3-iodo-4-  and  5- 
amino-4-acetylamiuo-,  and  -5-nitro-, 
5-iodo-2-acetylamino-,  3:4-  and 
3:5-rftiodo-,  3:5-rfaodo-4-amino-, 
ethyl  ester  of,  and  3:4:5-<raodo- 
(Whekleb  and  Liddle),  A.,  i, 
18. 

6-iodo-3-acetylamiuo-  ("Wheeler  and 
Hoffman),  A.,  i,  662. 

2:5-rfaodo-,  and  its  sodium  salt  and 
ethyl  ester,  3:5-f^iiodo-2-amino-, 
and  its  salts,  ethyl  ester  and  amide, 
and  2:3:5-^modo-,  and  its  sodium 
salt  (Wheeler  and  Johns),  A.,  i, 
381. 

;/i-nitro-,  0-,  )H-,and^-chlorophenyland 
p-iodophenyl  esters  of  (  Wohlleben), 
A.,  i,  27. 

3:5-rfmitro-4-hydroxy-,  coloured  com- 
pounds of,  with  hydrocarbons 
(MOROENSTERN),  A.,  i,  482. 

o-nitroso-,  propyl,  isopropyl  and  iso- 
batyl  esters,  and  3:6-dichloro-2- 
nitroso-  (Bamber<;er  and  Elt.ar), 
A.,  i,  268. 

rft'thio-  {phenylcarbithionic  acid),  bis- 
muth and  iron  salts  and  methyl  and 
ethyl  esters  (Block  and  HoHx), 
A.,  i,  256. 
Bensoic  acid,  separation  of  cinnamic 
acid  and  (dk  ,Ton«;),  A.,  ii,  81. 

detection  of,  in  wine  (von  i»eu  Heide 
and  Jakob),  A.,  ii,  359. 
Benzoic  aeidt,  substituted,  solubility  in 
water  and  melting-point  curves  of 
(Flaschner  and  Kankin\  A.,  i, 
255. 

''ichloro-   (Ullmann   and    Waonbb), 
A.,  i,  254. 
Bensoic   acid    cycloid,   ;''beu/oy1amiiio- 

(Hellkk     and     Tischnkk),     A.,     i, 

770. 


Bensoic     anhydride,     j9-diacetylamino- 
(Hkller   and    Tischxkb),    A.,    i, 
770. 
;ii-bromo-  (Danaila),  A.,  i,  381. 
j;>-chloro-  (Lockemann,   Lobenstein, 
Ende,  and  Hekolo),  A.,  i,  637. 
o-Benzoicsulphinide         ( ' '  saccharin  "), 
•■stimatiou  of,  in    foods   (Testosi), 
A.,  ii,  167. 
detection  and  estimation  of,  in  foods 
(ToRTELLi    and    Piazza),    A.,    ii, 
908. 
estimation    of,    in    urine    and    fseces 
(Blook  ;  Wakeman),  A.,  ii,  1011. 
Benzoin,      substituted      indoles      from 

(Richards),  T.,  977  ;  P.,  92. 
/•Benzoin,  optically  active  glycols  from 
(McKenzie    and    Wres),    T.,    473; 
P.,  54. 
Benzoin,     '2:2'-diw.ixo-,     existence      of 
(Ekecrantz  and  Ahlqvist),   A.,   i, 
859. 
2-Benzo-a-napbthol,    and     its     benzoyl 
derivative,   metallic  salts  and   piperi- 
dine  salt  (Edminson  and  Hilditch), 
T.,  226. 
Benzophenone,  dimorphism  of  (Schaum), 
A.,  i,  391. 
action  of,  on  hydrocarbons  under  the 
influence  of  sunlight  (Patbkxo  and 
Chieffi),  a.,  i,  41. 
electrolytic  reduction  of  (Mcllkr  and 

Koppe),  a.,  ii,  387. 
and       diphenylmethane,      cryoecopic 
behaviour     of     (Mascakelli     and 
Musatty),  a.,  ii,  390. 
Benzophenone,    2:4:6-^r{'bronio-,    action 
of  heat  on  (Montaone),  A.,  i,  42. 
p-chloro-,    a-    and   3-chloroimides    of 
(Stieglitz  and   Petefj?on).  A.,  i, 
323. 
2:4-rfihydroxy-,     new      synthesis     of 
(Fischer),  A.,  i,  248. 
Benzophenone-S:4 -dicarboxylic        acid 

(Lavaix  and  Lombard),  A.,  i,  748. 
Benzophenoneimine     derivatives,      pre- 
paration of  (Moore),  A.,  i,  281. 
Benzophenoneoxime,     2-chloro-     (Mon- 

TAi.NE  and  Koopal),  A.,  i,  323. 
Benzophenonephenylimine.         See    Di- 

lilirnyliiitthylfneaniline. 
Benzophosphide  (Kvans  and  Tilt),  A., 

i,  ".'iiS. 
a-Benzopinaeolin,    chlorine    derivatives 
of  (SiHuiDUN  and  v.  Eschkr),  A.,  i, 
369. 
a-  and  /3-Benxopinaeolin,  decomposition 

of  (l)KLArRK\   A.,   i.    120. 

i>*omfrisati()n     and     constitution     of 
(Dei.ai  rk),  a.,  i,  323. 
Bensopinaeolin.  a-«-4:4'-</ichloro-  (MoN- 
TAGKBaud  Koopal),  A.,  i,  32;}. 
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a-BenzopinacoliiiB,  influence  of  sub- 
stituents  of  the  phenyl  group  on  the 
transformation  of,  into  j3-pinacolius 
(MoNTAGNE  and  Koopal),  a.,  i,  323. 

Benzopinacone,  A-A'-dihromo-  (Mon- 
TAciNE),  A.,  i,  324. 

Benzopinacones,  influence  of  substituents 
of  the  phenyl  group  on  the  transfor- 
mation of,  into  benzopinacolins  (Mon- 
tagne),  a.,  i,  324. 

Benzo-7-pyroixe,  salts  of  (Gomberg  and 
Cone),  A.,  i,  872. 

t7-Benzoqainone,  mechanism  of  reactions 
of  (Michael),  A.,  i,  748. 
action     of     hydrogen      chloride      on 

(Michael  and  Cobb),  A.,  i,  748. 
action  of,  on  diamines  and   esters   of 
amino-acids  (Siegmund),  A.,  i,  749. 

o-Benzoquinoneoxime,  4-chloro-6-nitro- 
3-hydroxy-,  and  6-mtro-4-nitroso- 
amino-3-hydroxy-  (Hellek  and 
SouRLis),  A.,  i,  749. 

p-Benzoqainone-2:5-r^iaminobenzolc 
acid,  methyl  ester  of  (Siegmund),  A., 
i,  749. 

0-Beiizoquinoiieozime-4-azo-;3-naphthol, 
6-nitro-3-hydroxy-  (Heller  and 
SouRLis),  A.,  i,  750. 

Benzoyl  c?isulphide,  3:5-di-iodo-2-amino- 
( Wheeler  and  Johns),  A.,  i,  382. 

Benzoylacetic  acid,  behaviour  of,  in  tlie 

animal  body  (Friedmann),  A.,  ii, 

795. 

ethyl  ester,  o-carboxyphenylhydrazone 

of  (Michaelis  and  Leo),  A.,  i,  515. 

7-Benzoylalauine,  lactone  of,  and  its 
use  in  synthesis  of  beuzoylated  dipep- 
tides  (Mohr  and  Stroschein),  A'.,  i, 
483. 

Benzoylalanyl-a-amino/sobutjrric  acid 
and  its  amide  and  lactone  (Mohr  and 
Stroschein),  A.,  i,  483. 

Benzoylanthranil,  constitution  of 
(MuMM  and  Hesse),  A.,  i,  770. 

Benzoylanthranilic  acid,  acetylamino- 
{acetylanthr-anoylanthranilic  acid)  lac- 
tone and  amide  of  (MoHRandKoHLER), 
A.,i,  116. 

Benzoylantliraquinone-l-thiol  (Seer  and 
Weitzenbock),  a.,  i,  571. 

Benzoylasparagine  (Pauly  and  Weir), 
A.,  i,  256. 

Benzoylaspartic  acid,  methyl  hydrogen 
and  dimethyl  esters  and  derivatives 
(Pauly  and  Weir),  A.,  i,  256. 

Benzoylation,  anomalous  products  of 
(Heller  and  Tischner),  A.,  i,  770. 

o-Benzoylbenzoic  acid,  jo-bromo-  (Kon- 
leii,  Heritage,  and  Burnley),  A., 
i,  563. 

Benzoyl-p-bromoanilinofuraz  an  (  Boese- 
KEN  and  Couvert),  A.,  i,  644, 


Benzoyl -;»-bromoanilino-o3'-furodiazole 

(BoESEKEN  and  Couvert),  A.,  i,  644. 
Benzoyl-jj-bromobenzylidenehydrazine, 

ji)-bronio-  (Cubtius,  Melsbach,    and 

Rissom),  a.,  i,  509. 
Benzoylcarbamic    acid,   halogen-substi- 
tuted propyl  and  isopropyl  esters  of 

(Johnson  and  Guest),  A.,  i,  886. 
Benzoylcarthamine    (Kametaka     and 

Perkin),  T.,  1421  ;  P.,  181. 
I-    and    t^-a-Benzoylcarvozimei,    tetra- 

bromo-  (Deussen  and  Hahn),  A.,  i, 

273. 
Benzoyl  -  in-  chlorobenzylidenehy  dr  azine , 

7M-chloro-  (CuRTius,  Melsbach,  and 

Rissom),  A.,  i,  509. 
Benzoyl-m-chlorophenylalanine     (  Fla- 

Tow),  A.,  i,  321. 
0-,  and  A'-Benzoyl-S-cMorosalicylamide 

(Tithekley  and  Hughes),  T..  1380  ; 

P.,  175. 
a-Benzoyl-y-cinnamoyl-yS-phenylbutyric 

acid,   ethyl  ester  and  its  ^//bromide 

(BoRscHE),  A.,  i,  683. 
BenzoyIdihydro?n«5obenzdiantlirone,  id- 

^?-bromo-   (Scholl,    Mansfeld,    and 

Potschiwauscheg),  a.,  i,  495. 
Benzoyldihydroflavanthren,     ^-bromo- 

( Potschiwauscheg),  A.,  i,  517. 
2-Benzoyl-3:4-dimetliozybenzoic      acid 

(Faltis),  A.,  i,  698. 
2'-Benzoyldiplienylsulphidi',2:4-r/mitro- 

( Mayer),  A.,  i,  262. 
7  Benzoyl-a/S-diphenylbutyric  acid  and 

its  ethyl  ester  (Borsche),  A.,  i,  35. 
/8  Bejizoyl-a-diphenylethylhydrazine 

(BusCHUudFLEISCHMANN),  A.,  i,  282. 

3-Benzoyl-l:l-diplienyl-2-8tyryl-4-ci/c/o- 
butanone  and  its  bromo-derivative 
(Stauuinger  and  Buchwitz),  A.,  i, 
47. 

iV^-Benzoyldiphenylthiourazole  (  Busch, 
REiNHARDTaud  Limi'Ach),  a.,  i,  142. 

Benzoylenebenziminazole,  and  its  salts, 
and  amino-,  and  nitro-  (Rupe  and 
Thiess),  a.,  i,  71. 

Benzoylenecarbamide,      synthesis      of 
(Finger  and  Zeh),  A.,  i,  382. 
3-amino-.    See  Tetrahydroquinazoline- 
2:4-dione,  3-amino-. 

Benzoyletliyl-4-aminonaphthalene-l-di- 
azonium  salts  (Morgan  and  Couzens), 
T.,  1694. 

aA-Benzoyletliyl-l-4-naplithalenedi- 
amine  and  its  diazo-derivatives  (Mor- 
gan and  Couzens),  T.,  1693  ;  P.  165. 

Benzoyleaxanthrone  (Zeknkr),  A.,  i, 
693. 

Benzoylfurylalanine  (Flatow),  A.,  ii, 
322. 

Benzoylhiitidine,  ;)-nitro-  (Pauly),  A., 
i,  336. 
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Benzojlbydrazine,      2:4-diacetylamino- 

(BoGERT,    Amexd,  and    Chambers), 

A.,  i,  895. 
Benzoylhydrazobeozene    (Rassow    and 
Baumaxn),  a.,  i,  79. 

nitroso-,  reduction  of  (Nomblot),  A., 
i,  206. 
Benzoyl-o-hydroxybenzylidenehydr- 

azine,    o-hydroxy-   (Curtius,    Mels- 

BACH,  and'RissoM),  A.,  i,  509. 
Benzoylrfi-iodohistidine,    and    />-nitro- 

PArLY,  A.,  i,  639. 
Benzoyl-lactonitrile  (Davis),  T.,  950: 

P.,  89. 
2-Beiizoyl-3-methoxy  benzoic     acid,     4- 

hydroxy-  (Faltis),  A.,  i,  698. 
1  -Benxoyl-4-methylcorimarone,    2 - byd r- 

oxy-,  and  its  salts  (Auwers),  A.,  i,  630. 
Benzoylmorphine,   ;j-hydroxy-,   and  its 

hydrocliloride      and       methobromide 

(Riedel),  a.,  i.  765. 
2-Benzoylnicotinic  acid  (Kirpal),  A.,  i, 

505. 
Beii2oyl-?n-,  and  /^-nitroaniline,  ?«-  and 

p-nitTo-  (Gesell{;chaft   fije   Chem- 

iscHE  IxDrsTKiE  IN'  Basel\  A.,  i,  481. 
Benzoyl-o-nitrobenzylidenehydrazine, 

o-nitro-    (CrKTir.s,    Melsbach,     and 

Rissom),  a.,  i,  509. 
Benzoyl-  m  -nitrobenzylidenehydrazine, 

rrt-nitro-    (CcRTirs,    Mel.sbach,    and 

Rissom),  A.,  i,  509. 
Benzoyl-^vnitrobenzylidenehydrazine, 

/>-uitro-    (CriiTirs,     Melsbach,    and 

Rissom),  A.,  i,  509. 
Benzoyl-4-nitroetbyl-a-naplithylainine 

(Morgan  and  CorzEXSi,  T.,  1693. 
Benzoyl-^-nitro(>-tolmdiiie,   m-  and  p- 

iiitro-  (Gesellschaft  fcr  Chemische 

Industrie  ix  Basel),  A.,  i,  481. 
a-Benzoylomithine  (Sorexsex),    A.,  i, 

227. 
Benzoyloscine,   resolution    of  (Ttjtin), 

T.,  1793;  P.,  215. 
Benzoyl-rf-oscine,  and  its  salts  (Tutik), 

T..  1796;  P.,  215. 
Benzoyloxybenzoic  acid,  'i-4-nitro-,  and 

its  ethyl  ester  and  o-4-aniino-,  ethyl 

ester  of  (EiNHOBN  and  v.  Bagh),  A., 

i,  259. 
Benzoyloxybenzoic      anhydride     (Eix- 

HORX),  A.,  i.  741. 
o-Benzoyloxybenzoylcarbonic  acid,  ethyl 

pstpf  (Einhorn),  A.,  i,  741. 
Benzoyloxywobutyronitrile  and  m-nitro- 

(D.wis),  T.,  951  ;  P.,  90. 
a-Benzoyloxy^hexonitiile  (Davis),  T., 

951  ;  P.,  89. 
2-BenzoyIoxy-4-methylcoamarone 

lArwEKs),  A.,  i,  630. 
a-Benzoyloxyoctonitrile    (Davis),     T., 

951  ;  P.,  89. 


6  -Benzoyloxy- 1  -phenyl  -  3  -  forylpyrazole 

iToRRET  and  Zaxetti',  A.,  i,  893. 
8-Benzoyloxy-  5  -phenyl-3-methyldi- 

hydroacridine  iPope  and   Howard), 

T..  S3. 
8-Benzoyloxy-ll-phenyl-5-naphtlia- 

xanthen  (Pope  and  Howard),  T.,  83. 
7-BenzoylphenyIalanine,     lactone     and 

anilide  of  (Mohr  and  Stroscheix), 

A.,  i,  736. 
Benzoylphenylalanylglycine  (Mohr  and 

Stroscheix),  A.,  i,  736. 
y)-Benzoylphenylazoiinide  (Dimroth  and 

Pfistek),  A.,  i,  905. 
Benzoyl-?^-,    and   ^'-phenylenediamine, 

};!-,  and  /)-amino-  (Gesellschaft  FtJR 

Chemische    Industrie    in    Basel), 

A.,  i,  481. 
a-BenzoyI-a-phenyl-)3-ethylidenehydr- 

azine.    /<-cblnro-,     in-,    and    y)-nitro- 

(Lockemaxx,Lobexsteix,  Exde,  and 

Herold),  A.,  i,  637. 
Benzoylphenylhydrazine.  i-bromo-  ( Wis- 

LicENi's  and  Fischer',  A.,  i,  621. 
a-Benzoyl-a-phenylhydrazine,  ^'-chloro-, 

and  m-,  and  j>-nitro-,  and  their  deriv- 
atives    (Lockemaxx,     Lobexsteix, 

Exde,  and  Herold),  A.,  i,  637. 
2-Benzoyl-3phenyl-5-8tyryl-(ryc/ohexan- 

5-ol-l-one  (Borsche  ,  A.,  i,  683. 
2-Benzoyl-3-phenyl-5-8tyryl-A*-r;/c/o- 

hexenone  (Borsche),  A.,  i,  683. 
Benzoylphloroglncinol,  and  its  diethyl 

ether  (Fischer),  A.,  i,  249. 
Benzoylphloroglncinolcarboxylie     acid 

anditasilveisalt(FiscHEi:),  A.,  i,  248. 
Benioyltetrahydropyranthrone,       di-p- 

bromo-   (Scholl    and    Potschiwau- 

scheg).  a.,  i,  272. 
Benzoylthiocamphorimide     (Oddo    and 

Maxxessier).  a.,  i,  399. 
2-Benzoyl-6-thiol-4-ketopenthiophen- 

thiophen-5-carboxylic    acid,    3-hydr- 

oxy-,     ethyl     ester     (AriTZJjrH      and 

(Kelbeb),  a.,  i,  410. 
Benzoyl-Tn-tolylenediamine,      ni-amino- 

(Geseli^cuaft      fur      Chemischb 

Industrie  in  Basel),  A.,  i,  481. 
8-Benzoyl- 1 : 1 :2- triphenyl-4-(-^c/obaU- 

none,  and  its  dioxime   (Staudinoek 

and  BrcHwiTz\  \.,  i,  47. 
Benzphenyliminomethyl  ether,   and  its 

hvdro<'lili>ride      and      platinichlonde 

(.Matsi-i),  a.,  i,  696. 
2:l:3-Beiutriazole       ( j'henyl-^-cuimino- 

benzene),   ketochlorides  and   qoinones 

of  (Zih'CKE  and  Scharff),  A.,  i,  140. 

Bensyl  ethers,  formation  of  \\.  Braun), 

A.,i,  479,  732;(v.HALBAN),A..i,619. 

allyl  ether  (v.  Braun),  A.,  i,  479. 

propyl  ether  (Zeltnkk  and  Taras* 
off),  a.,  i,  316. 


ii.  1300 


INDEX   OF   SUBJECTS. 


Benzyl  mercaptan,  reactions  of  (Smythe 
and  FoRSTER),  T.,  1195  ;  P.,  135. 

sulphide  dihromide  (Fuomm  and 
Raiziss),  a.,  i,  555. 

disulpliide  (Smythe  and  Forster), 
T.,  1196. 

irtsulphide,  and  its  additive  compound 
with  silver  nitrate  (Smythe  and 
FoRSTEii),  T.,  1196  ;  P.,  135. 

^c^rasulphide  (Smythe  and  Forster), 
'       T.,  1198;  P.,  136. 
a-Benzylacetoacetic  acid,  o-cyauo-,  ethyl 

ester  (Mitchell  and    Thorpe),   T., 

2278. 
Benzylamine,    absorption    spectrum    of 

(Purvis),  T.,  1552. 
Benzylamineacrylic  acid.     See  Methyl- 

cinuaniic  acid,  co-aniino-. 
l-Benzylaminoanthraquinone  (Seer  and 

Weitzexbuck),  a.,  i,  571. 
jS-Benzylamino-a-benzylcarbamidopro- 

pionic  acid  (Fkanklaxd),  T.,  1689; 

P.,  203. 
4-Beiizylamino-?Ai-creBol,  and  its  sodium 

salt  and    hydrochloride   (Chemische 

Fabrik     auf    Aktien     vorm.     E. 

Schering),  a,,  i,  28. 
4-Beuzylaminophenol,  3-chloro-  and  its 

hydrochloride    (Chemische     Fabrik 

AUF   Aktien  vorm.  E.    Schering), 

A.,  i,  28. 
j8-Benzylamino-;3-phenyI-oa-dimethyl- 

propionic   acid,    and    its   salts,  etiiyl 

ester,      and      lactam      (Staudinger, 

Klever,  and  Kober),  A.,  i,  588. 
Benzylammoninm     iridi-chloride      and 

bromide  (Gutbier  and  Riess),  A.,  i, 

98. 
Benzylaniline,  spontaneous   crystallisa- 
tion and   melting-  and  freezing-point 

curves  of  mixtures  of,  and  azobenzene 

(LsAAc),  A.,  ii,  1034. 
)8-Benzyl-7-beiizylaminometliylhydan- 

toin  aud  its  hydrochloride  (Frank- 
land),  T.,  1689;  P.,  203. 
5-Benzyl-2-benzylideneglyoxalidone 

(Finger  and  Zeh),  A.,  i,  591. 
Benzylbutyramide  (Staudinger,  Kle- 
ver, and  Kober),  A.,  i,  587. 
6-Beiizylcarbainino-a-naphthol-3-8al- 

phonic  acid,  and  nitro-,  sodium  salts 

(Badische  ANILIN-&  Soda-Fabuik), 

A.,  i,  667. 
9-Benzylcarbazole    (Cassella  &    Co.), 

A.,  i,  775. 
3-Benzylcinnamic    acid    (Ruhemann), 

T.,  460. 
4-Benzylcoamaran  (Maeschalk),  A.    i, 

55. 
Benzyldeoxybenzoin,  chloro  o-,  -wt-,  and 

-/v-nitro-  (Stobbe  and  Wilson),  A.,  i, 

624. 


Benzyldioxindole  (Kohn),  A.,  i,  697. 
i^-Benzyl-o-etbylanisole     (Marschalk), 

A.,  i,  500. 
Benzylethylconinium  ferrichloride 

(Scholtz),  a.,  i,  97. 
Benzyl-o-ethylphenol       (Marschalk), 

A.,  i,  500. 
isoBenzylglyoxalidone,    and   its    acetyl 

derivative  (Finger  and  Zeh),  A.,  i, 

591. 
Benzylbydantoin,  ^^-hydroxy-,  Blender- 

niann's,    synthesis  and    formation  of 

(Dakin),  a.,  ii,  796. 
Benzylhydrazine,      nitroso-,      benzoyl- 

and    benzenesulphonyl-derivatives    of 

(Thiele),  a.,  i,  889. 
Benzylidene  (f /propionate  and  rZibenzoate, 

and  0-,  m-,  and  ^-nitro-,  c^ibenzoates 

(Wegscheider    and    Spath),   A.,   i, 

155. 
Benzylideneacetone-semicarbazone,    o.\- 

imiuo-  (RuPE  and   Kessler),  A.,    i, 

94. 
Benzylidene-/>-aminobenzoic    acid,   and 

0-   and  y)-hydroxy-,  and   tlieir  esters 

(Manchot  and  Furlong),  A.,  i,  33. 
Benzylideneaminocinnamic     acid,     P' 

cyauo-,  auiyl  ester,  optical  investiga- 
tion of  (Stumpf),  a.,  ii,  809. 
4-BenzyIideneaniino-?;i-cre801       (Chem- 
ische Fabrik  auf  Aktien  vorm.  E. 

SciiERiNo),  A.,  i,  28. 
Benzylideneamino-lmethyltetrahydro- 

quinazoline-2:4-dione,  aud  (y-hydroxy- 

(Kunckell),  a.,  i,  439. 
4-Benzylideneaminopbenol,        S-chloro- 

(Chemische    Fabrik    auf    Aktien 

vorm.  E.  Schering),  A.,  i,  28. 
S-Benzylideneaminotetrahydroquinazo- 

line-2:4-dione,  aud  its  potassium  salt 

(Kunckell),  A.,  i,  439. 
Benzylideneaniline,  3:4-(i/hydroxy-,  and 

its  dimetliyl  ether  (I^oelting),  A.,  i, 

177. 
Benzylideneanthranilic    acid,   and    m-, 

and  jtf-hydroxy-,  3:4-rf/hydro.xy-,  and 

0-,   VI-,   and  ^(-uitro-  (Wolf),  A.,  i, 

736. 
Benzylideneazine,    ju-broino-,    and    m- 

rliloro-     (CirRTiu.s,     Melsbach,    and 

Rissom),  a.,  i,  509. 
Benzylidene-f/w-azotoIuene-4-hydr- 

azone,   aud  y-hydroxy-,  and  jo-nitro- 

(TiKiGER  and  Westekkamp),   A.,    i, 

207. 
.iT/H-Benzylidene-S-bromosalicylamide 

(Hughes  aud  Titheklev),  P.,  344. 
Benzylidenecamphor,  2-,  3-,  and  4-uitro- 

(Wootton),  T.,  411. 
.s7//(-Benzylidene-6-chloro8alicylamide 
'  (Tithep.lev  aud  Hughes),  T.,  1376; 

P.,  175. 
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Benzylidenecinnamylideneacetone, 

liydroxylamine-oxime  of  (CirsA   and 

Bernardi),  a.,  i,  t3S4. 
d-Benzylidene-S-^'-camylrhodanic   acid, 

and  5-TO-  and^^-nitro-  (Kaluza),  A.,  i, 

130. 
BenzylidenedeozybenzoiB,    o-,    m-,  and 

/)-nitro-,    and    their    isomerides    and 

derivatives    (Stobbe     and    WiLsox), 

A.,  i,  624. 
Benzylidenedioxyphenylpropionic     acid 

ethvl  ester,  isomeride of  (Dieckmann :, 

A./i,  385. 
4-Benzylidene-3  faryl-5-pyrazolone 

(ToRREY  and  Zanetti),  A.,  i,  892. 
Benzylidene- A^'-<7/c?ohexadieiiol    ( Kotz 

and  Grethe),  A.,  i.  24. 
5-BenzyIidene-3-  ('-sohexylrhodanic    acid, 

and  5-m-  and  -j;-nitro-,  and  5-o-hydr- 

oxy-  (Kaliz.a.),  A.,  i,  131. 
Benzylidenehydrazine,     o-amino-,     m-, 
and  ^-hydro.xy-,  and   their  deriva- 
tives (Fkaxzex  and  Eichlek),  A., 
i,  700. 

o-aminobenzoylamino-  (Curtius?, 

Melsbach,  and  Rissom  i,  A.,  i,  509. 

Benzylidenemethylhydrazine,      nitroso- 

Thiele),  a.,  i.  8S9. 
4-BenzyIidenemetliyl-6-methyl-2-pyr- 

imidone,  yn-jhdihydToxj-,  and  its  salts 
.Stark  and  Bogemaxni.  A.,  i,  437. 
4-Benzylidene-l-phenyl-3-furyl-5-pyr- 

azolone  (Tobrey  and  Zanetti),  A.,  i, 

893. 
BenzylidenepiperonylidenerycZopentan- 

ones   SroiiBEand  Haertel),  A.,  i,  44. 
Benzylidenepyruvic      acid,     o.xinie     of 

(CirsA  and  Bernardi),  A.,  i,  684. 
Benzylidenerhodanineglycylglycine 

(Andreasch),  a.,  i,  69.=). 
jS-Benzylidene-a-rhodaninepropionic 

acid,   and  /(-hydroxy-  (Andreasch), 

A.,  i,  695. 
1-Benzylidene-  l:2:3:4-tetrahydroacri- 

dine,     and     its     picrate     (Borsche, 

S(  iiMiDT,  TiEDTKE,  and  Rottsieper), 

A.,  i,  883. 
Benzylidene-o-tolaidine,         p-hydroxy- 

f.MANrHOT  and  Furlong),  A.,i,  34. 
Benzylidene  di-o-tolyl-oxylylenediam- 

ine    Sciioi.TZ  and  Wolfrum),  A.,  i, 

772. 
Benzylmalonic  acid,  o-cyano-,  ethyl  e8t«r 

fMiTcHELi.  and  Thorpe),  T.,  2270  ; 

P.,  249. 
a-Benzyl-ZS-methylhydrazine,     rfihydro- 

nliloride  aiul  o-nitro.s<i-  (Thiele),  A,, 

i.  8!<9,  890. 
/S-Benzyl-o-methylhydrazine,   o-nitroso- 

(Thiele),  a.,  i,  889. 
B«nzyl       methyl      ketone,      a-cyano- 

(BoDRou.x),  A.,  i,  623. 

xcviii.  ii. 


l-Benzyl-2-naphthol-3-carboxylic  acid, 
and  its  methyl  ester  and  acetyl 
derivative,  and  a-amino-,  o-bromo-, 
o-chloro-,  and  a-hydroxy-,  methyl 
esters  of  (Friedl),  A.,  i,  742. 
Benzylnitroamine,     and     its     mercury 

derivative  (Thiele),  A.,  i,  890. 
Benzyloxamic  acid,  ethyl  ester  (Thiele), 

A.,  i,  889. 
Benzyloxamide  (Thiele),  A.,  i,  889. 
0-   and  /^-Benzyloxybenzoic  acid,  men- 
thvl  esters  of  (Cohen  and  Dudley), 
T.',  1745. 
o-Benzyloxybenzoyl     chloride   (Boehr- 

INOER  &  Sohne),  a.,  i,  3S6. 
2-  "Benzyloxybenzoyloxybenzoic      acid 
(benzylsalicylosalicylic    acid)  (BoEHB- 
in(;er&  Sohne),  A.,  i,  386. 
0-Benzyloxynaphthoic     acid,     menthyl 
ester  of    Cohen   and   Dudley),  T", 
1748. 
Benzyl  pyrryl  ketone,  phenylhydrazone 

(Odi.o),  a.,  i,  426. 
Benzylsalicylosalicylic  acid.     See  2-o- 

Benzyloxybenzoyloxy benzoic  acid. 
2-Benzylthiol-5-methyl-6-pyrimidone 
(Wheeler,         McFarland,        and 
MOREY),  A.,  i.  139. 
1  Benzyl- l:2:3-triazole-4-carboxylic 
acid,    5-hydroxy-,    methyl    ester,  and 
its        diazo-derivative        (Dimroth, 
AiCKELiN,     Brahn,     Fester,     and 
Merckle),  a.,  i,  520. 
Berberine,  constitution  and  derivatives 
of  (Faltis),  a.,  i,  698. 
and    allied    alkaloids    (Pkrkin    and 
Robinson),  T.,  305  ;  P.,  24. 
Berberrabine,  and  its  hydrochloride  and 

sulphate  (Frerichs),  A.,  i,  500. 
Bergamot  oil  (Schimmel  &.  Co.),  A.,  i, 
757. 
dihydrocnminyl    alcohol,    nerol    and 
terpineol  in  (Elze),  A.,  i,  495. 
Beri-beri,  the  etiology  of  (Kajiura  and 

Rosenheim),  A.,  ii,  63.*). 
Bertrandite,    from    Altai   (Pilipenko), 

A.,  ii,  48. 
Beryl,  effect  of  the  presence  of  alkalis 
in.  on  its  optical  characters  (Ford), 
A.,  ii,  873. 
from   the   pegmatites   of  Madagascar 
(Duparc,    Wunder,   and  Sabot), 
A.,  ii,  312. 
from  Bianchaud  (Puy-de-Dome),  from 
Montjeu     (Saone-et-Loire),     (Bab- 
birr     and     Gonnabd),     A.,     ii, 
418. 
Betaine,  CioH^OgN,  from  pyridine  and 
2-chloro-3:5-dinitrobenzoic  acid 

(ZiNCKR),  A.,  i,  556. 
occurrence  of,    in  the    ChrrwfKxfiarttc 
(Stanek  and  Domin),  A.,  ii,  .336. 

ST 
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Betaine,  from  the  metliiodide  of  benzi- 
minazole-2-benzoic  acid  (Rupe  and 
Thiess),  a.,  i,  72. 
in  the  tubers  of  Helianthiis  tiiberosus 

(Schulze),  a.,  ii.,  534. 
tjerchlorate        (Hofmann,        Roth, 
HoBOLD,  and  Metzler),  A.,  i,  819. 
estimation  of  (Stanek  and  Domin), 
A.,  ii,  361. 
Betaines,    occurrence  of,   in  drugs  con- 
taining   caffeine    and   theobromine 
(Polstoeff),  a.,  ii,  234. 
in  plant  tissues  (Schulze  and  Trier), 
A.,  ii,    743  ;  (Engeland),  A.,  ii, 
885. 
hydroxy-,  syntheses  of  (Rollett),  A., 
i.,  658,  824. 
Betida  alba,  compounds  prepared  from 
leaves  of  (Grasser  and  Purkert),  A., 
ii,  440. 
Bile,  influence  of,  on  fat  synthesis  due 
to  lipase  (Hamsik),  A.,  ii,  427. 
and  bile  salts,   influence   of,   on  the 
movements       of       the       intestine 
(D'Ekrico),  a.,  ii,  729. 
human,    secretion    of   cholesterol  in 

(Bacmeister),  a.,  ii,  792. 
of  seals.     See  imder  Seals. 
Bilianic   acid,    distillation   products   of 

(v.  FiJRTH  and  Lenk),  A.,  i,  606. 
Biliary    acids,     constitution      of      the 
(Pkegl),  A.,  i,  321. 
detection  of,  in  urine  (Jolles),   A., 
ii,  164;  (Fhit.sch),  A.,  ii,  165. 
Binary  mixtures,  investigation  of,   with 
an     optically     active      component 
(ScHEUEii),  A.,  ii,  470. 
of    liquids,     physical    properties    of 
(Hubbakd),  a.,  ii,  809. 
Binary     systems,    energy    changes    in 
(Kremanx),  a.,  ii,  581. 
showing  mixed  crystals,   equilibrium 

in  (Kruyt),  a.,  ii,  837, 
formed  from  the  alkali  sulphates  and 
calcium  sulphate  (MDller),   A.,  ii, 
776. 
of  the  alkali  hydroxides,  equilibrium 

curves  of  (v.  Hevesy),  A.,  ii,  835. 
organic,     molecular     compounds     in 
(Wroczynski  and  Guye),   A.,   ii, 
699. 
application    of    thermal    analysis    to 
(Tsakalotos  and  Guye),  A.,  ii,  826. 
Biological   fluids,    use   of  invertase    in 
determining  the  alkalinity  or  acidity 
of   (Hudson    and    Salant),    A.,  ii, 
764. 
Biotoxin,  action  of,  on  blood  (Marino- 

Zuco  and  Giuoantno),  A.,  ii,  223. 
&'-Bit-3-amino-4-qainazolone-2-carboxy- 
lic  hydrazide  (F5ogert  and  Gortnek), 
A.,  i,  285. 


c?i^oBisazo-derivatives,    action   of   sul 

phuric    and    hydrochloric     acids    oi 

(Duval),  A.,  i,  781. 
Bisbenzeneazo-^>-diazoaminoazobenzene 

(Orndouff  and  Ray),  A.,  i,  597. 
Bisbromoisovalerylglycerol         (Abdeu 

halden  and  Guggenheim),  A.,i.  226 
l:2-Biscoumaran-indigo.       See   Oxindi 

rubin. 
Biscyanoacetoacetic  acid,    thio-,    othy 

ester  (Benaky),  A.,  i,  581. 
Bis-o:o-diacetylaminocinnamic    anhydr 

ide  (Helleu  and  TiscHXEK),A.,i,597 
l:3-Bi8di-7;-dimetliylaminophenyl- 

methylbenzene,     4-amino-  (Reitzen 

stein  and  Bkeuning),  A.,  i,  441. 
2:3-Bis(7?-dimethylaminoanilo)-a-hydr- 

indone,  hydrate  of    (Ruhemann),  T. 

1445. 
o3-Bisdiphenyl-a;8-bisdipbenylene- 

ethane,  and  its  peroxide  (ScHLENKanc 

Herzenstein),  a.,  i,  2b8. 
Bis-diphenylenemethylene-;'phenylene- 

diamine  (Reddemen),  A.,  i,  747. 
Bis-diphenylmethylene/'-phenylene- 

diamine  (Reddelien),  A.,  i,  747. 
Bis-3:6-disulpho-j3-napbtholazodi-o- 

tolylacetic  acid  (Heller  and  Asch 

kenasi),  a.,  i,  738. 
Bisditbioure thanes,  and  their  alkyl  anc 

piperidine  derivatives  (Braun),  A.,  i 

13. 
Bishydrazodipbenylmethane-4:4'-di- 

carboxylic   acid,  and  its  tetra-acety 

derivative  (Duval),  A.,  i,  703. 
Bis-6-hydroxy-4-ketopentbiophendithio 

phen(Ai'iT;5SCHandKELBEu),A.,i,410 
l:2'-Bis(5-methylcoumaran)-indigo.    Se 

5 :5'- Dimethyloxindirubin. 
Bismite  (Schaller  and  Ransome),  A. 

ii,  220. 
Bismnth,   spectrum  of  (Schwetz),  A. 
ii,  670. 

electrolytic  refining  of  (Foerster  au( 
Schwabe),  a.,  ii,  619. 
Bismuth   alloys  with  antimony    (Par 
uavano  and  Viviani),  A.,  ii,  779. 

with  cadmium  and  lead  (Barlow) 
A.,  ii,  1066. 

with  copper  and  antimony  (Pab 
RAVANo  and  Viviani),  A.,  ii,  852 
956,  1068. 

with  lead,  analysis  of  (Little  au( 
Cahen),  A.,  ii,  755. 

with     tin     and     lead,   separation    o 

bisnnitli  from  (Swett),  A.,  ii,  1004 

Bismuth  beuzoates,  (GoDFRiN),A.,i,842 

hydrogen  iodide  as  a  j)recipitant  o 
bases  (Neubero),  A.,  ii,  447. 

.sv/ftnitrate,  commercial,  estimation  r 
the  acid  radicle  in  (Harrison),  A., ii 
352. 
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Bismuth  peroxides  (Gutbieb  and  BiJxz), 

A. ,  ii,  303. 
Eismuth,  estitnatiou  of,  by  electi'olytic 

means  (Benner).  A.,  ii,  999. 
2:4-Bi8-a-iiaphthaleneazoresorciiiol,  aud 

its  diacetyl  deii%ative  iOuxdokfk  and 

Kay  ,  A.,  i,  597. 
Bis-d-napbtholazodi-o-tolylacetic      acid 

Hellee  and  Aschkenasi  ,  A.,  i,  738. 
Bisozythionaphtlieii.  halogen  derivatives 
of  (Farbwekke   vokm.     Mei.si-ei:, 
Lucius,  k  linvsisa),  A.,  i,  410. 

oxidation  products  of  (Daxaila),  A., 
i,  411. 
Bisphenylene-bis-jSd-naphthylenethylene 

iThielf,  and  "Waxscheidt),  A.,  i,  832. 
Bis/'t-phenylenedisulphonylhydroxyl- 

amine  FicnTEKaudTAMM  ,  A.,  i,  836. 
Bisphenetoleazobenzaldazinedisul- 

phonic    acid,    potassium  siilt   (Gkeex 

and  Sen  ,  T..  2247. 
Bisphenetoleazosnlphobenzylidenebenzi- 

dine.    potassium     salt      Gkeen    aud 

Sen  ,  T.,  2-247. 
Bisphenetoleazosulphobeiizylidene-^'- 

phenylenediamine,      potassium     salt 

(Green  and  Sen  ,  T.,  2247. 
Bi8phenyl'^"oxazoloneme8oxalic  acid, 

etLyl  ester,  and  itj?  metallic  salts  and 

derivatives  i Meyer ;,  A.,  i,  593. 
Bis-6-8ulpho-;3-naplitliolazodit.-tolyl- 

acetic    acid      Heller     and    Asch- 

KE.vAsr,  A.,  i,  738. 
3:3-Bisthiohydantoin     (Frerichs     aud 

FuKSTER),  A.,  i,  191. 
2:4-Bi«-o    and     ^>tolaeneazoresorcinol, 

aud  their    diacetyl  deiivatives  ^Orn- 

I'ORFK  and  Ray),' A.,  i,  597. 
4:6-BiB-o,    and    ;>-toIaeneazore8orcinol, 

diacetyl  derivatives  of  (Oksdokff  and 

Kay),  A.,  i,  597. 
oa-Bistriazoacetoacetic  acid,  ethyl  ester 

( FoR-STEU  and  Xewmax),  T.,    1367  ; 

1'.,  197. 
Bistriazomalonic  acid,   etliyl  ester  and 

amide    (Fuksier   and    Muller),    T., 

137:1'..  4. 
2  T-Bistriazoaaphthalene    {naphthylenc- 

2:7-bisozuimule)         (MoRCAK         and 

MicKLETHWAiT),  T.,  2560  ;  P.,  293. 
Biszylyleneaminodimethylaminotri- 

phenylmetbane  (S<  iiultz  and  Wolf- 
rum;,  A.,  i,  772. 
Biszylyleneaminodiphenylmethane 

ScHOLTZ  an!  Wolfrum),  .\.,  i,  772. 
Biszylyleneamraodiphenylstyryl- 

methane   (S'  holtz    and    Wolfbtjm), 

A.,  i,  772. 
Biazyl7leneamino-di->"-tolylmethane 

(S(  HOLrz  and  W(ilfium).  A.,  i,  772. 
Biizylyleneaminotriphenylmethane 

(SriioLTZ  and  W<w.fi:u.m),  A,  i,  772. 


Biuret  test,  a  reagent  for  the  (Gie.s}  ,  A. , 

ii,  763. 
Blackthorn.    See  Bvrsaria  spinosa. 
Bleaching  powder,    action  of  carbon  di- 
oxide aud  of  air  on  (Taylor),  T.,  2541 ; 
P.,  242  :  A.,  ii,  503. 
Blood,  spectro-photometry  of  (Letsche), 

A.,  ii,  52. 
adsorption  by  (Moramitz),  A-,  ii,  514. 
cryoscopy  of  (Atkins),  A.,  ii,  970. 
the  residual  carbon  of  the  (ilA>'ClNi), 

A.,  ii,  727. 
inorganic     constitueuts    of    (Macal- 

lum),  a.,  ii,  970. 
colouring  matter  of  (Kuster),  A.,  i, 

210,  529:  (SlARCHLEWsKi),A.,i,599. 
phenols  in  (Filippi),  A.,  ii,  786. 
conceutratiou  of  ammonia  in,  to  pro- 
duce tetany  (Jacobson),  A.,  ii,  986. 
coagulation,    a    function    of    calcium 

salts  in  (Stas-sano  and  Daumas), 

A.,  ii,  514. 
in  the  frog  (Pringle  and  Tait),  A., 

ii,  725. 
in  Chivfimarus  (Tait),  A.,  ii,  725. 
composition  of,  effect  of  the  injection 

of  colloids  and  crystalloids  on  the 

(Pugliese),  a.,  ii,  637. 
diastases  of,  in  relation  to  the  pancreas 

(Olten  and  Galloway),  A.,ii,  786. 
origin  and  imj>ortance  of  the  amylo- 

lytic    ferment    in    (Moeckel    and 

RosT),  A.,  ii,  876. 
oxygen  metabolism  of  the   (Krogh), 

A.,  ii,  512. 
morphological  detection  of  methamo- 

globin  in  (Kronig),  A.,  ii,  623. 
lipolytic   and   oxidative  processes  in, 

indnence  of  the  thyroid  glands  on 

(JUSCHTSCHENKO),  A.,  ii,  526. 
nentrality  of,    the    parts    played   by 

proteins  and  liydrogen  carbonates  in 

maintaining  (KoBERT.<ON),A.,ii,623. 
jwisonous  I'roperties  of  (Studzin.ski), 

A.,  ii,  624. 
tonometry     of    the     gases     in      the 

(FiRKET),  A.,  ii,  622. 
transfusion  of  (  Boycott  and  Dori;LAs), 

A.,  ii,  317. 
peritoneal   transfusion   of  (BoTcorr), 

A.,  ii,  725. 
elfcct  of  temperature  on  the  dissocia- 
tion curve  of  (BARCROfTand  Kino), 

A.,  ii,  50. 
union  of  oxygen  in   (Manchot  and 

Bkani>t),  A.,  ii,  137. 
oxygen  cajwcity  of,  after  hiemorrhage 

(Douglas),  A.,  ii,  316. 
and  protoplasm,  neutralitve({uilibrium 

in  (Hender-son),  A. ,  ii,  139, 
behaviour  of  uric  acid  and  its  salts  in 

the  (GunZKNT),  A.,  ii,  140. 
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Blood,  action  of  biotoxin  on  (Marino- 
Zuco  and  Giuganino),  A.,  ii,  223. 
arterial,  tensions  of  gases  in  (Krogh 

and  Krogh),  A.,  ii,  512. 
dogs,  rotatory  properties  of  the  plasma 
and  serum  of  (Abderhalden  and 
Kawohl  ;      Abderhalden       and 
Hahn  ;  Abderhalden  and  Ruehl), 
A.,  ii,  1081. 
maternal    and    foetal,    the     catalase 
content  of,  and  the  action  of  foetal 
serum  on  animals  of  the  same  species 
(Lockemann   and   Thies),   A.,    ii, 
624. 
normal,  autolysis  of  (Schippers),  A., 

ii,  1081. 
rabbit's,  distribution  of  reducing  sub- 
stances in   (Ltttkens  and   Sand- 
gren),  a.,  ii,  785. 
influence  of  phloridzin  on    the  sugar 

in  (Junkersdorf),  A.,  ii,  225. 
normal   and   of  animals  anaesthetised 
with  chloroform,  supposed  presence 
of  carbon  monoxide  in  (Buckma.ster 
and  Gardner),  A.,  ii,  50. 
chemical  tests  for  (Kober,  Lyle,  and 

Marshall),  A.,  ii,  910. 
reaction  of,  to  silver  hydrosol  (Brec- 
cia), A.,  ii,  726. 
detection  of  minute  traces  of,  by  means 
of  benzidine  (McWeeney),  A.,  ii, 
84. 
the  benzidine  test  for,  and  its  medico- 
legal application  (Walter),  A.,  ii, 
665. 
the  guaiacum  test  for  (Kratter),  A., 
ii,664;  (Bahdach  and  Silberstein), 
A.,  ii,  664,  911. 
detection  of,  in  urine  (Florence),  A., 

ii,  911. 
estimation  of  adrenaline  in  (Trende- 
lenburg), A.,  ii,  971. 
method   of  determining  alkalinity  of 
(Boycott    and    Chisolm),   A.,   ii, 
317. 
new  apparatus  for  analysis  of  gases  of 
(Brodie  ;  Barchoft  and  Roberts), 
A.,    ii,    342  ;    (BurKMASTER     and 
Gardner),  A.,  ii,  727. 
estimation  of  the  quantity  of,  by  the 
"optical  method"  (Abderhalden 
and  Schmid),  A.,  ii,  725. 
estimation  of  ammonia  and  urea  in 

(Wolf  and  Harriot),  A.,  ii,  762. 
estimation  of  dextrose  in  (Oppler),  A., 

ii,  463. 
estimation  of  iron  in  (Charnass),  A., 

ii,  657. 
estimation  of   colouring  matter  and 
iron  in,  by  a  colorimeter   (Aitten- 
RiETH  and  •Koenigsberger),    A., 
ii,  910, 


Blood,  estimation  of  proteins  in  (Weyl), 
A.,  i,  287. 
estimation  of  sugar  in  (Bang,  Lytt- 
KENS  and  Sandgren),  A.,  ii,  554  ; 
(Moeckel  and  Frank),  A.,  ii,  554, 
1116;  (Michaelis  and  Rona),  A., 
ii,  660. 
Blood-cells    of   Limuhis,    influence     of 
changes    in     chemical    and    physical 
conditions  on  the  (Loeb).  A.,  ii,  420. 
Blood-corpuscles,     permeability    of,    as 
affected     by     the     substitution    of 
bromine  for  chlorine  in  the  animal 
organism  (Bonniger),  A.,  ii,  421. 
red,    permeability    of,    to   alkali  and 
alkali -earth    metals    (Hamburger 
and  Bubanovic),  A.,  ii,  1080. 
red,  the  laking  of  (Roaf),  A.,  i,  209. 
of   the    hen,    injected    into    rabbits 
(McGowan),  a.,  ii,  317. 
Blood-gases,  composition  of,  in  chloro- 
fonn  anaesthesia  (Buckmasteb  and 
Gardner),  A.,  ii,  1080. 
influence  of  rise  of  body  temperature 
on  (Caspari  and  Loewy),  A.,  ii, 
969. 
of  cat  (Buckmaster  and  Gardner), 
A.,  ii,  969. 
Blood-pigment,    compounds    of    nitric 
oxide  and  (Manchot),  A.,  ii,  416. 
detection    of  (Schumm),   A.,  ii,  167; 
(Lochte),  a.,  ii,  665. 
Blood  plasma  of  dogs,  amount  of  pepto- 
lytic  ferment  in  (Abderhalden   and 
Pincussohn),     a.,     ii,     318,      319  ; 
(Abderhalden  and  IsRAiiL  ;  Abder- 
halden and   Immisch  ;    Abderhal- 
den and  Sleeswyk  ;  Abderhalden 
and  Brahm),  A.,  ii,  319. 
Blood-platelets,  disintegration   and   life 

of  (Deet.ten),  a.,  ii,  51. 
Blood-pressure,  action  of  extracts  of  the 
pituitary  body   on    (Hamburger), 
A.,  ii,  526. 
action  of  pure  choline  on  (Abderhal- 
den and  MiJLLER),  A.,  ii,  530,  725. 
lowering  of,   by   vasotonin   (Muller 

and  Fellner),  A.,  ii,  725. 
arterial,  comparative  eflccts  of  chloro- 
form, alcohol  and  ether  on  (AValleii 
and  Symes),  A.,  ii,  432. 
Blood-serum,  anti-substances  of,  behavi 
our  of,  towards  solvents  and  othc 
reagents  (Kawashima),  A.,  ii,  140.1 
1       proteins  of,  influence  of  antipyretic 
(Cervello),  a.,  ii,  515. 
creatinine  in  (Sch  affer  and  Reino.so  | 
I  A.,  ii,  731. 

of    the    hoi-sc,     albumin     from     tl| 
(Maximonvitsch),  a.,  i,  343. 
I       of  the  ox,  action  of  acids  and  alkal 
I  on  the  (MoRUZZi),  A.,  ii,  970. 
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Blood  Btains,  medico-legal  examination 
of,  use  of  benzidine  reaction   in   the 
(BoRDAs),  A.,  ii,  364. 
Blowpipe,    mouth    {B.*.gster),    A.,    ii, 

892. 
Body,  animal,  decomposition  and  fate  of 

tyrosine  in  the  (Dakix),  A.,  ii,  796. 
Body-fluids    of    normal    and    immune 
animals,    concentration    of    anti-sub- 
stances in  (Grker  and  Becht),  A.,  ii, 
141. 
Boiling-points,     effect    of    gravity    on 
(SiEPER>f.4.yx),  A.,  ii,  267. 
determination  of  ( S  M it h  and  M exzies), 
A.,  ii,  687,  688  ;   (Hansex),  A.,  ii, 
827. 
estimation  of,  by  KrafiFt's  method  (von 

Rechexbero),  A.,  ii,  101. 
elevation  of,  under  reduced  pressure 

(Drvcker),  A.,  ii,  929. 
and  vapour  pressures  of  mixtures  of 
alcohols  and  water  (Doroschewskt 
and  PoL-JAXSKY),  A.,  ii,  266. 
of  metals,    influence   of   pressure   on 
the  (Gueexwood),  A.,  ii,  390. 
Boiling-point  method,  the  Landsberger- 
Sakurai  (Turxer),  T.,  1184  ;  P.,  134. 
Boletus    edulis,    occurrence    of   organic 

bases  in  (Yoshimcra),  A.,  ii,  887. 
Bolognian  stones  (phosphorescent  calcium, 
strontium,  and  barium  sulphide prepar- 
atio-as)  (Vaxixo  and  ZrJiBUSCH),  A., 
ii,  847. 
Bomb,     calorimetric,     calibration     and 
manipulation  of  the  (Roth),  A., 
ii,  584. 
analysis  by  means   of  a   (HiGGlxs 

and  JoHXSox),  A.,  ii,  460. 
estimation    of   carbon    dioxide    by 
means  of   the    (Grafe),    A.,   ii, 
460. 
Bone,  formation  of.  part  played  by  the 
dissociation  of  carbophosphates  in 
the  (BARiLLfe),  A.,  ii,  523. 
in  osteomalacia,  analysis  of  (McCrud- 
pen).  a.,  ii,  330. 
Bone-marrow,  purine  base^  of  (Thar), 
A.,  ii.  141. 
lecithin  content  of  (Bolle),   A.,   ii, 
429. 
Bone  phosphates,  the  nitrogenous  sub- 
stances in  (Chardet),  a.,  ii,  652. 
Borax.     See  Sodium  rfiborate. 
Boric  acid.     See  under  Boron. 
Borides,   probable  chemical    nature  of, 

(Hoffmann),  A.,  ii,  508. 
Bomeol.  vaj>our  pressure  of  (Vanstoxe), 
T.,  429  ;  P.,  47. 
from    tarpentine    oil    (FermAndez), 
A.,  i,  400. 
Bomeolglyearomc  acids,   isomeric  and 
fission  of  ^Hamal.aisen),  A.,  i,  326. 


(^-Bomyl-/-bomylbenzamidine,  and    its 
derivatives  (Cohex  and  Mar.'jhall), 
T.,  334. 
</-Bomyl-M)omylethylbenzamidine,  and 
itsderivatives(CoHEX  and  Marshall), 
T.,  335. 
Bomylcamphor  (Guerbkt),  A.,  i,  52. 
Bomylenecamphor,andits  hydrobromide 
and     bromo-     and     nitro-derivatives 
(Guerbet),  a.,  i,  52. 
Boron,  presence  of,   in   Algerian  wines 
(DrcAST),  A.,  ii,  443. 
in  Tunisian  wines  (Bertaixchaxd 
and  Gauvrt),  A.,  ii,  646. 
colloidal  (Agexo  and  Barzetti),  A., 

ii,  500. 
crystalline  (BiLTz),  A.,  ii,  201. 
use  of.  as  a  catalytic  manure  (Agul- 

Hox),  A.,  ii,  236. 
Boron   //-ichloride,    reduction   of,    by 
hydrogen(BESsox  and  Foursieb), 
A.,ii,  406. 
action  of   organo-magnesium   com- 
pounds on  (Strecker),  A.,  i,  532. 
Boric  acid,  solubUitv  of  (Herz),  A., 
ii,  275,  407. 
detection    of,    in   butter  and   milk 

(Gauvry),  a.,  u,  156. 
estimation  of,  in  plant  ashes  (Ber- 
traxd  and  Aoulhox),  A.,  ii,  345. 
titrimetric  estimation  of,  in  silicates 

(Fromme),  a.,  ii,  351. 

Perborates,  assay  of  (Farrar),  A., 

ii,  452. 

Boron,  detection  of  minute  quantities  of 

(BERTRAXDand  Agulhox),  a.,  ii,  241. 

Bottle,  for  normal  solutions  and  reagents 

(Davis),  A.,  ii,  1105. 
Brain,  chemistrj-  of  the  (Fr.\xkel  and 
Lixxert),  "a.,  ii,  729. 
lipoids  of  the  (Rosenheim  and  Tebb), 

A.,  ii,  1085. 
hnman,  sahidin  from  the  (F&ankel 

and  Linxrrt),  A.,  i,  295. 
analysis  of  (Masvda),  A.,  ii,  629. 
BraM,  analysis  of,  and  estimation  of  tin 
in  (SchCrmaxn  and  Arnold),  A. 
ii,  549. 
estimation  of  phosphorus  in,  in   the 
presence  of  arsenic  (Schurjcasn), 
A.,  ii,  545. 
Brassica  juncea,  oil  from  (ScHIMMEL  k 

Co.),  A.,  i,  759. 
Brassica     oleracea,     organic     bases    is 
(Yoshimura),  A.,  ii,  440. 
erepsin  from  (Blood),  A.,  i,  796. 
Bromates.     See  under  Bromine. 
Bromic  acid.     See  under  Bromine. 
Bromination.    with  hvpobromoiis    acid 
(Stark),  A.,  i,  234. 
simple    apparatus     for    (Bn.l.    and 
Saetheb),  A.,  ii,  768. 
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Bromine,  addition  of,  to  unsaturated 
compounds  (Sudborough  and 
Thomas),  T.,  715,  2450  ;  P.,  294  ; 
(Abati),  a.,  i,  732. 
addition  of,  to  unsaturated  compounds, 
heat  liberated  on  (Lugixin),  A.,  ii, 
486. 
absorption   of,  by  lime  (Wilks),  A., 

ii,  1063. 
substitution    of,    for    clilorine,    with 
reference  to  the  permeability  of  the 
blood-corpuscles  (Bonxiger),  A.,  ii, 
421. 
hydrolysis  of  (Bray),  A.,  ii,  819. 
solutions,  colour  and  constitution  of 
(Joseph  and  Jinendradasa),    P., 
233. 
water,  as   a  means  of  distinguishing 
between  aldoses  and  ketoses  (VoTO- 
6ek  and  Nemecek),  A. ,  ii,  463. 
Hydrobromic  acid  {hydrogen  bromide), 
dissociation  of,  at  high  tempera- 
tures (voN  Falckenstein),   a., 
ii,  27,  396. 
heat  of  combination  of,  with  ethyl- 
enic    compounds    (Ltjgikin    and 
Dupont),  a.,  ii,  585. 
Bromides,   compounds  of,   with  mer- 
curic bromide  and  ether  (Marsh), 
T.,  2307. 
Bromic  acid  and   hydriodic  acid,  re- 
action between,  in  the  presence  of 
a  large  amount  of  hydrochloric  acid 
(Randall),  A.,  ii,  542. 
Bromates,   behaviour  of,  towards  re- 
ducing agents  (ViTALi),  A.,  ii,  496. 
Bromine,  colorimetric  estimation  of,  in 
the  presence  of  chlorine  and  iodine 
(Dibdin  and  Cooper),  A.,  ii,  448. 
Weszelszky's    method    of   estimating 

(Casares  Gil),  A.,  ii,  1107. 
free,    gravimetric    estimation    of,   by 
means  of  metallic  silver  (Perkins), 
A.,ii,  542. 
Bromotantalum.     See  under  Tantalum. 
Bronze,  estimation  of  phosphorus  in,  in 
the  presence  of  arsenic(ScHURMANN), 
A.,  ii,  545. 
analysis  of,  and  estimation  of  tin,  in 
(ScHURMANN  and  Arnold),  A.,  ii, 
549. 
Bronzea,   corrosion   of,   in  solutions  of 
electrolytes  (Giolitti  and  Ceccar- 
elli),  a.,  ii,  217. 
Bolivian,     analysis    of     (LoEB    and 

Morey),  a.,  ii,  614. 
lead    (Giolitti    and    Marantonio), 

A.,  ii,  504. 
manganese-aluminium  (Heusler  and 
Richarz),  a.,  ii,  99. 
Broom,  common,  amount  of  sparteine  in 
(CriEVALiRu),  A.,  ii,  534. 


Brownian  movement  and  the  real  exist- 
ence of  molecules   (Perrin),    A.,  ii, 
493. 
f/^ZoBrucic    acid,    and    its    nitrosamine 

hydrochloride  (Mossler),  A.,  i,  276. 
Brucine,   action  of,  on   muscle  (Veley 
ami  Waller),  A.,  ii,  331. 
action  of  cyanogen  bromide  on  (Moss- 
ler),  a.,  i,  275. 
rti^Brucine,     and     its    hydrochloride, 
methiodide,      peroxide      and      oxide 
(Mossler),  a.,  i,  275. 
Brucine  ?>e?-chlorate  (Hofmann,  Roth, 
HoBOLD,  and  Metzler),  A.,  i,  819. 
;?eroxide  (Mossler),  A.,  i,  584. 
Bunsen  flame,  photometric  measurements 
with  the  coloured  (Beckmann  and 
Waentig),  a.,  ii,  1. 
inner  cone  of  (Haber  and  Burritt), 
A.,  ii,  122  ;  (Epstein  and  Krassa), 
A.,  ii,  202. 
the  striking  back  of  the  (Tecltj),  A., 
ii,  705. 
Burette,  automatic   filling  (Frailong), 
A.,  ii,  66  ;  (Raymond  ;  Rose),  A.,  ii, 
648. 
without  stopcock  or  rubber  connexion, 

(Alexandroff),  a.,  ii,  747. 
for  standard   alkali   solutions   (RuD- 
nick),  a.,  ii,  893. 
Gas       Burette,       Hem  pel,       modiiied 
(Gwiggner),  a.,  ii,  445. 
Winkler-Hempel,    modification    of 
(de  Koninck),  a.,  ii,  648. 
Bursarias  pinosa  (blackthorn),  chemical 
examination  of  oil  from  the  seeds  of 
(Griffiths),  A.,  ii,  800. 
isoButaldehyde,  a-bromo-,  methylacetal 

of  (Zeisel  and  Daniek),  A.,  i,  92. 
c2/c/oButan-l:3-dione,    preparation    and 
properties  of  (Chick  and  Wilsmore), 
T.,  1984  ;  P.  217. 
Butane,   a  -  chloro  -  5-  bromo  -  /3-  hydroxy- 
(Parisellk),  a.,  i,  353. 
di'nitro-   (Angeli   and   Alessandbi), 
A.,  i,  605. 
c2/cZoButanecarboxylio   acid,  cr/cZobutyl- 
carbinyl  ester  (Demjanoff),  A.,  i, 
839. 
1-cyano-,  ethyl  ester,  preparation  of  pure 
(Campbell  and  Thokpk),  T.,  2421. 
ci/c/oBntanehezacarbozylie    acid,    ethyl 
ester,  synthesis  of  (Shibata),  A.,  i, 
851. 
Butan-7-one-aaj3SS-pentaoarbozylicaoid 
methyl     ester    (Komnexos),     A.,    i 
542. 
A"-Buten-7-ol,  ;8-bromo-,  and  its  phenyl 
uretimne,  and  aaB-tri-\o(\o-  (  Lespieau) 
A.,  i,  149. 
A^-cyc/oButen-l-ol-3-one     (Staudinoe 
and  Berkza),  A.,  i,  90. 
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Aa-Buten-7-one   aud   its  semicarbazone 

(Kkapiwix),  a.,  i,  349. 
Butinene-'y-ol      ( methylacetenylcarbinol) 

(Lespieau),  a.,  i,  149. 
Butter,     detection    of    boric    acid    in 
(Gai'vry),  a.,  ii,  156. 
estimation   of    margarine    in   (Raffo 
and  FoRESTi),  A.,  ii,  360. 
Butter  fat,  glycerides  of  (Siegfeld),  A., 
ii,  327. 
refraction  of  the  insoluble  fatty  acids 
of  (DtJMiTREscou  andPoPEScu),  A., 
ii,  5.56. 
iSc'Butylacetic    acid,   ;3-imino-a-cyano-, 
ethyl  ester  (Campbell  aud  Thorpe), 
T.,  1311. 

Butylacetoacetaldehyde,and  its  copper 
salt  (C<juturier),  a.,  i,  299. 
Butyl  aloohol,  estimation  of,  in  alcoholic 

liquids  (Lasserre),  A.,  ii,  1005. 
'*^''. -Butyl  alcohol,  condensation  of,  with 
its  sodium  derivative  (Guerbet),  A., 
i,  149. 
isoButyl    alcohol,,   conversion   of,   into 
o-methylglyceraldehyde  (Zeisel    and 
Daniek),  a.,  i,  92. 
n-and  i'so-Butylammonium  iridi-chlorides 
and  bromides  (Gutbier  and  RiEss), 
A.,  i,  97. 
platinibromides        (Gvtbier        and 
Bauriedel),  a.,  i,  13. 
Butylbenzene,  5-chloro-  and  5-iodo-  (v. 

Braun),  a.,  i,  844. 
<cr<. -Butylbenzene,  <e^rahydroxy-  (Hen- 
derson and  Boyd),  T.,  1666. 
C7/c/oButylcarbinol.       See    Methylcyc/o- 

butane,  oj-hydioxy-. 
3-Butylcinnamylideneacetic  acid,  methyl 
ester   (Kohlek   and   Heuit.vge),   A., 
i,  485. 
1-Butylcitronellol    (ArsxRRWEiL     and 

Co<;hin),  a.,  i,  572. 
<<^^.-Bntyldihydro/*oindole,  and  its  nie- 
tliioilide(S(  HOLTZ  and  "Wolfrum),  A., 
i,  771. 
2-<'?-^-Bntyl-4:5-diphenylpyrTole 

(Hoo.n),  T.,  1260;  1'.,  9.5. 
3-tT/c/oButylformylacetic  acid,  a-cyano-, 
ethyl  ester  and  silver  salt  of  (Camp- 
bell and  Thorpe),  T.,  2424. 

Butylidenebis-S-aminophenyl-a-eampho- 
ramic  acid,  incliluro-  (Wootton),  T., 
410. 

A*-Butylene-75-diol,  and  its  diphenyl- 
un  thane  (Pariselle),  A.,  i,  463. 

Butylene-aS-dithiol,  and  its  benzoyl 
diiivative  (Brats),  A.,  i,  14. 

A"  Butylene-7-one-a88-tricarboxylic 
acid,    a/3-rfjbronio-,    aud    its    diethyl 
hydrogen    ester    (DiELS    and    Rkin- 
BECK),  A.,  i,  360. 


l-iAoBntylgeraniol    (Austkbweil    and 

Cochin),  A.,  i,  687. 
o-woButylisohexaldehyde,  its  oxime  and 

semicarbazone  (Freylon),  A.,  i,  359. 
rf-isoButylhydantoic  acid  (Dakin),  A., 

i,  590. 
/-wButylhydantoin  (Dakin),  A.,i,  590. 
isoButylidene  diacetate   (Wegscheidek 

and  Spate),  A.,  i,  155. 
isoButylmalonic    acid,     dimethyl     and 
diethyl  esters,  and  its  f/iohloride  and 
t^tamide  (Freylon),  A.,  i,  358. 
3-<€r/.-Butylwooxazole-5-carboxylic 
acid,  etliyl  ester  (Couturier),  A.,  i, 
362. 
i8-fi/c^Butylpropionic    acid,   j5-imino-a- 
cyano-,   ethvl    ester  (Campbell   and 
Thorpe),  T',  2424. 
Butylurethane  and  its  nitroso-derivative 
(Nirdlixger,   Agree,   and    Heaps), 
A.,  i,  342. 
i( -Butyric   acid,  sodium  salt,  compound 
of,    with    acetic    anhydride    (Tsaka- 
lotos),  A.,  i,  458. 
n-Butyric  acid,  a-amino-,  derivatives  of 
(Hildesheimer),  a.,  i,  891. 
7-amino-,    salts    of   (Exgeland    and 

KtrrscHER),  A.,  ii,  1090. 
o-bromo-,  interaction  of,  and  its  sodium 
salt,   witi)   silver  salts   in   aqueous 
solution  (Senter),  T.,  346  ;  P.,  23. 
o/3-rfibromo-,   and   its  ethyl,  methyl, 
and  allyl  esters,  action  of  bases  on 
(James),  T.,  1565;  P.,  201. 
j8-hydroxy-,  new   mode  of  formation 
of,  in  the  animal  organism  (Dakin), 
A.,  ii,  632. 
Z-Butjrric   acid,  j3-hydroxy-,  formation, 
of,  in  the  animal  body  (Dakin),  A., 
ii,   976 ;  (Friedmann  and   Maasb), 
A.,  ii,  977. 
woButyric   acid,    o-benzoylamino-,    lac- 
tone, anilide  and  esters  (MoHR  and 
Gei-s),  a.,  i,  117. 

a-hydroxy-,    l-phenyl-2:3-dimethyl-5- 
pyrazolone ester  (kifcDKL),  A.,  i,  434. 
Bntyric    acids,  and    a-and  ^-hydroxy- 
toxic   action   of,  on    frog's  muscles 
and  nerves  (Karczag),  A.,  ii,  434. 
(U-   and  rf-ay-rfthydroxy-,  and  dl-fiy- 
f//hydroxy-,    and    their    salts    and 
derivatives  (Nef),  A.,  i,  713. 
iaoButjrrylacetic    acid,     cyano-,    ethyl 
ester  and   its  silver  salt   (Campbxll 
and  Thorpe),  T.,  1811. 
Batyrylalanine,  ethyl  ester  (Bondi  and 

Eis.sLEK),  A.,  i,  157. 
^-iVoButyrylbeniylamino-zS-phenyl-oa- 
dimethylpropionic  acid,  and  its  silver 
salt,  t'sleiii,  aud   derivatives'  (Staud- 
INOER,   Klkver,  and  Kobeu),  A.,  i, 
687. 


ii.  1308 


INDEX   OF   SUBJECTS. 


0-Butyrylbutyrylacetic  acid.      See    ;8- 

Butyryloxy-Aa-hexenoic  acid. 
Batyryl-     and      isobutyryl-formamide, 

synthesis  of  (Bauger  and  EwiNs),  T., 

291  ;  P.,  2. 
woButyrylglycine,       o-benzoylaniino- 

(MoHR  and  Gels),  A.,  i,  117. 
n-Butyryleyc/ohexene,     and     its    senii- 

carbazone  (Darzens  and   Kost),  A., 

i,  856. 
/soButyrylhydrindone      (Thiele      and 

Weitz),  a.,  i,  855. 
/3-Butyryloxy-A"-hexenoic    acid,    ethyl 

ester  (Luniak),  A.,  i,  90. 
Bynin,     extraction     and     reactions    of 

(Kraft),  A.,  i,  792. 


C. 

Cabbage.     See  Brassica  oleracea. 
Cabureibaresinotannol    (T.schirch   and 

Wekdmuller),  A.,  i,  689. 
Cacodylic    acid,    amphoteric  nature    of 

(HOLMBERG),  A.,  i,  234. 
Cacothelin  base,  coloured  isomeric  salts 
of    (Leuchs     and    Leuch.s),    A.,    i, 
426. 
Cadmium,   spectrum   of  (Paschex),  A., 

ii,  3,  1014;  (Royds),  A.,  ii,  87. 
normal  cell  (Cohen  and  Kruyt),  A. , 

ii,  259. 
and  copper,  formation  of  rubeanic  acid 

in  separation  of  (BiLTZ  and  BiLTz), 

A.,  ii,  456. 
equilibrium   in    the    ternary    system, 

lead   and  mercury   (Janecke),  A., 

ii,  699. 
behaviour  of  lithium  towards  (Masixg 

and  Tammann),  A.,  ii,  610. 
Cadmium  alloys  with  bismuth  and  lead 

(Barlow),  A.,  ii,  1066. 
with    magnesium    and   zinc   (Bruni, 

Sandonnini,   and  Quebcigh),  A., 

ii,  954. 
with  mercury,  electro-chemical  investi- 
gation of  (Richards  and  Garrod- 

Thomas),  a.,  ii,  384. 
with    silver,   equilibrium   diagi-am   of 

(Bruni    and    Quercigh),    A.,    ii, 

953. 
Cadmiam  ^nchromate  (Groger),  A.,  ii, 

300. 
nitrate,  hydrates  of  (Vasilieff),  A., 

ii,  1066. 
8ul{ihide,  solubility  of,  in  light  petro- 
leum containing  oil  (van  Dorp  and 

RoDENiiURO),  A.,  ii,  126. 
Cadmium,    use    of   organic    electrolytes 
in    tlie    separation    of,    from    other 
metals  (HoLMES  and  Dover),  A.,  ii, 

nil. 


Cadmium,  test  for,  in   the   presence   of 
copper   (WoiiLER  and   v.  Hir.sch- 
bekg),  a.,  ii,  349. 
estimation   of,  by   electrolytic   means 
(Benner),  a.,  ii,  999. 
Caecum,  of  the  horse,  decomposition  of 
cellulose   in    the   (v.    Hoesslin    and 
Lesser),  A.,  ii,  626. 
Caesium,  fundamental  spectrum  of  (Gold- 
stein), A.,  ii,  669. 
ultra-red  line  spectrum  of  (Paschen  ; 

Randall),  A.,  ii,  1014. 
arseno-       and       phospho-molybdates 
(Ephraim  and  Herschfinkel),  A., 
ii,  208. 
and  mbidium  chlorides,  relative  rates 
of  diffusion  in  aaueous  solutions  of 
(Mines),  A.,  ii,  694, 
hydroxide,  hydrates  of  (de  Forcrand), 

A.,  ii,  124. 
nitrate  solutions,  viscosity  and  density 

of  (Merton),  T.,  2454  ;  P.,  252. 
jjeroxide,  heat  of  formation  of  (de  For- 
crand), A.,  ii,  584. 
Caffeic  acid,  extraction  of,  from  plants 

(Chakaux),  A.,  ii,  991. 
Caffeine,    degradation    of    (Biltz     and 
Krebs),  a.,  i,  523. 
cardio-vascular  effect  of,  compared  with 
that  of  gi'een  coffee  (Pachon  and 
Perrot),  a.,  ii,  735. 
diabetes    produced    by   (Salant   and 

Knight),  A.,  ii,  735. 
nature  of  the  so-called  double  salts  of, 
with  alkali  salts  (Pellini),  A.,  i, 
416. 
compounds  of,  and  sodium   benzoate 
(Pellini  and  Amadori),  A.,  i,  416. 
and  theobromine,  comparative  toxicity 
of  (VELEYand  Waller),  A.,  ii,  986. 
estimation  of,  in  tea  and  coffee  (Bur- 
mann),  a.,  ii,  468. 
in  roasted  coffee  (Virchow),  A.,  ii, 

1011. 
in  kola  (Desviones),  A.,  ii,  763. 
ftWtiCaffeine,  constitution  of  (Biltz),  A., 

i,  522. 
rt^wCaffeine   {\:1 -dimethylcaffolidc),    and 
its  silver  salt  (Biltz  and  Krebs),  A., 
i,  523. 
Caffeine-phloroglucinol  (Ulti^e),  A,,  i, 

132. 
Caffeine-pyrogallol  (Ult^e),  A.,  i,  132. 
«Z/(^Caffuric  ticii.{\:Z-DimethylhydaiUoiil- 
mdhylamide,  bhydroxy-)  (Biltz),  A., 
i,  522. 
Calcite,  cobaltiferous,  from   Capo  Gala- 
mita,    Elba    (Millosevich),    A.,    ii, 
221. 
Calcium,  spectrum  of,  in  the  oxyacetyl- 
cno  fl;inie  (Hemsalkcm  and  »e  Wattr- 
ville),  a.,  ii,  86. 
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Calcium,  duration  of  the  rays  of,  in  the 
spark  with  self-induction  (Hemsa- 
lech),  a.,  ii,  765. 
content  in  the  human  organs  (ALa.gnu8- 

Levy),  a.,  ii,  426. 
metallic,  and  absolute  alcohol,  reduc- 
tion by  (Marschalk),  A.,  i,  269  ; 
(Marschalk  and  Xicolajewsky), 
A.,  i,  476. 
action  of,  on  organic  halides  (Spencer 
and  Price),  T.,  385;  P.,  26. 
Calcitun  salts,    sj)aringly  soluble,   solu- 
bility of,  in  solutions  of  ammo- 
nium   salts    (Rindell),    A.,    ii, 
294. 
function  of,  in   the  coagulation   of 
blood  and  lymph  (Stassaxo  and 
Davmas),  a.,  ii,  514. 
Calciom  manganous  bromide  (Ephraim 
and  Model),  A.,  ii,  855. 
carbide,  assay  of,  with  the   "decom- 
position flask"  (Berl    and  JuR- 
ris.*:es),  a.,  ii,  242. 
action  of  water  of  ciystallisation  on 
(Massox),  T.,  851;  P.,  6. 
carbonate,  dimorphism  of  (Leitmeier), 
A.,  ii,  503. 
thermal  dissociation  of  (Johnston), 

A.,  ii,  831. 
colloidal   state    of   (Oechsner    de 

Coninck),  a.,  ii,  612. 
decomposition  of  (Rie-senfeld),  A., 

ii,  126. 
deposition    of,    from     solutions    of 
calcium       hydrogen       carbonate 
(Veii-er),  a.,  ii,  777. 
chloride  and  calcium  nietasilicate,  the 

system  (Karaxd^eff),  A.,  ii,  954. 
zinc  cldorides,   and  iodide  (Ephraim 

and  Model),  A.,  ii,  850. 
ferrites  (Hilpert  and   Kohlmeter), 

A.,  ii,  35. 
fluoride  and  calcium  meta.silicate,  tlie 

system  (Karandeeff),  A.,  ii,  954. 
mercuric  nitrite  (R.iY),  T.,  326  ;  P.,  7. 
xide  {lime),  absorptiou  of  bromine  by 
(WiLKs),  A.,  ii,  1068. 
phosphates  (Cameron  and  Bell),  A., 
li,  711. 
solubility  of,  in  saturated  solutions  of 
carbon  dioxide  containingammouia 
(FosTKit  and  Neville),  P.,  236. 
action  of   i>otassium   hydroxide  on 
(Oech.sner  de  Coninck),  A.,  ii, 
953. 
utilisation  of, byCru«/(rra!(RAVENN  A 
and  Zamorani),  A.,  ii,  741. 
oxyselenophosphate     (Ephrai.m     and 

Ma-tler),  a.,  ii,  207. 
metasilicate,  binary  systems  of,   with 
calcium  chloride  and  fluoride  (Ka- 
randeeff), a.,  ii,  954. 


Calciom  metasilicate,  and  their  absorp- 
tive power  for  nitrogen  (Kolb),  A., 
ii,  35. 
silicides  (Hoxigschmid),  A.,  ii,  503  ; 
(Kolb),  A.,  ii,  1064. 
Calcium  sulphate  and  hydrogen  sulphate 
(Rohlaxd),  a.,  ii,  411. 
preparation  of  the  anhydrous  modifi- 
cations   of    (Rohlaxd),    A.,    ii, 
125. 
solubility  of,  at  high  temperatures 

(Melcher),  a.,  ii,  293. 
solubility  of,  in  solutions  of  alkali 
sulphate  and   free   alkali  (D'Ans 
and  Schreixer),  A.,  ii,  849. 
and    the    alkali    sulphates,   binary 
systems  formed   from  (Mvller), 
A.,  ii,  776. 
Calcium  organic  compoonds  : — 

Calcium  cyanamide,  efficiency  of,  as  a 
fertiliser  (Vaxha),  A.,  ii,  538. 
transformation  of,  in  soil  (Ulpiaxi), 

A.,  ii,  890. 
and  its  derivatives  (Reis),  A.,  i,  465. 
physiological  action  of  (Reis),  A., 

li,  801. 
and     its     decomposition     products 
(Stutzer    and    Reis),     A.,     ii, 
537. 
its    analysis    and    changes    in    its 
composition   on  exposure   to   the 
atmosphere    (Brioux),     A.,     ii, 
1010. 
estimation  of  nitrogen  in  (Stutzer 
and  SiJLL),  A.,  ii,  1009. 
Calcium,  estimation  of,  in  sugar  refinery 
products  (Sidersky),  A.,  ii,  548. 
and  magnesium,  separation  of  (MCR- 
MAXN),  A.,  ii,  897. 
separation    of,    in   the   presence  of 
phosphates  and  small  amounts  of 
iron      (McCrudden),      A.,      ii, 
243. 
Calcium  chloride  U-tube,  new  (MClleb), 

A.,  ii,  753. 
Calculi,  renal.     See  Renal  calculi. 
Callose,  new  observations  on  (Mangin), 
A.,  i,  653. 
relation  of,  to  fongose  (Tanrbt),  A., 
i,  654. 
Calorimeter.         Sec      under      Thermo- 
chemistry. 
Mo-CalycantMne,      from      Calycanthus 
glaucus    and    ita    salta  and    nitroso- 
amine  (Gordon),  A.,  i,  62. 
Calycanthnsglauctis,  alkaloid  of  (Gordi  N ), 

A.,i,  62. 
Cammidge's    reaction    (Gkimbert    and 
Berxier),    a.,    ii,    163;    (Stookey  : 
Ellenbeck),  a.,  li,  358;    (Schumm, 
Heoler,   and  Meyek-Wedill),  A. 
ii,  468. 
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Camphane  series,  studies  in   (Foustei; 

and  ZiMMERLi),  T.,  2156;  P.,  245. 
Camphane-oxytriazine,    and    its    acetyl 
and  benzoyl  derivatives  (Fokstee  and 
ZiMMERLl),  T.,  2176. 
Camphene,  occurrence  of,  in  rosin  spirit 
(Grimaldi),  a.,  i,  273. 
oxidation  of,    with    ozone    (Harries 
and  Palm]5n),  A.,  i,  497. 
Camphenecamplioric    acid.      See    Cam- 

phenic  acid. 
Camphenic  acid  {camphcnecamphoricacid), 
constitution    of,   and    o-bromo-,    and 
hydroxy-  (Aschan),  A.,  i,  709. 
Camphenilone  semicarbazone  (Harries 

and  Palmi5n),  A.,  i,  497. 
Camphor,  vapour  pressure  of  (Vanstone), 
T.,  429  ;  P.,  47. 
and  phenol,  freezing-point  curve  for 
mixtures  of  (Wood  and  Scott),  T., 
1573  ;  P.,  194. 
synthesis  of  (Komppa),  A.,  i,  51. 
artificial  (Darmois),  A.,  i,  398. 
absorption  spectra  of  the  acyl  deriva- 
tives of  (Lowry  and  Southgate), 
T.,  905  ;  P.,  68. 
mercury  compounds  of,  action  of  halo- 
gens on  (Marsh),    T.,  2410;    P., 
297. 
cause  of  the  vanillin  hydrochloric  a(;id 
reaction  for  (Tqnmann),  A.,  ii,  84. 
Camphor,  bromo-,  estimation  of  bromine 
in  (Andri?:  and  Leulier),  A.,  ii,  748. 
^-Camphor,   occurrence  of,  in  Artemisia 

ca?ia  (Whittelsey),  A.,  i,  184. 
Camphor  series, molecular  rearrangements 
in   the   (Noyes  and  Derick),  A.,  i, 
753 ;      (Noyes     and      Kyriakides  ; 
Noyes),  A.,  i,  754. 
a-Camphoramic  acid,    alkyl   derivatives 

of  (Wootton),  T.,  413. 
c^-Camphorbenzylimide,    preparation    of 

(Evans),  T.,  2240. 
rf-Camphorbromoimide  (Evans), T.,  2238. 
Camphorcarbozy-amide,     -bromoamide, 
-piperidide,      and      -bromopiperidide 
(Glover  and  Lowuy),  P.,  162. 
Camphorcarboxylic    acid,    and    its    de- 
rivatives,     absorption       spectra       of 
(Lowry,    Desch,   and    Southgate), 
T.,  899  ;  P.,  68. 
rf-Camphorethylimide      preparation     of 

(Evans),  T.,  2240.' 
Camphorglycuronic  acids,  fission  of,  by 

enzymes  (H.\malainen),  A.,  i,  326. 
Camphoric  acid,  synthesis  of  (Komppa), 
P.,  328  ;  A.,  i,  51. 
Korappa's  synthesis  of   (Blanc  and 

Thorpe),  T.,  836  ;  P.  83. 
alkyl  and  aryl  hydrogen  esters  (Edmin- 
80N   and  Hilditch),  T.,  226  ;   P., 
10. 


Camphoric  acid,  4:5-(?*hydroxy-,  and  its 

silver  and  barium  salts,and  j3-bromo- 

( Komppa),  A.,  i,  51. 
Camphoric     and    zsoCamphoric     acids, 

action   of   the    Grignard    reagent   on 

esters   of   (Shibata),    T.,   1239;    P., 

141. 
r-Camphoric      acid,      semi-anilide      of 

(Komppa),  A.,  i,  51. 
Z-isoCamphoric     acid,     dimethyl     ester 

(Shibata),  T.,  1245. 
Camphorimide    iV-alkyl    and    aryl    de- 
rivatives of  (Wootton),  T.,  415. 
(^Camphorimide,    preparation     of,    and 

its    derivatives    (Evans),    T.,    2237; 

P.,  251. 
rf-Camphoriodoimide  (Evans),  T.,  2239. 
f^Camphormethylimide,    preparation    of 

(Evans),  T.,  2239. 
rf-Camphor-^-nitrobenzylimide  (E  vans), 

T.,  2241. 
Camphoro-/3-naphthylamic  acid  (Tingle 

and  Bates),  A.,  i,  851. 
Camphorquinone  a-  and   d-hydrazones, 

and  their   derivatives   (Forster    and 

ZiMMERLl),  T.,  2165;  P.,  245. 
Camphorquinone  a-  and  )3-phenylcarba- 

mylhydrazones    (Forsteu   and    ZiM- 

MERM),  T.,  2174;  P.,  245. 
Camphorquinone    o-  and    jS-semicarba- 

zones  (Forster  and  Zimmerli),  T., 

2173  ;  P.,  246. 
rf-Camphorsodioimide  (Evans),  T.,  2241. 
Camphor-)3-sulphomc  acid,  alkyl  and  aryl 

esters  fEuMiNsoN  and  Hilditch),  T. 

226;  P.,  10. 
fZ-Camphorsulphonic  acid,  benzoyloscine 
salt,  and  bromo-,  benzoyl    d-oscine 
salt(TuTiN),  T.,  1795;  P.  215. 

and  bromo-,  quinine  and  hydroquiniue 
salts  (Ti'TiN),  A.,  ii,  1124. 

bromo-,   d-  and  I-   narcotine  salts  of 
(Perkin  and  Robinson),  P.,  131. 
d-  and    /-Camphor-i8-sulphonic  acids,  d- 

and  ^pavine    and    metallic    salts  of, 

rotatorv  power  of  (Pope  and  Gibson), 

T.,  22n  ;  P.,  250. 
Camphor-ir-sulphonic    acid,     a-bromo-, 

optically  active   tetrahvdro(jiiinaldiue 

salts  of  (Pope  and  Rea'd),  T.,  2202. 
(/-Camphor-ir-sulphonic  acid,     o-bromo-, 

rf-boruylamine    salt     of    (Pope     and 

Read),  T.,  994. 
d-    and    /- Camphor -ir-sulphonio     acidi 

ammonium    and   strychnine   salts   o 

(Pope  and  Read),  T.,  990. 
dl-    and    /-Camphor-ir-sulphonic  acids 

a-bromo-,  (//-  and    (^pavine    -salts    oj 

(Pope  and  GnmoN),  T.,  2209. 
Camphorsulphomc    acid,    bromo-, 

cotine   methyl   derivative  (Rabr  ani 

McMillan),  A.,  i,  386. 
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Camphor-yS-thiosulphonic   acid,    and   its 
anhydride    and     sodium    salt    (HiL- 
DITCH),  T.,  1098  ;  P.,  96. 
Camphoryl  /t-butyl-jB-disulphoxide  (Hil- 

DITCH),  T.,  1098  :  P.,  96. 
Camphoryl  methyl-yS-disulphoxide  (Hil- 

DITCH),  T.,  1098  ;  P.,  96. 
o-  and  /3-Canadine,  ethochlorides,  ethio- 
dides,  and  ethonitratcs,  optically  active 
(Voss  and  Gadamer),  A.,  i,  415. 
Cancer,  chemistry  of  (Saiki),  A.,  ii,  146. 
and  other  tumours,  peptolytic  enzymes 
in   (Abderhaldex   and   Medigre- 
CEANU ;    Abderhaxdex  and   PiN- 
cussoHx),  A.,  ii,  6-36. 
Caoutchouc,   the  constitution  and  syn- 
thesis of  (Pickles),  T.,1085;  P.,  111. 
vulcanisation  of  (Bysoff).  A.,  i,  865  : 

(OsT-WALD),  A.,  ii,  272,697. 
theory  of  the  cold    vulcanisation  of 
(HiXEiCHSEX  and  Kixdscher),  A., 
i,  330. 
absorption  of  sulphur  dioxide  by  (Rey- 

chler).  A.,  ii,  272. 
estimation  of,  as  tetrabromide  (Fexd- 

ler),  a.,  ii,  552. 
estimation   of    cinnabar  and   sulphur 
auratum  in  (Fraxk  and  Birkxer), 
A.,  ii,  244. 
Caoutchouc-milk,   molecular  complexity 
of  caoutchouc   in    (Hixrichsex   and 
Kindscher),  a.,  ii,  62. 
Capillarity,  relations  between  the  critical 
constants  and  certain  quantities  con- 
nected with  (Kleemax),  a.,  ii,  22. 
Capillary  actions,  behaviour  of  aqueous 
solutions  in  (Skraup),  A.,  ii,  191. 
layer,   thermodynamics  of  the  (Bar- 
ker), A.,  ii,  106,  831. 
Capillary -chemical  problems,  investiga- 
tion of  (Pawloff),  a.,  ii,  1043. 
Carbamic  acid,  7-chloro-/3-bromopropyl, 
ester  of  (JoHXSOX  and  Guest),  A.,  i, 
886. 
/3  Carbamido-aS-diphenyl-  Ay  -  pentenoic 
acid  (Posner  and  Roude),  A.,  i,  848. 
/3-Carbamido-a-hydropiperic  acid   (Pos- 

NEK  and  Kohde),  A.,  i,  848. 
Carbamine  thioglyeoUhydrazides  (Fre- 

KicHs  and  Fuksteu),  A.,  i,  191. 
2-Carbasino-4-qainazolone,       3-amino-, 
and    ita    hydrochloride    and   diacetyl 
derivative   (Booebt    and   Goetnkr), 
A.,  i,  285. 
Carbazole      series,       studies      in      the 

(ScHWALBE  and  Wolff),  P.,  389. 
Carbazole  ;;«rchlorate  (Hofmann,  Metz- 

i.F.r.,  riiiri  Lecher),  A.,  i,  187. 
Carbazoledisnlphonic  acid,  (filiydroxy-, 
and   its   potassium   and  barium   salts 
(Farbenfabriken  vorm.  F.   Batrr 
4  Co.),  a.,  i,  m. 


Carbazoletetrasulphonic    acid,    and  its 
potassium      salt      (Farbexfabrikek 
VORM.  F.  Bayer  &:  Co.),  A.,  i,  774. 
l-Carbethoxy-3-cyclobutyl-l-propionic 
acid,    3-imino-a-cyano-,     ethyl    ester 
(Campbell  and  Thorp^,  T.,  2422. 
p-Carbethozydibenzoylmethane    (Smed- 

ley),  T.,  1491. 
Carbethoxyglutamic  acid,  and  its  salts 
(Abderhaldex  and  Kautzsch),  A., 
i,  769. 
Carbethozyphenacylbarbituric  acid,  and 
its  sodium  salt  (Kt'HLiXG),  A.,  i,  780. 
Carbethozyphenacyldialuric   acid,    and 
its  acetyl  derivative  (Kuhlixg),  A.,  i, 
780. 
//i-Carbethozyphenylcarbamic   acid,    o- 
carbomethoxyphenyl  ester    (Eixhorx 
and  V.  Bagh),  A.,"i,  259. 
o-Carbethozyphenylmethylearbodi-ifflid« 
and  its  hydrochloride  (Fixgek),  A.,  i, 
383. 
4-Carbethoxytetrahydropyrrolideiie  -5-o. 
propionic      acid,       2-imino-4-cyano-, 
ethyl  ester  (Campbell  and  Thorpe), 
T.,  1313. 
Carbimides  (ison/anates),  new  method  of 
forming  (Axschutz),  A.,  i,  158. 
preparation  of  transformation  products 
of  (Schroeter),  a.,  i,  431. 
Carbithionic  acids  (Bloch  and  HdHN), 
A.,  i,  256  ;  (HouBKN  and  ScHin^TZE), 
A.,  i,  711. 
Carbodiphenylimide (Schall),  A.,  i,  245. 
Carbohydrate   metabolism.      See   Meta- 
bolism. 
Carbohydrates,  absorption  of  acids  by 
(Robixsox),  a.,  i,  817. 
photochemical  synthesis  of  (Berthe- 

LOT  and  Gaudechon),  A.,  i,  543. 
action  of  ultra-violet  light  on  (Bierrv, 

Hexri,  and  Raxc),  A.,  i,  652. 
behaviour  of,  towards   hydrogen  per- 
oxide (Spoehr),  a.,  i,  221. 
beha^-iou^  of,  with  alkali  hydroxides 

(Xef),  a.,  i,  711. 
degradation  experiments  with   (Nru- 
BERG  and  Hirschbero),  A.,  i,  653. 
effects  of,  on  the  artificial  digestion  of 

casein  (Goldthwaite),  A.,  ii,  224. 
a  biose  from  amygdalin  (Giaja),  A.,  i 

300. 
of  asparagus  (Wici^ers  and  Tollxxs), 

A.,  ii,  886. 
carboxylic  acids  of  the  (Neubero), 

A.,  i,  711. 
phosphoric  acid  esters  of  (Neubero 
and  Pollak),  A.,  i,  157,  610  ;  (Cox- 
tardi),  a.,  i,  609. 
esters    of,    and     higher     fatty    acids 

(Bloor),  a.,  i,6S8. 
reactions  of  (Reicha ud),  A.,  ii,  1117. 
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Carbomethoxyphenacylbarbituric      acid 

(KiJHLiNG),  A.,  i,  781. 
Carbomethoxjrplienacyldialaric        acid, 
and   its  acetyl  derivative  (Kijhling), 
A.,  i,  781. 
Carbon,    adsorption     of    hydrogen    by 
(McBain),  a.,  ii,  21. 
absorption  of,  by  nickel,  in  the  elec- 
trolysis of  aqueous  solutions  (Lam- 
BRis),  A.,  ii,  131. 
influence   of  sulphur  on   the  system, 
iron  and  (Liesching),  A.,  ii,  1070. 
crystallography   of  the   system,    iron 

and  (KiiOLL),  A.,  ii,  1070, 
assimilation    of,    by    bacteria    which 
oxidise   hydrogen   (Lebedeff),  A., 
ii,  229. 
reduction  of  ferric  oxide  by  (Chakpy 

and  Bonneeot),  A.,  ii,  1072. 
and    hydrogen,    the    direct  union   of 
(Pking),   T.,   498;  P.,    55  ;  (Bone 
and  CowAKD),  T.,  1219  ;  P.,  146. 
and    silicon,    morphotropic    relations 
between   corresponding    compounds 
of  (Jerusalem),  T.,  2190;  P.,  249. 
See  also  Diamond. 
Carbon  alloys,  with  iron,  the  equilibrium 
dia£fi-am  of   (Heyn),  A.,    ii,    298  ; 
(W'fJST),  A.,  ii,  414. 
with   iron  and    manganese    (Arnold 
and  Read),  A.,  ii,  1071. 
Carbon  compounds,  molecular  rearrange- 
ments of  (Derick),  a.,  i,  805. 
Carbon  linking,  with  nitrogen  (Biltz), 

A.,  i,  524. 
Carbon  tetrachloride,  absorption  of,  by 
man  and  animals  (Lehmann  and 
Hasegawa),  a.,  ii,  982. 
action  of  the  electric  discharge  on,  in 
the  presence  of  hydrogen  (Besson 
and  Fournier),  A.,  i,  349. 
action     of,     on      metallic      oxides 
(Michael    and    Murphy),    A., 
ii,  1068. 
action  of,  on  anhydrides,  oxides,  and 
minerals  (Camboulives),  A.,  ii, 
202. 
vapour,     action     of,     on    minerals 
(Jannasch),  a.,  ii,  1076. 
swfenitride  (Moureu  and  Bongrand). 

A.,  i,  159. 
wuwoxide  in  steels  (Goutal),  A. ,  ii,  129. 
presence  of,  in  coal  mines  (Mahler 

and  Denet),  A.,  ii,  1060. 
supposed  presence  of,  in  normal 
blood,  and  in  the  blood  of  animals 
anaesthetised  with  chloroform 
(Buckmaster  and  Gardner), 
A.,  ii,  50. 
effect  of  tempera) ur3  on  the  dis- 
sociation equilibrium  of  (Rhead 
and  Wheeler),  T.,  2178  ;jP.  220. 


Carbon  monoxide,  invasion  of,  into  water 
(Krogh),  A.,  ii,  512. 

and  oxygen,  relative  affinity  of 
haemoglobin  for  (Krogh),  A.,  ii, 
512. 

rate  of  diffusion  of,  into  the  lungs 
of  man  (Krogh),  A.,  ii,  512. 

cuprous  compounds  of  (Manchot 
and  Brandt),  A.,  i,  85. 

flame,  ionisation  of  air  by  the  (de 
Broglie),  a.,  ii,  570. 

action  of  heat  on,  from  a  geological 
and  chemical  standpoint  (Gau- 
tier),  a.,  ii,  607. 

action  of  ozone  on  (Clausmann), 
A.,  ii,  608. 

decomposition  of,  by  pressure  (Bri- 
NER  and  Wroczynski),  A.,  ii,  707. 

action  of  hydrogen  and  water  at  a 
red  heat  on  (Gautier),  A.,  ii, 
708. 

action  of  iron  and  its  oxides  on,  at  a 
red  heat  (Gautiei;  and  Claus- 
mann), A.,  ii,  709. 

action  of  mixtures  of,  with  hydrogen, 
on  oxides  of  iron  (Gautier  and 
Clausmann),  A.,  ii,  855. 

estimation    of,   in   atmospheric    air 
(Goutal),  A.,  ii,  157. 
Carbon    dioxide,     inversion    points    of 
(Porter),  A.,  ii,  592. 

alveolar  pressure  of,  in  disease  (Fitz- 
gerald), A.,  ii,  316. 

formation  of,  in  8urvi%ing  tissues 
(Hanssen),  a.,  ii,  55. 

and  mixtures  of,  with  nitrogen, 
Andrews'  compressibility  curves 
for  (Knott),   A.,  ii,  187."^ 

influence  of  an  electric  current  on 
the  assimilation  of  (Koltonski), 
A.,  ii,  333. 

coefficient  of  absorption  of,  in  sea- 
water  (Fox),  A.,  ii,  29. 

solubility  of  (Findlay  and  Creigh- 
TON),  T.,536  ;P.,  44. 

influence  of  non-electrolytes  on  the 
solubility  of,  in  water  (Usher), 
T.,  66. 

absorption  of,  by  ;j-azoxyphenetole,  . 
relation   between    solubility   and 
the  physical  state  of  the  solvent 
in  the  (Homfray),  T.,  1669  ;  P., 
197. 

action  of  mixtures  of,  with  hydro- 
gen, on  oxides  of  iron  (Gautier 
and  Clau.smann),  A.,  ii,  855. 

manurial  exi)erinients  with  (Mits- 
cherlich),  a.,  ii,  236. 

burette  for  the  estimation  of 
(Stephenson),  A.,  ii,  242. 

apparatus  for  the  estimation  of 
(Banerjkk),  a.,  ii,  897. 
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Carbon  dioxide,  estimation  by  means  of 
the  Berthelot  bomb   Gkafe),  A., 
ii,  460. 
titrimetric  estimation  of  (Yester- 

bekg),  a.,  ii,  345. 
apparatus  for  the  estimation  of,  in 
milk  (Bakill6),  A.,  ii,  74. 
Carbonates,    insoluble,   action   of  the 
alkali  nitrates  on  (Oechsxer  de 
Conixck),  a.,  ii,  411. 
action    of   sodium    carbonate    and 
lithium    nitrate    on    (Oechsner   i 
DE  CONIXCK),  A.,  ii,  846,  847.  j 

decomposition  of,  by  heating*  with 
sodium  metaphosphate  f Bottger \    : 
A.,ii,  753.  ' 

Fercarbonates,  existence  of  real  (Rie-   i 
SEXFELD  and  Reinhold),  a.,  ii,  33  ; 
(Takatar),  a.,  ii,  203,  774;  (RiE- 
SENFELD),  A.,  ii,  290,  952  ;  (Wolf- 
FEXSTEix),   A.,  ii,  291. 
Carbonic  acid,  ions  (COy"),  adsorption 
of,  by  elavs   and  cements  (D'Axs', 
A.,  ii,  213. 
(/!0/((>sulphide  (Dewar  and  JoxEs),  A., 
ii,  408. 
Deniger's  (DuNx),  P.,  116. 
(bisulphide,  equilibrivmi  in  the  forma- 
tion of  (Koref),  a.,  ii,  289. 
change   of,  into  a  gaseous  product 
(Dewar  and  Jone.s),  A.,  ii,  408. 
interaction  of  nickel  carbonyl  with 
(Dewak  and  Jones),  T.,  1226; 
P.,  137. 
nitrogen  and  sulphur  derivatives  of 
(Delepine),  a.,  i,  295,  545,  612, 
613  ;  (Del^pixe  and  Schvixg), 
A.,  i,  720. 
influence  of,  on  the  decomposition  of 
nitrogenous    compounds    in    soil 
(ScHERPE),  A.,  ii,  339. 
Carbon,  apparatus  for  estimation  of,  in 
iron    and    steel    (Preu.ss),    A.,    ii, 
1109. 
rapid  estimation  of,  in  steel  and  other 

iron  alloys  (Amberg),  A.,  ii,  896. 
estimation   of,  in  iron   and  steel  and 
iron    alloys    bv    direct   combustion 
(Hui.1.),  P.,  9l'. 
estimation  of,   in  iron,  graphite  and 
tungsten,    by    combustion    (Denx- 
STEDT    and     KlCnder),     A.,     ii, 
547. 
estimation  of,  in  steel  (Pbettxeb),  A., 

ii,  653. 
estimation  of,    in  alloys  of  tungsten, 
molybdenum   and    vanadium    with 
iron  (Ml'LLER  and  Diethelu),  A., 
ii.,  1110. 
Carbonatognaiacol-5-ialphonic  acid,  and 
its  {K)tassium    salt      H>pffmaxx,    La 
it"(iiF.  .t  Co.),  A.,  i.,  1G7. 


Carbonyl  COmpoonds,  additive  com- 
pounds of  tin  halogenides  and 
(Pfeiffer,  Halperix,  Pros  and 
Schwarzkopf),  A.,i,  852. 

Carbonyl  chloride,  photochemical  equi- 
librium of  (CoEHX  and  Becker),  A., 
ii,  173. 

3:4-Carbonyldiozycinnamic  acid,  a- 
chloro-  (Clarke),  T.,  897  ;  P.,  96. 

3:4-Carbonyldioxy-i3phenylpropionic 
acid.  a3-'"/*chloro-  ^Clarke,,  T.,  896  ; 
P.,  96. 

Carbonyl  groap  in  the  nascent  state 
(Petrexko-Kritschexko'),  a.,  i,  177. 

Carbonyls,  metallic,  properties  of  (MoxD, 
HiRTZ,  and  Cowap),  T.,  798  ;  P., 
67. 

Carbonylsalicylamide  (EtxHOBX  and 
V.  Bagh),  a.,  i,  260. 

Carbonylsalicyl-o-,  -m-,  and  -/^-aminoben- 
zoic  acids,  esters  of  (Einhorx  and  v. 
Ba(;h  ,  A^.i,  260. 

Carbophosphates,  part  played  by  the  dis- 
sociation of,  in  the  formation  of  osseous 
tissue   Barille),  A.,  ii,  523. 

Carbomndnm,  estimation  of,  in  frag- 
ments of  coke  crucibles  (Wdowiszew- 
SKi),  A.,  ii,  1113. 

/3-Carbozylamido-a-ketobatyric  acid,  B- 
bronio-,  ethyl  e.ster  (Wislicexus  and 
Silbep^teix),  a.,  i,  539. 

a-Carboxylamidotetronic  acid  (Bexarv), 
A.,  i,  581. 

o-Carbozybenzene-4-azo-a-naphthol,  o-, 
and;;-nitro-  (Baly,  Tvck,  and  Mars- 
den),  T.,  1501. 

2-o-Carbozybenzoylindonoglyozaline 
and   its   silver  salt  (Rihemanx',  T., 
1442. 

l-Carboxy-)3-'7/c/')butyl-l-propionicacid, 
j8-imino-a-cyano-,  ethyl  ester,  o-  and 
3-  forms  (Campbell  and  Thobpe\  T., 
2422. 

6-Carboz7-3:4-dimethozyphenylgl7- 
ozylic  acid,  synthesis  of,  ami  its  silver 
salt  and  oxime  (Harding  and  Weiz- 
maxx),  T.,  1129  ;  P.,  130. 

Carbozylic  acids,  electrolysis  of  (Kavk- 
ler),  a.,  i.  151. 
degradation  of,  in  the  animal  body 
(Friedmaxn  and  Ma.\se),  A.,  ii, 
794,  795,  977  ;  (Friedmaxn),  A., 
ii,  795. 
jiremration  of  secondar)*  amines  from 

(Le  Sueur),  T.,  2433  ;  P.,  290. 
of  the  carbohvdrates  (Neuberg),  A., 

i,  711. 
aliphatic  nitro-  and  uitroso-,  esters  of, 
(Schmidt  and  Dieteri.e),   A.,    i, 
813. 
aromatic,  new  synthesis  of,  from  hydro- 
carbons (Schorigin),  A.,  i,  556. 
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3-Carboxy-4-methyl-4-etliyltrimethyl- 
ene-dicarbouimide,   amide  of,  aud  its 
silver  salt  (Ghiglikno),  A.,  i,  505. 
Carboxyphenylarsenious   oxide,    acetj^- 

amino-  (Fakbwekke  aorm.  Meister, 

Lu(;iu.s,  &  Bruning),  A.,  i,  84. 
S-Carboxyphenylarsinic    acid,     4-hydr- 

oxy-,    {m.licylarsinic    acid),     metallic 

salts  of  (Adler),  a.,  i,  346. 
C-i'-Carboxyphenyl-a-methylheptoic  acid 

(Pregl),  a.,  i,  321. 
o-Carboxyphenylsulpho-oxidoacetic  acid 

(Faruwerke  vorm. Meister,  Lucius, 

&  Bruninc),  a.,  i,  320. 
Carboxythioglycoll-phenyl  and  -phenyl- 

methyl-hydrazides     (Frerichs     and 

Forster),  a.,  i,  192. 
«-Carboxy-p-tolyloxalacetic  acid,  imide 

of  (WisLicENUs  and  Penndorf),  A., 

i,  560. 
o)-Carboxy-^-tolylpyruvic  acid  (Wisli- 

CENUS  and  Penndorf),  A.,  i,  560. 
Garcbias  maenas,  carbohydrate  metabol- 
ism in  (v.  Schonrorn),  A.,  ii,  1083. 
Carmin,  /3-bromo-,  constitution  of,   and 

acetyl  derivative  of  (Rohde  and  Dorf- 

MiJLLER),  A.,  i,  492. 
Carnaubon  (Dunham    and    Jacobsok), 

A.,  i,  215. 
Gamine  and  inosic  acid  (Haiser    aud 

Wenzel),  a.,  ii,  543. 
Carnitine  (Engeland),  A.,  i,  824. 
dl-isoC&mitine,  synthesis  of  (Rollett), 

A.,  i,  824. 
Carnotite  from  South  Australia  (Crook 

and  Blake),  A.,  ii,  308. 
Carone,    cyano-,    and     its     derivatives 

(Clarke  and  Lapworth),  T.,  11. 
Caro's   acid,    synthesis   of   (D'Ans  aud 
Friederich),  a.,  ii,  706. 

moist  combustions   with   (Migault), 
A.,  ii,  460. 
Carpaine,  constitution  of  (Barger),  T., 

466;  P.,  53. 
Carpamic  acid   aud    its  hydrochloride, 

aud  hydrochloride  of  its  ethyl  ester 

(Bakger),  T.,  469;  p.,  53. 
Carrier  for  beakers  (Ap.s),  A.,  ii,  286. 
Carrot  oil,  the  oil  of  the  fmit  of  Daii^ns 

carota  (Richter),  A.,  i,  329. 
Carthamine,     and    its    potassium    salt, 

(Kametaka  and  Pekkix),  T.,   1415  ; 

P.,  181. 
rf-Carvestrene  (sj/lvestrene),  synthesis  of, 

and    its    dihydrochloride     (Perkin), 

P.,  97. 
/-)8-Carvoxime,  and  its  benzoyl  deriva- 
tive (Deussen  and  Hahx),  A.,  i,  272. 
Caryophyllene  (Haarmann),  A.,  i,  496. 
Casein,  effects  of  carbohydrates  on  the 

artificial       digestion        of        (Goi.D- 

thwaite),  a.,  ii,  224. 


Casein,  rate  of  solution  of,  in  alkaline 
solutions  (Robertson),  A.,  i,  528. 

partial    hydrolysis  of  (Skraup    and 
Krause),  a.,  i,  528. 
Caseinogen,  composition  of,  from  human 

and   cow's  milk  (Arderhalden   and 

Langstein),  a.,  ii,  633. 
Caseinogenate  of  potassium,  dissociation 

of,  in  solutions  of  vaiying  alkalinity 

(Robertson),  A.,  ii,  679. 
Caseinogenates   of  the  alkaline  earths, 

dissociation   of  (Robertson),   A.,  ii, 

939. 
Caseinogen-peptones    containing    phos- 
phorus (DiF/rRi(;n),  A.,  i,  82. 
Cassiopeium,  arc  spectrum  of  (Euer  and 

Valenta),  A.,  ii,  561. 
Castor  oil,  hydrolysis  of  fats  by  the  seeds 

of  (Tanaka),  a.,  i,  800. 
Castration,    effect    of,    on    metabolism 

(McCrudden),  a.,  ii,  321. 
Catalase,  role  of,  in  plants  (Rosenbebg), 
A.,  ii,  992. 

in  milk  (Bordas  and  Touplain),  A., 
ii,  57  ;  (Sarthou),  A.,  ii,  57,  226. 

of  moulds  (Dox),  A.,  ii,  1099. 

of  echiuoderm   eggs  before  and  after 
fertilisation  (Lyon),  A.,  ii,  54. 
Catalysis.   See  under  Affinity,  chemical. 
Catalysts,    specific    stereochemical    be- 
haviour of  (Rosenthaler),  A.,  ii,  840; 

(Fajans),  a.,  ii,  1052. 
Catechol,  derivatives  of  (VoswincKel), 
A.,  i,  42. 

dichloroacetate    (Abderhalden    and 
Kautzsch),  a.,  i,  254. 

trihromo-,  jn-eparation  of  (Chemische 

Fabrik  VON  F.  Hevden),  a.,  i,  247. 

Catechol  methylene  ether,  bromouitro-, 

(Oertt.y  and  Pictet),  A.,  i,  486. 
Catecholpiperazine  (Stbvignon),  A.,  i, 

7S1. 
Catecholsolphonic  acid  (Gentsgii),  A., 

i,  619. 
Catechu,  estimation  of  tannin  in  (van 

Dorp  and  Rodenburg),  A.,  ii,  167. 
Cathode  rays.     See  under  Photochemis- 
try. 
Cauliflower,  constituents  of  (Dmociiow- 

sKi  aud  Tollens),  A.,  ii,  534. 
Celery  seed  oil(ScHiMMEL  &  Co.),  A.,  i, 

328. 
Cell   division,   physiology  of  (Lilme\ 
A.,  ii,  522. 

galvanic.  See  under  Electrochemistry. 
Cells,  permeability    of,  for  dyes  (Run- 
land),  a.,  ii,  53. 

physiological  permeability  of  (Asher 
and  Kaisaulow),  A.,  ii,  516. 

proliferation  of  (White),  A.,  ii,  734. 

living,  i)enctration  of  calcium  salts  into 
(Ostkrhout),  a.,  ii,  335. 
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Cellase,    occurrence    and  separation  of 

(BERTRAXDand  Holderer),  a.,  i, 

290. 

non-identity  of,  with  emulsion  (Ber- 

TKAXD  and  CoMPTOS),  A.,  i,  800. 

Cellobiose,   hepta-acetyl-  (Fischer  and 

Zempl^s),  a.,  i,  718. 
Cellose,  behaviour  of,  towards  enzjmes 
(Fischer  and  Zempl^x),  A.,  i,  302. 
diastatic  decomposition  of  (Bertrand 
and  Holderer),  A.,  i,  212. 
Cellulose,  assimilation  of  nitrogen  with, 
as  a  source  of  energy  (Pringsheim), 
A.,  ii,  230  ;  (Koch),  A.,  ii,  536. 
digestion  of  (v.  Hoesslin),  A.,  ii,  877. 
in   domesticated  animals  (Scheun- 

ert),  a.,  ii,  520,  521. 
and   methods  of   estimating  (LoH- 
risch),  a.,  ii,  1083. 
decomposition  of,  in  the  caecum  of  the 
horse   (v.    Hoesslin   and  Le-sseb), 
A.,  ii,  626. 
destructive  distillation  of  (Erdmann 

and  Schaefer),  A.,  i,  718. 
solubility  of,  in  the  saliva  of  the  sheep 

(Schevxert),  a.,  ii,  521. 
acetylation  of  (Schwalbe),  A.,  i,  224. 
degradation      of      (Schwalbe      and 

Schulz),  a.,  i,  301. 

hydrolysis  of,   with  hydrofluoric  acid 

(VilIe  and  Mestrezat),  A.,  i,  301. 

nitration  of  (Saposchixkoff),  A.,  i, 

156  ;  (Crane  and  Joyce),  A.,  i,  364; 

(Piest),  a.,  i.  464. 

conversion  of,    into  sugar  (OsT    and 

Wilkening),  a.,  i,  364. 
nitrous  esters  of   (Im'icolardot    and 

Chertieb),  a.,  i,  818. 
estimation      of      (Scheuxert     and 
Lotsch),  a.,   ii,   464;    (Trimmer 
and     Scheuxert  ;     Dmochowski 
andToLLENs),  A.,  ii,  554,  555. 
apparatus  for  estimation  of  (Gri?;(;oire 
and  Carpiaux),  A.,  ii,  661. 
Celluloses,  (Oe<usxer  ue  Conixck  and 

Kavnaid),  a.,  i,  654. 
Cement,    Portland,   hydration  and  con- 
stitution of  (Keisermax),  a.,   ii, 
848. 
adsorption  of  (CO3")  ions  by  (D'Ans), 
a.,  ii,  213. 
Cephalopods,  chromatophores  of   (Hof- 

MANX),  A.,  ii,  523. 
Ceramic    industry,    advances    in     the 

(PuKALL),  A.,  ii,  780. 
Ceramium    rubrum,  phycoerythrin  and 
phyeocyanin  from  (Kylix),  A.,  i,  866. 
Cerebron  (LoEXixr,  and  Thierfelder), 

A.,  i,  760. 
Cerebrosidei  and  phosphatides,  properties 
of  a  mixture  of,  compared  with  those 
of  protagon  (Cramer),  A.,  i,  296. 


Cerebrospinal  fliiid,'pituitin  in  (Cl'shing 
and  Goetsch),  A.,  ii,  1089. 
secretion  of,   action  of  the  choroid 
plexuses  on  (DixoN  and  Halli- 
bcrtox),A.,  ii,  522. 
pathological,    choline    in    (Kauff- 
maxx),  a.,  ii,  636. 
Ceric  compounds.     See  under  Cerium. 
Cerite,  volumetric  estimation  of  cerium 
in   (Metzger    and    Heidelbergeb), 
A.,  ii,  656. 
Cerium,  action  of,    on  the  frog's  heart 
(Mixes),  A.,  ii,  525. 
Ceric,  mono-  and  <f (hydrogen  arsenates 
(Barbiebi  and  Calzolaki),  A., 
ii,  779. 
selenite  (Barbieri  and  Calzolari), 
j  A.,  ii,  779. 

I   Cerium      phenoxides,     preparation      of 
(Chemische    Fabrik    auf    Aktiex 
voKM  E.  Scherixo),  a.,  i,  164. 
Cerium,   separation   of,  from   the  other 
cerium  earths  (Brownixg  and  Rob- 
erts), A.,  ii,  159. 
volumetric  estimation  of,  in  cerite  and 
mona2dte  (Metzger  and    Hsidel- 
berger),  a.,  ii,  656. 
Chalcophyllite    from    Bisbee,     Arizona 
(Palache     and     Merwix),    A.,    ii, 
47. 
Chalybite  from  Croatia  (Tucan),  A.,  ii, 

966. 
Cliareoal,  absorption  of  gases  by  (HoM- 
fr.\y),  a.,  ii,  771,  1041 ;  (Titoff), 
A.,  ii,  1041. 
adsorption  of  solutions  by  (Schmidt), 

A.,  ii,  1041. 
radium  content  of  varieties  of  (Satter- 

ley),  a.,  ii,  1025. 
cocoanut,  absorption  of  radium  emana- 
tion by  (Satterley),  A.,  ii,  921. 
Cheese,    estimation    of    lactic    acid    in 
(Suzuki  and  Hart),  A.,  ii,  81. 
Cheddar,    volatile    fatty    acids    and 
esters  in   (Suzuki,  Hastixgs,  and 
Hart),  A.,  ii,  738. 
Cheirolin,  synthesis  and  degradation  of 

(Schxeider),  a.,  i,  658. 
Cbelerithrine  ^xriodide  (Kt'tzxiEwsKi), 

A.,  i,  875. 
Chemical    action.     See  under  Affinity, 

chemical. 
Chemical  composition,  constitution  and 
configuration  of  organic  substances, 
relation  between  the  crystal  struc- 
ture and  the  (Barlow  and  Pope), 
T.,  2308  ;   P.,  251. 
constitution   and   change  of   volume, 
relation   between  (Dawsox),  T.  , 
1896  ;   P.,  202. 
and  refractive  power  (Smkdlkt),  T., 
1475  ;  P.,  148. 
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Chemical    constitution,    dependence  of 
rotatory  power  on  (Pickard  and 
Kenyon),  p.,  336. 
and    phototropy,   relation    between 
(Graziani),  a.,  i,  777;   (Padoa 
and  Graziani),  A.,  i,  778. 
and    absorption    spectra,     relation 
between  (Baly,  Tuck,  and  Mars- 
den),  T.,  571,  1494  ;  P.,  51,  166. 
and  ultra-violet  fluorescence  of  cyclic 
compounds  (Ley  and  v.  Engel- 
hardt),  a.,  ii,  813. 
determination  of,  by  optical  methods 
(AuwERS  and  Ei.senlohr),   A., 
ii,  365,  367. 
of  certain  halogen  compounds,  the 
relation   between    reactivity  and 
(Clarke),  T.,  416;   P.,  26. 
and  physiological  action  of  alcohols 

and  acids  (Loeb),  A.,  ii,  147. 
and  heats  of  combustion  of  unsatur- 
ated    compounds,     relation     be- 
tween (AuwERs  and  Roth),  A., 
ii.,  485,  585. 
Chemistry,  physical,  lecture  experiments 

in  (Graksi),  a.,  ii,  196. 
Cherry,  black.     See  Prunus  serotina. 
Chitin,  use  of,  in  dialysis  (Alsbeeg),  A. , 

ii,  693, 
Chitosan  sulphate  (Lowy),  A.,  i,  123. 
Chlora  pcrfoliata,  gentiopicrin  in  (BouR- 

cjUELOT  and  Bridel),  A.,  ii,  234. 
Chloral,  formation  of  dichloroacetic  acid 
from  (Kotz),  A.,  i,  151. 
hydrate,  action  of  bases  on  (Enklaar), 

A.,  i,  299. 
rf/benzoate(WEG.scHEiDERandSPATH), 
A.,  i,  155. 
Chloralaniline,  condensation  of  primary 
aromatic  amines  with  (Jordan),  A., 
i,  664. 
Chloraloses  (Haxriot),  A.,  i,  95. 
Chlorates.     See  under  Chlorine. 
Chlorine,   atomic  weight  of  (Richard.s 
and  Willard),  A.,  ii,  292. 
electrolytic,  use  of,  for  the  production 
of  hydrochloric  and  sulphuric  acids 
(Coppadoro),  a.,  ii,  197. 
and  hydrogen,  interaction  of  (Chap- 
man and  MacMahon),  T.,  845  ;  P., 
58,  93. 
content  in  the  human  organs  (Magnus- 

Lkvy),  a.,  ii,  426. 
the  system  sulphur  dioxide  and  (Smit.s 

and  DE  Mooy),  A.,  ii,  1049. 
substitution  of,  by  bromine,  with  refer- 
ence to  the  permeability  of  the  blood- 
corpuscles  (Bunniger),  a.,  ii,  421. 
modified  apparatus  for  absorption  of 

(McCrea),  a.,  ii,  344. 
action  of,  on  metallic  oxides  (Michael 
and  Muri'Hy),  A.,  ii,  1068. 


Chlorine  rfioxide,  inhibitory  effect  of,  on 

the    interaction    of   hydrogen   and 

chlorine   (Chapman    and  MacMa- 
hon), P.,  58. 
Hydrochloric  acid  {hydrogen  chloride), 
transport  number  of  (Rie.senfeld 
and  Reinhold),  A.,  ii,  14. 

apparatus  for  electrolysis  of  (Dixon 
and  Taylor),  T.,  374  ;  P.,  25. 

and  sulphuric  acid,  use  of  electro- 
lytic chlorine  for  the  production 
of  (Coppadoro),  A.,  ii,  197. 

influence  of  water  on  the  avail- 
ability of,  in  alcoholic  solution 
(Lapworth  and  Partington), 
T.,  19. 

addition  of,  to  substituted  anilines 
at  low  temperatures  (v.  Korczyn- 
ski),  a.,  i,  550. 

absorption  of,  by  animals  (Lehmann 
and  Burck),  A.,  ii,  982. 

action       of,      on      ^-benzoquinone 
(Michael    and    Cobb),     A.,    i, 
748. 
Chloric  acid,  reduction  of  (Enfield), 

T.,  2441  ;    P.,  231. 
Chlorates,  behaviour  of,  towards  reduc- 
ing agents  (Vitali),  A.,  ii,  496. 

detection  and  estimation  of,  in  nitres 
and  gunpowdei-s  (Fages  Virgili), 
A.,  ii,  347. 

estimation   of,   in   the   presence   of 
nitrates  and  chlorides  (Das),  A., 
ii,  238,   448. 
Perchloric      acid,      preparation      of 
(Mathers),  A.,  ii,  287. 

formation  of  esters  of  (Hofmann, 
Zedtwitz,  and  Wagner),  A., 
i,  3. 

oxonium  (Hofmann,  Metzler,  and 
Lecher),  A.,  i,  187. 

behaviour  of,  towards  reducing 
agents  (Vitali),  A.,  ii,  496. 

relation  between  constitution  and 
behaviour  towards  water  of  (Hof- 
mann, Roth,  Hobold,  and 
Metzler),  A.,  i,  818. 

organic  esters  of  (Hofmann,  Metz- 
ler, and  Hobold),  A.,  i,  370. 

estimation  of,  by  means  of  titanous 
salts    (Rothmund     and     Burg- 
staller),  a.,  ii,  68. 
Chlorine,  electrolytic   estimation   of,  in 

hydrochloric     acid     (Gooch      and 

Read),  A.,  ii,  67;  (Goldbaum  and 

Smith),  A.,ii,  1107. 
free,    gravimetric    estimation    of,   by 

means  of  metallic  silver  (Perkins), 

A.,  ii,  542. 
Chloroamine    reactions  (Cros.s,  Bevan, 

and  Bacon),  T.,  2404;  P.,  248. 
Chloroauric  acid.     See  under  Gold. 
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ChlorO-compoands,  aromatic,  secondary, 
action     of    aluminium     chloride     on 
(Lavaux  and  Lombard),  A.,  i,  548. 
Chloroform,   electrochemical  preparation 
of  (Waser),  a.,  i,  213. 
action  of  the  electric  discharge  on,  in 
the  presence  of  hydrogen   (Bessox 
and  Foubnier),  A.,  i,  349. 
absorption   of,    by  man   and  animals 
(Lehmann  and  Hasegawa),  A.,  ii, 
982. 
decomposition    of,    in    the    organism 

(NicLOTTx),  A.,  ii,  637,  735. 
action  of,  on  lipoids  (Calugareaku). 

A.,ii,  1049. 
vapour,  extraction  of,  from  the  air  and 
its  estimation  (Nicloux),  A.,  ii,  756. 
alcohol  and  ether,  comparison  of  the 
effects       of,       on       blood-pressnre 
(Waller  and  Symes),  A.,  ii,  432. 
Chlorogenic  acid,  occurrence  and  detec- 
tion of,  in  plants  (Charaux),  A.,ii,991. 
CMoronitratohydriu  (Hofmaxs,    Zedt- 

wiTZ,  and  Wagxer),  A.,  i,  3. 

CMoroperchloratohydrin       (Hofmanx, 

Zedtwitz,  and  Wagxer),    A.,   i,  3. 

Chlorophyll  (Willstatteb,  Hocheder, 

and   Ebxst),    A.,    ii,  150  ;   (Will- 

STATTER  and  Asahixa),  a.,  i,  499. 

action   of  alkalis    on    (Willstatter 

and  Fritzsche),  A.,  i,  126. 
estimation   of,   in  plants    (^Lalabski 
and  Marchlewski),  A.,  ii,  362. 
Chlorophyll     group     (Malarski     and 
Marchlew.sk I),  A.,  i,  692,  865  ;   ii, 
362. 
ChlorophyUan  (Malarski  and  March- 
lewski), A.,  i,  692,  865. 
aZ/oChlorophyllan       (Malarski       and 

Makchlewski),  a.,  i,  692. 
Chlorophyllin,  trimethyl   esters  (Will- 
statter and  Fritzsche),  A.,  i,  128. 
Chlorophyllpyrrole      (Malarski      and 

Marchlewski),  A.,  i,  692. 
Chlorothiocarbonic  acid,    methyl    ester 

(DELfiPiXE),  A.,  i,  612. 
Chocolate,  estimation  of  fat  in  (PsocH- 
now),  A.,  ii,  556. 
estimation     of     xanthine     bases     Ib 
(Prochxow),  a.,  ii,  166. 
Cholesterol  (Tschuoaeff  and  Fomin), 
A.,  i,  734. 
origin    and    destiny    of,    in    animals 
(Ellis  and  Gardner),  A.,  ii,  58; 
(Fraser  and  Garpner),  A.,  ii,  970. 
inhibition    of   haemolytic    agents    by 
(Rosenheim       and       Shaw-Mac- 
kenzie), A.,  ii,  517. 
^cretion  of,  by  the  cat  (Ellis  and 
Gardner),  A.,  ii,  58. 
secretion    of,   in    human    bile    (Bac- 
meister),  a.,  ii,  792. 
xcviii.  ii. 


Cholesterol     ester,     polarisation     phe- 
nomena    in     liquid      crystals      of 

(Giesel),  a.,  ii,  371. 
and    its    esters,   amount    of,    in  the 

normal    and     atheromatous     aorta 

(WiXDAUs),  A.,  ii,  733. 
esters  in  the  human  epidermis  (Sal- 

KOWSKi),  A.,  ii,  142. 
and     its     esters,     estimation    of,     in 

kidneys  (Windaus),  A.,  ii,  462. 
esters  of  the  homy  layer  (Uxxa  and 

Golodetz  ;    Salkowski),     a.,     ii, 

630. 
esters,    presence     of,     in     the     liver 

(KoxDo),  A.,  ii,  791. 
xanthogen       reaction       applied        to 

(Tschuoaeff  and  Gasteff),  A.,  i, 

31. 
fs^-Cholesterol,      and      its      derivatives 

iMoREscHi).  A.,  i,  670. 
Cholesterol      group      (Mexozzi      and 
Moreschi),       a.,       i,      254,      317 ; 
(Moreschi),  a.,  i,  670. 
Cholesteryl  salicylate,   crystalline   form 

of  (Artixi),  a.,  i,  620. 
o-bromoisohexoate,     2'.sobutyrate,     iso- 

valerate,    laurate,     palmitate,    and 

stearate        (Abderhalden        and 

Kautzsch),  a.,  i,  253. 
o-bromoisovalerate,      preparation      of 

(Chemische    Werke    vorm.     Dr. 

Heinrich  Byk),  a.,  i,  31  ;  (Abder- 

HALDEX    and    KArrzscH),   A.,    i, 

253. 
Cholesterylene        (Tschugaeff       and 

Gasteff),  A.,  i,  31. 
a-   and  jS-Cholesterylene   (Tschl'Gaeff 

and  Fomix),  A.,    i,  480. 
Cholesterylzanthamide       (Tschuoaeff 

and  Fomin),  A.,  i,  734. 
Cholesterylxanthic    acid,   methyl  ester 

(Tschugaeff  and  Gasteff),  A.,  i, 

31. 
ethyl  and  propyl  esters  (Tschuoaeff 

and  Fomix),  A.,  i,  734. 
Cholic    acid,     distillation    products    of 

(v.  FiJRTH  and  Lenk),  A.,  i,  606. 
Choline,    occurrence   of,    in  drugs   con- 
taining   caffeine    and    theobromine 

(Polstorff),  a.,  ii,  234. 
occurrence     of,    in     testicles    of    ox 

(ToTANi),  A.,  ii,  879. 
preparation   of,  and   its  acetate,  sul- 
phate   and   dihydrogen    phosphate 

(Rexshaw),  a.,  i,  226. 
amount  of,  in  animal   tissues  (KlNO- 

shita),  a.,  ii,  631. 
in     pathological    cerebro-spinal    fluid 

(Kauffmann),  a.,  ii,  636. 
pure,    action    of,    on    blood-pressure 

(Abderhalden  and  Mullkr),  A., 

ii,  530,  725. 
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Choline,  physiologi(,al  action  of  (Mendel 
and    Undeuhill),     A.,    ii,     735 ; 
(Muller)  a.,  ii,  881. 
detection  of  (Kaxjffmann  and  Vor- 

lander),  a.,  i,  822. 
estimation  of,  in  edible  fungi  (PoLS- 

torff),  a.,  ii,  234. 
salts,  bactericidal  properties  of  (Ren- 
SHAW  and  Atkins),  A. ,  ii,  332. 
Choline  jserclilorate  (Hofmann,  Roth, 

HoBOLD,  and  Metzler),  A.,  i,  818. 
Chondroitinsulphuric  acid  (Kondo),  A., 

i,  600. 
Choroid    plezuses,    action    of,    on    the 
secretion  of  cerebro-spinal  fluid  (Dixon 
and  Halliburton),  A. ,  ii,  522. 
Chromatophores  of  cephalopoda    (Hof- 
mann), A.,  ii,  523. 
Chrome  iron  ore,  estimation  of  chromium 

in  (Muller),  A.,  ii,  159. 
Chromic  salts.     See  under  Chromium. 
Chromium,  magnetic  properties  of  (Weiss 
andONNEs),  A.,  ii,  388. 
anodic  behaviour  of  (Kuessneu),  A. , 

ii,  927. 
cation,   hydrolysis   of  salts   of   the 
(Povarnin),  a.,  ii,  412. 
Chromium  salts,  relations  between  con- 
stitution and  absorption  spectrum  of 
(Byk  and  Jaffe),  A.,  ii,  3. 
Chromic  chloride(BjERRUM),  A.,  i,  856. 
preparation  of  anhydrous(MouRELo), 
A.,  ii,  1072. 
Chromous    chlorides    (Knight     and 

Rich;  Knight),  P.,  47. 
Polychromates   of  the   heavy   metals 

(Groger),  a.,  ii,  299. 
Chromopolysulphuric   acids,   colloidal 
character      of      the      (Martinez- 
Strong),  A.,  ii,  617. 
Chromium  triammine  salts  (Werner), 

A.,ii,  961. 
Chromi-aquo-triammines  (Riesenfeld 
and  Seemann),  A.,  ii,  40. 
Chromium,  separation  of  manganese  and 
(Falco),  a.,  ii,  76. 
gravimetric  estimation  of  (Schoeller 

and  Schrauth),  A.,  ii,  77. 
estimation    of,    in    chrome    iron    ore 

(Muller),  A.,  ii,  159. 
estimation  of,  by  means  of  potassium 
ferricyanide  (Palmer),  A. ,  ii,  902. 
Chromoisomerism  of  azophenols  (Hant- 
zsch),  a.  ,  i,  790. 
of  nitroanilines    (Hantzsch),    A.,  i, 
475,  727. 
Chromous  chlorides.     See  unaer  Chrom- 
ium. 
Chrysophanic  acid  (Oesterle  and  Jo- 
hann),  a.,  i,  860. 
dimethyl  ether  (TuTiN  and  Clewer), 
T.,  6. 


Chrysoquinone  ^jerchlorate   (Hofmann, 
Roth,  Hobold,  and  Metzler),  A.,  i, 
819. 
Chymosin.    See  Rennin. 
Cimicifuga  racemosa,  chemical  examin- 
ation of  the  rhizome  of  (Finnemore), 
A.,  ii,  801. 
Cinchona  alkaloids(RABE,KuLiGA,  Mar- 
schall,  Naumann,  and  Russell), 
A.,_  i,  417. 
solubility  of,  and  their  salts  in  water 

(Schaefer),  a.,  i,  418. 
action     of,    on   muscle    (Veley   and 

Waller),  A,  ii,  55. 
leaves,    alkaloidal    content    of    (van 
Leersum),  a.,  ii,  992. 
Cinchonic   acid,  syntheses  of  (Schiff), 

A.,  i,  134  ;  (BoRSCHE),  A.,  i,  189. 
Cinchonicine  {cinchotoxiiie),  constitution 
of      (Comanducci),      a.  ,      i,      582, 
583. 
jS-Cinchonine  ethiodide,  action  of  Grig- 
nard's  reagent  on  (Freund  and  Mayer) 
A.,  i,  132. 
Cinnahar,  estimation  of,  in  rubber  (Frank 

and  Birkner),  A.,  ii,  244. 
Cinnamaldehyde-p-hromophenylhydraz- 
one  (Auwers  and   Voss),  A.,  i,  70  ; 
(Graziani),  a.,  i,  778. 
Cinnamaldehyde-m-tolylhydrazone 

(Padoa  and  Graziani),  A.,  i,  136. 
Cinnamaldehyde-1:2:4-  and  l:3:4-xylyl- 
hydrazone   (Padoa    and    Graziani), 
A.,  i,  509. 
Cinnamaldehyde-1:3:5-  and   l:4:5-xylyl- 
hydrazones   (Padoa  and  Graziani), 
A.,  i,  778. 
Cinnamic   acid,   transformation  of,  into 
storax-cinnamic    acid    (Erlenmeyer 
and  Hilgendorff),  A.,  i,  383. 
Cinnamic   acid,   o-acetylamino-,   and  o- 
diacetylamino-  (Heller  andTisoH- 
ner),  a.,  i,  597. 
aj8-c?ibromo-o-nitro-      (Heller      and 

Tischner),  a.,  i,  37. 
a-chloro-3:4-rfihydroxy-  (Clarke),  T. 

897;  P.,  96. 
7n.-chloro-a-benzoylamino-,  and  its  lact 

imide  (Flatow),  A.,  ii,  321. 
2?-chloro-o-benzoylamino-,  and  its  lact 
imide   (Friedmann    and    Maase) 
A.,ii,  794. 
Cinnamic  acid,  detection  of,  in  wine  (v 
der  Heide  and  Jakob),  A.,  ii,  359 
separation    of  benzoic  acid  and   (de 
Jong),  A.,ii,  81. 
Cinnamic  acids  (Erlenmeyer  and  Hil- 
gkndorff),  a.,  i,  320. 
absorption  spectra  of  (Stobbe),  A. ,  ii, 

247. 
isomeric  (BiiLMANN  and  B.terrum),  A., 

i,  346. 
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Cumamie  acids,    synthetical  and   from 

stordx,    differences    between   (Ruber 

and  Goldschmidt),  A.,  i,  174. 
alio-   and   z^-Cinnamic  acids  (Lieber- 

MAXX  and  Trucksass),  A.,  i,  36,  175. 
Cinnamoinum    tamala    leaf  oil    (Schim- 

MEL  &  Co.),  A.,  i,  329. 
Cinnamoylbenxanilide       (Mumm       and 

Hesse),  A.,  i,  311. 
2-Ciiinamoyl-5-methozyplienozyacetic 

acid,  and  its  ethyl  ester  (Abelin  and 

V.  KOSTANECKI),  A.,  i,  631. 
Cinnamoylformic    acid,    o-nitro-,    ethyl 

ester,    oxime    and     cis-    and     trana- 

phenylhydrazides       (Heller        and 

Weidxeb),  a.,  i,  558. 
o-Cinnamoyloxybenzoic  anhydride  (£ix- 

horn),  a.,  i,  741. 
o-Ciimamoylozybenzoylcarbonic      acid, 

ethyl  ester  (Einhork),  A.,  i,  741. 
^-CinnamoylozyphenylaUylcarbamide 

(Gesellschaft  FiJR  Chemische  Ix- 

dustrie  IX  Basel),  A.,  i,  739. 
m-  and;?-Cinnamoylozyphenylcarbamide 

(Gesellschaft  fur  Chemische  In- 
dustrie IX  Basel),  A.,  i,  739. 
0-  and  ^-Cinnamoylozyplienylaretliane 

(Gesellschaft  fijr  Chemische  In- 
dustrie in  Basel),  A.,  i,  739. 
7-Cinnanioyl  jS-phenylpropane-oo-dicarb- 

ozylic  acid,    ethyl   ester   (Borsche), 

A.,  i,  683. 
■y-Cumamoyl-jB-phenylpropionic        acid 

(Borsche),  A.,  i,  683. 
Cinnamyl  bromide  (Rupe  and  Burgix), 
A.,  i,  161  ;  (Clarke),  T.,  428. 

chloride  and  its  rfibromide  (Dupont 
and  Labauxe),  A.,  i,  185. 
5-Ciimamylene-3-tsohezyIrhodaiiic    acid 

(Kalvza),  a.,  i,  131. 
Cinnamylidene         f/i'benzoate        (Weg- 

SCHKIDF.R  and  Spath),  A.,  i,  156. 
Cinnamylideneanthranilic  acid  (Wolf), 

A.,  i,  736. 
Cinnamylidenemethyl     benzyl      ketone 

(Schoi.tz  ami  Meyer),  A.,  i,  .'>62. 
Cinnamylidenemethyl  /^methozyphenyl 

ketone  and  its  derivatives  (Scholtz 

and  Meyek),  A.,  i,  562. 
Cinnamylidenemethyl  a-naphthyl  ketone 

and  its  oxime  (Scholtz  and  Meter), 

A.,  i,  562. 
a-Cinnamylidenemethyl    nonyl    ketone, 

and    its     derivatives    (Scholtz     and 

Mey?;r),  a.,  i,  562. 
Cinnamylidenepyrnvic  acid,  sodium  salt 

of  oxime  of  (CiusA  and  Bkrnabdi), 

A.,  i,  684. 
Circulation,  action  of  ether  on  (Emblbt), 

A.,  ii,  228. 
"  Citarine,"  assay  of  (Hxolakd),  A.,  ii, 

555. 


Citraconic  anhydride,  rate  of  hydration 
of  (Kivett  and  Sidg\vick),  T.,  1677  ; 
P.,  200. 
Citraconimidemonozime     (Piloty     and 

QriTMAXx),  A.,  i,  133. 
Citral,  oxide  (Prilescha6eff),  A.,  i,  86. 
)3-cvc^oCitral,  oxime  and  semicarbazone 

of  (Alessaxdri),  a.,  i,  753. 
Citric  acid,  production  of,  by  Citromyces 
(Maz£),  a.,  ii,  60. 
by  fungi  (Wehmer),  A.,  ii,  61. 
ammonium  salt,  solubility  of  calcium 
salts  in  solutions  of  (Rix'DELl),  A., 
ii,  294. 
calcium  salts  of,  and  their  hydroljrtic 
changes  (Parrozzaxi),  A.,  ii,  396. 
potassium  cupric  salts  of  (Pickerixg), 

T.,  1837;  P.,  17. 
(//-7?i-nitroaniline    salt    (Tixgle    and 
Burke),  A.,  i,  22. 
Citric  acid,  estimation  of,  in  lemon  juice 

and  in  citrates  (Spica),  A.,  ii,  1120. 
Citronellal,     oxide     (Prilescha^eff), 

A.,  i,  86. 
Citrullol  (Power  and  Moore),  T.,  102  ; 

P.,  3. 
CUrus  leaves,   isolation  of   stfichydrine 
and  other  bases  from  (Schulze  and 
Trier),  A.,  ii,  74-3. 
Citryltris-»i-nitroanilide    (Tingle    and 

Burke),  A.,  i,  22. 
Clay,adsorption  by  (RoHLAND),A.,ii,104. 
Clays,    adsorption    of    (GO3")    ions    by 
(D'Axs),  a.,  ii,  213. 
Stassfurt  salt,  composition  of  (Marcus 

and  Biltz),  A.,  ii,  968. 
analysis  of  (Haxcock),  A.,  ii,  457. 
Clover,  carnation.     See  Tri/olium  incar- 
natum. 
red.      See  Trifoliwm  pratenMe. 
Soola.     See  Hedysarum  eoronarium. 
Coagulation  of  blood  and  lymph,  function 
ot    calcium    in    the    (Stassaxo    and 
Daumas),  a.,  ii,  514. 
Coal,  s[)ontaneoas  ignition  of  (Galle), 

A.,  ii,  1097. 
Coal,  action  of  air  on  (Mahlkr),  A.,  ii, 
607  ;  (Mahler  and  Dexet),  A.,  ii, 
1060. 
the  volatile  constituents  of  (Buroess 
and  Wheeler),  T.,  1917  ;  P.,  210. 
containing  clays,  analysis  of  (Lissnkb), 

A.,  ii,  156. 
estimation     of    sulphur    in     (Pakk, 
Wheeler,     and    Berolzheimer), 
A.,  ii,  544. 
Coal  tar,  constituents  of  (Schultz  and 

SzftKELV;,  A.,  i,  724. 
Cobalt    alloys,   electromotive  forces    of 
(Ducelliez),  a.,  ii,  131. 
with  gold  (Waul),  A.,  ii,  299, 
with  silver  (Dccelubz),  A.,  ii,  716. 
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Cobalt  salts,  magnetic  susceptibilities  of 

(Finke),  a.,  ii,  179. 
Cobalt  per-chlorate  (Salvadori),  A.,  ii, 

960. 
nitrites,   change   of  cobaltous   nitrite 

into  cobaltic   nitrite  (Suzuki),    T., 

726  ;  P.  27. 
Cobaltinitrites,  note  on  the  (CruNiNG- 

HAM  and  Perkin),  P.,  142. 
oxide,    heat    of    formation     of,   and 

heat  of  combination  of,  with  sodium 

oxide  (Mixter),  A.,  ii,  828. 
^ricarbonyl      (Mond,      Hirtz,      and 

CowAP),  T.,  805  ;  P.,  67. 
potassium      thiocyanate,     absorption 

spectra     of,     in     organic    solvents 

(v.  Zawidski),  a.,  ii,  562. 
Cobaltammine  salts  (Werner),  A.,  ii, 

857  ;  (Salvadori),  A.,  ii,  959. 
Cobalt  dihexamethylenetetramine  thio- 
cyanate (Calzolari),  a.,  i,  614. 
Cobalt,  electrolytic  separation  of  nickel 

and  (Bruylants),  A.,  ii,  1114. 
reactions      of     (Alvarez),     A.,     ii, 

454. 
detection  of,  by  means  of  naphthenic 

acid     (Charitschkoff),     A.,      ii, 

549. 
electrolytic  estimation  of  (Bruylants), 

A.,  ii,  77. 
direct  titration  of  (Rupp  and  Pfenn- 
ing), A.,  ii,  458. 
volumetric  estimation  of  (Jamieson), 

A.,  ii,  658. 
and  nickel,  analysis  of  (Werner),  A., 

ii,  352. 
electrolytic  separation  of  (Alvarez), 

A.,  ii,  657. 
Cobalthydrazine     j?erchlorate     (Salva- 
dori), A.,  ii,  960. 
Cobalto-calcite,    from     Capo   Calamita, 

Elba  (Millosevich),  A.,  ii,  221. 
Cobaltous   and  Cobaltic   nitrites.       See 

under  Cobalt. 
Cobra  poison.     See  Poison. 
Cocaine,  increase    of   susceptibility    to 

adrenaline  produced  by  (Frohlich 

and  Loewi),  A.,  ii,  228. 
and   stovaine,    comparative  action  of 

(Veley     and    Waller),    A.,     ii, 

228. 
Cocaine  ^crchlorate  (Hofmann,  Roth, 

HoBOLD,  and  Metzler),  A.,  i,  819. 
Cochenillic   acid,   and  its  methyl  ester, 
methyl  ethers  of  (Dimroth),  A.,   i, 
488. 
Cocoa,  estimation  of  fat  in  (Prochnow), 

A.,ii,  556. 
estimation     of    xanthine     bases     in 

(Prochnow),  A.,  ii,  166. 
Cocoaant  oil,  constituents  of  (Haller 
and  Lassieur),  A.,  i,  808. 


Cocoanat  oil,  estimation  of,  in  a  mixture 
with  butter  fat  (Cassel  and  Ger- 
rans),  a.,  ii,  1008. 
and  batter,  composition  of  (Haller 
and  Lassieur),  A.,  i,  355. 
Codeine,   estimation  of,   in  opium  (van 
DER  Wielen),  a.,  ii,  558. 
hydroxy-,  and  its  salts    (Dobbie  and 
Lauder),  P.,  339. 
Coeralignone  diperchlor&te  (Hofmann, 

Metzler,  and  Hobold),  A.,  i,  370. 
Coffee   (Goktner),  A.,  ii,  440. 

estimation  of  caffeine  in  (Burmann), 
A.,  ii,  468;  (Virchow),  A.,  ii, 
1011. 
gi-een,  cardiovascular  effect  of,  com- 
pared with  that  of  caffeine  (Pachon 
and  Perrot),  A.,  ii,  735. 
Cohesion  pressure  (Traube),  A.,ii,  397, 

590. 
Coke,   action  of,   on  solutions  of  ferric 
chloride  (Tingle),  A.,  ii,  416. 
estimation  of  carborundum  in  (Wdowi- 
szEWSKi),  A.,  ii,  1113. 
Colchicine,    toxicological     detection    of 

(Fuhner),  a.,  ii,  1011. 
Gollains,  action  of  carbon  disulphide  on 

(Sadikoff),  a.,  i,  211. 
Colloidal  chemistry  (v.  Weimarn),  A., 
ii,  940. 
precipitates,  collection  of(LiEBSCHUTz), 

A.,  ii,  1113. 
precipitation,  and  adsorption   (Mora- 

wiTz),  A.,  ii,  591. 
reaction,  nature  of  (Moore  and  Big- 
land),  A.,  ii,  318. 
solutions,  production  and  stability  of 
(v.  Weimarn),  A.,  ii,  835. 
method  of  obtaining  (v.   Weimarn 

and  Kagan),  A.,  ii,  940. 

preparation  of,  by  the  disintegration 

of    metals  by    ultra-violet   light 

(Svedberg),  a.,  ii,  23. 

filtration  of  (Schoep),  A.,  ii,   1049. 

of    metals,    preparation    of   stable 

(Serono),  a.,  ii,  776. 
of  metals  exposed    to    ultra-violet 
light  and   Rontgen  rays   (Sved- 
berg), A.,  ii,  277. 
validity   of   the    Boyle-Gay-Lussac 
laws  for  (Svedberg),  A.,  ii,  772. 
heat  of  coagulation  of  (Doerinckel), 
A.,  ii,  269. 
state  (Rohland),  A.,  ii,  941. 

chemical  dynamics  and  the  (Reych- 
ler),  a.,  ii,  104. 
and  crystalline  states,  coexistence  of 
(Schade),  a.,  ii,  835. 
Colloids,  theory  of  (Duclaux),  A.,   ii, 
108. 
refractive   index    of  (Frki),   A.,    ii, 
365. 
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Colloids,   osmotic    pressure    of  (BiLTZ, 
V.  Vegesack,  and  Steixer),  A.',  ii, 
693. 
diminution  of  conductivity  by  (Fkei), 

A.,  ii,  177. 

changes  in  the  physical  conditions  of 

(Pauli  and  Hanbo vskt).    A.,   i, 

344  ;  (Haxdovsky),  A.,i,  646. 

coagulation  of  (Volschin),  A.,  ii,  1048. 

purification    of,    by    dialysis    (ZsiG- 

MOXDY  and  Heyer),  A.,  ii,  942. 
influence  of,  on  the  solubility  of  gases 
in  water  (FiXDLAY  and  Creighton), 
T.,  536  ;  P.,  44. 
cataphoresisof  (Iscovesco),  A.,  i,  290. 
function  of  electrolytes  in  the  dialysis 
of  (BiLTZ  and  v.  Yegesack),  A., 
ii,  22. 
importance     of    adsorption     for    the 
precipitation  of  (Frettndlich),   A., 
ii,  692. 
formation  of  concretions  in  the  separa- 
tion of  emulsion  (Schade),  A.,  ii, 
835. 
action     of    radium      emanation     on 
(JoRissEN  and  Woudstea),  A.,  ii, 
1024. 
and  crystalloids,  effect  of  injection  of, 
on  the  blood,  urinary  excretion  and 
lymph  (Pugliese),  A.,  ii,  637. 
in  urine,   and  the  solubility  of  uric 

acid  (LicHTWiTz),  A.,  ii,  430. 
chemistry   of,  in  cedema    (Fischer), 

A.,  ii,  329. 
organic,   influence    of    stereochemical 
configuration   on    certain    physico- 
chemical  properties  of  (Buglia  and 
Karczag),  a.,  ii,  52,  139. 
Colocynth,  constituents  of  (Power  and 

Moore),  T.,  99;  P.,  3. 
Colophanitei  (Lacroiz),  A.,ii.  720. 
Colophony,    American    (Levy),    A.,    i, 
11. 
French,  examination  of  (LssKlswicz), 
A.,  J,  402. 
Colorimeter,  for  measurements  in  physio- 
logical chemistry   (Avte.nrieth   and 
Koenigsbekger),  a.  ii,  910. 
Colour,  and  absorption  spectra  of  sulphur 
compounds  (Purvis,  Jonbs,   and 
Taskkr),  T.,  2287  ;  P.,  234. 
and  constitution  (Werner),  A.,  i, 
20;    (PiccARD),  A.,  i,  66;   (Os- 
tromisslensky).  A.,  i,  161. 
of    azo-comiwunds    (Hewitt    and 

Thole),  T.,  511  ;  P.,  54. 
of  diazonium  salts  (Morgan  and 
MiCKLETHWAIT),  T.,  2557  ;  P., 
293. 
of  unsaturated  ketones  (Stobbe  and 
Haeutel),  a.,  i,  43 ;  (Stobbe 
and  Seidel),  A.,  i,  45. 


Colour  and  hydration  (Poma),  A.,  ii,  487. 
of  solutions  of  nitrophenola  (Schar- 

WIN),  A.,  ii,  396. 
assumed    by    colourless   solutions    of 

coloured  substances  (Gernez),  A., 

ii,  853. 
of   flowers,    influence    of   aluminium 

salts  on  (Vouk),  A.,   ii,  62. 
Colour  bases,  velocity  of  the  transforma- 
tion of,  into  carbinol  bases  (Mulleb), 
A.,  i,  868. 
Coloured  salts  and  acids,  optical  inves- 

tigaUon    of  the     chromophores    of 

(Hantzsch),  a.,  ii,  370. 
solutions,    rotatory  power  of  (Gros.s- 

MAXN  and  Loeb),  A.,  i,  372. 
Colouring    matter,    CigHjjOgXj,     from 

4-keto-2-benzyl-4:5-dihydroglyoxal- 

ine  and  isatin  (Finger  and  Zeh), 

A.,  i,  591. 
a   natural  substantive  (Peekin),   T., 

220 ;  P.,  23. 
of     tomatoes      (Willstatteb      and 

EscHER),  A.,  i,  330. 
Colouring  matter.      See  also  Kermesic 

acid. 
Colouring  matters,  photochemical  phe- 
nomena in  solutions  of  (Wiegert), 

A.,  ii,  174. 
action  of  light  on  (Gebhabd),  A. ,   i, 

405. 
bleaching  of,   by  light  (Schwezoff  ; 

Kummell),  a.,  ii,  916. 
transport  phenomena  in  solutions  of 

(Yignon),  a.,  ii,  483. 
osmotic  pressure  of  solutions  of(BiLTZ, 

v.  Vegesack,  andSTEiNER),  A.,  ii, 

693. 
adsorption  of  (Vignon),  A.,  ii,  692. 
acid,    compounds    of,     with    organic 

bases  (Radlbergeb),  A.,  i,  760. 
artificial,  diflfusion  of  (Vionon),  A.,  ii, 

278. 
azomethineazo-  (Green  and  Sen),  T., 

2242  ;  P.,  243. 
insoluble,  and  fabrics  (Yignon),  A., 

ii,  272. 
"sulphide"  (Frank),  T.,  2044;  P., 

218. 
sulphur  (WicHELHAUs),  A.,  i,  868. 
vat,  advances  in  (Bohn),  A.,  i,  406. 
Colouring    matters,   natural   vegetable. 

See  also  : — 
Dura-santalin. 
Erythrodextrin. 
I'hylloporphyrin. 
Trifolitin. 
Colour  reactions    (Reich ard).   A.,    ii, 

746. 
Coltsfoot.     See  Tussilago  farfara. 
Colombites,  analysis  of  (CHKtiNEAl*),  A. 
ii,  161. 
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Colambiam,    occurrence  of,  in  Western 

Australia  (Simpson),  A.,  ii,  1077. 
CombuBtion,       laws       of      convergent 
(Meunier),  a.,  ii,  407. 
organic,     use     of    lead    peroxide    in 
(Weil),    A.,  ii,  242;  (Dennstedt 
and  Hassler),  A.,  ii,  547. 
Combustion  furnace,  electric,  for  methane 

estimation  (Fries),  A. ,  ii,  904. 
Compositors,     antimony    poisoning     in 

(Schrumpf  and  Zabel),  A.,  ii,  986. 

Compressibility,  alteration  of,  with  the 

softening  of  an  amorphous  substance 

(CowPERandTAMMANN),  A.,  ii,  20. 

coefficients    of   liquids    (Suchodski), 

A.,  ii,  823. 
curves,  Andrews'  (Knott),  A.,  ii,  187. 
Condenser,  a  convenient  (Hahn),  A.,  ii, 

893. 
Conductivity.         See     under     Electro- 
chemistry. 
Coniferse,  resin  acids  of  the  (Easter- 
field  and  Bee),  T.,  1028  ;  P.,  7. 
waxes  of  (Bougault),  A.,  i,  297. 
Coniine,  absorption  spectra  of,  as  vapour, 
liquid,  and  in  solution  (Purvis),  T., 
1035;  P.,  113. 
Connective  tissue,  digestion  of  (Baum- 

STARK  and  Cohnheim),  A.,  ii,  522. 
Connellite,    from  Bisbee,   Arizona   (Pa- 

LACHE  and  Merwin),  A.,  ii,  47. 
Contraction,    rhythmic,    cause    of    the 
stoppage   of,   in   a    solution    of  pure 
sodium    chloride    (Loeb    and    Was- 
teneys),  a.,  ii,  1088. 
Convolvulinic      acid,      hydrolysis      of 

(Votocek),  a.,  i,  274. 
Convolvulin,  hydrolysis  of  (Votocek), 

A.,  i,  274. 
Copaiba  oil  (Deussen  and  Hahn),  A.,  i, 

687. 
Copal,  Accra  (Kahan),  A. ,  i,  690. 
Benin  (Kahan),  A.,  i,  689. 
Loango  (Willner),  A.,  i,  497. 
Manila    (Richmond),     A.,    i,     690  ; 

(Brooks),  A.,  i,  691. 
Sierra  Leone  (Willner),  A. ,  i,  498. 
Copper,  ultra-red  line  spectrum  of  (Ran- 
dall), A.,  ii,  1014. 
solid  and  fused,  behaviour  of,  towards 
gases  (SiEVERTS  and  Krumbhaar), 
A.,  ii,  851. 
solutions,      electrolysis      of      (DoNY- 

HtNAULT),  A.,  ii,  209. 
spongy,  as  a  reducing  agent  for  nitro- 
derivatives  (Mailhe  and  Murat), 
A.,  i,  830. 
and   cadmium,  formation  of  rubeanic 
acid  in   separation   of    (Biltz   and 
Biltz),  a.,  ii,  456. 
the  system,  iron,  nickel  and  (Vogel), 
A.,  ii,  616. 


Copper    alloys    with    aluminium,    elec- 
trical  properties  of  (Broniewski), 
A.,  ii,  128. 
with     antimony    (Parravano     and 

ViviANi),  A.,  ii,  779. 
with  antimony  and  bismuth  (Parra- 
vano and   ViviANi),   A.,    ii,    852, 
956,  1068. 
with   manganese,    analysis  of  (AzzA- 

RELLo),  A.,  ii,  754. 
with  mercury,  electrochemical  investi- 
gation of  (Richards  and  Garrod- 
Thomas),  a.,  ii,  384. 
with    nickel    (Vigotjroux),     A.,     ii, 

132. 
with    silver     (Field),    A.,    ii,    851  ; 
(Kurnakoff,    Pushin,   and    Sen- 
kowsky),  a.,  ii,  925. 
with  zinc,  conditions  which  determine 
the  composition  of  electro-deposited 
(Field),  A.,  ii,  38. 
Copper  salts,  selective  aseptic  action  of 
(Springer),  A.,  ii,  739. 
Capric    salts,    colour   and   ionisation 
of  (SiDGWicK  and  Tizard),  T., 
957;  P.,  67. 
compounds    of,    with    nitric    oxide 
(Manchot),  a.,  ii,  956. 
Copper      oxychloride,      prevention      of 
mildew  by  (Chuard),  A.,  ii,  443. 
sulphate  and  potassium  iodide,  velocity 
of      reaction      between      (Oliveri- 
Mandala),  a.,  ii,  490. 
Cuprous    iodide,    change    of   conduc- 
tivity   of    solid,    in    the    light 
(Rudert),  a.,  ii,  253. 
equilibrium  between  and  cupric  salt 
and    iodine   in   aqueous   solution 
(Bray  and  MacKay),  A.,  ii,  943. 
nitrate,  compound  of,  with  ammonia 
(Sloan),  A.,  ii,  852. 
Capric  ammonium  arsenosomolybdates 
(Ephraim  and    Feidel),   A.,   ii, 
301. 
/c^rachromate  (Groger),  A.,ii,  300. 
oxide  and  hydroxide,  affinity  rela- 
tions of  (Allmand),  T.,  603  ;  P.. 
55. 
Copper  organic  compounds: — 

Capric  diformaldi-sulphite,  and  its  use 
as  a  fungicide  (Malvezin),  A.,  i, 
91. 
citrates  (Pickering),  T.,  1837  ;  P., 

17. 

tripyridinium  and  dihexamethylene- 

tetramine    thiocyanates    (Calzo- 

LARl),  A.,  i,  614. 

Copper,  separation  of,  from  cadmium  and 

zinc,    by    means    of    "  cupferron " 

(Hants  and  Soukup),  A.,  ii,  899 

new  reaction  for  (Uhlenhuth),  A.,  ii, 
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Copper,     detection    of,    by    means    of 
naphthenic  acid  (Charitschkoff), 
A.,  ii,  549. 
precipitation    of,    by    nitrosophenyl- 
hydroxylamine(BiLTZ  and  Hodtke), 
A.,  ii,  550. 
indirect  estimation  of  (Das),  P.,  130. 
electrolytic  estimation  of  (Benxek), 
A.,  ii,  999  ;  (BLASDALEandCRUESS), 
A.,  u,  1112. 
estimation    of,    volumetrically    (San- 
chez), A.,  ii,  158. 
estimation    of,   as    anhydrous    cupric 

sulphate  (RECorRA),  A.,  ii,  899. 
rapid  estimation  of,  in   coarse   metal 

(Winkler),  A.,  ii,  655. 
estimation  of  arsenic  in  (Azzabello), 
A.,  ii,  241. 
Coriander  oil  (Walbavm  and  Miiller), 

A.,  i,  184. 
Cork  (v.  Schmidt),  A.,  i,  540. 
Cornarca  xtolonifera,  fruit  of  (Duncan), 

A.,  ii,  534. 
Cornin   from   Comus  florida  (Miller), 

A.,  i,  577. 
Com    rot,    chemical    and    raycological 

studies  on  a  (Reed),  A.,  ii,  744. 
Correction      of     numbers,      rules      for 

(Kohlrausch),  a.,  ii,  403. 
Corresponding  states  (Meyer),  A.,  ii, 

186  ;  (Goldhammer),  A.,  ii,  270. 
Corycavine,  properties  of,  and  its  auri- 

chloride  (Gaebel),  A.,  i,  501. 
Corycayinemetliine,    and  its  methiodide 

(Gaebel),  A.,  i,  502. 
Corydalis  alkaloids   (Gadamer),  A.,  i, 

418. 
Corydalis    aurea,   base  extracted    from 

(Heyl),  a.,  ii,  441. 
Corydalis   solida,  bases  extracted   from 

(Hetl),  a.,  ii,  441. 
Cotarnine,    synthesis  of,   and   its  anri- 
chloride  and    picrate   (Salway),   T., 
1208;  P.,  98,  138. 
7i«X!otamine    and     its    hydrochloride, 
picrate  and  aarichloride  (Salway),  T., 
1217. 
Cottonseed  oil,    Halphen's  reaction   for 

(HO'^KNTHALER),  A.,  ii,   1123. 

Conlometer.    See  under  Electrochemistry. 
Coumaran,  4:6-rfibrorao-2-hydroxy- 

(Fi;iEs  and  Moskopp),  A.,  i,  332. 
Coumaran     ketones,     constitution     of 

(.Mar-schalk),  A.,  i,  600. 
S-Coomaranone,  4:6-e{tbromo-,  and  4:6- 

dibronn-l-oximino-      (Fribs        and 

MosKnrr),  A.,  i,  332. 
CoamaranonyI-3  indole,  }-(4:6)-<f ibromo- 

(Fiue-s  and  MosKOPi'),  A.,  i,  332. 
p-Coomarie  acid,  methyl  ester,  benzoyl 

derivative  of  (Power  and  Salway), 

T.,  235. 


Conmaric  acid,  5-nitro-,  ethyl  ether,  and 

ethers   of   its  silver  salt  and    ^ters 

(Clayton),  T.,  2108. 

Coumarin,  preparation  of  (Raschig),  A., 

i,  763. 

action  of  hydroxylamine  on  (Frances- 

coNi  and  Cusmano),  A.,  i,  38. 
8-amino-  (Clayton),  T.,  1352. 
3:6-    and    6:8-(iinitro-,    8-nitro-    and 
6:8-f?mitro-7-hydroxy-     (Clayton), 
T.,  1397,  1401. 
Coumarins,  amino-,  colour  and  constitu- 
tion of  (Clayton),  T.,  1350  ;  P.,  169. 
Coumarinic  acid,  constitution  of  (Clay- 
ton), T.,  2102  :  P.,  230. 
Comnarinic  acid,  5-nitro-,  silver  salt  and 
methyl  and  ethyl  ethers  of,  and  of 
its  esters  (Clayton),  T.,  2106. 
8-nitro-7-hydroxy-,    and    6:8-rfmitro- 
(Clayton),  T.,  1407. 
Coamarone  group  (v.  Graffenried  and 

V.  KOSTANECKI),  A.,  i,  630. 
Covellite,    from    Ouray    Co.,    Colorado 

(Thornton),  A.,  ii,  418. 
Cranberry.     See  under  Facciniacece. 
Creatine,  in  cancerous  tumours  (Saiki), 

A.,  ii,  146. 
formation  of,  in  muscle  (Pekelharinr 

and  V.  Hoogenhuyze),  A. ,  ii,  324  ; 

(v.  Hoogenhuyze),  A.,  ii,  428. 
occurrence      of,     in    diabetic     urine 

(Krause  and  Cramer),  A.,  ii,  793. 
excretion  in  birds (Patos),  A.,  ii,  328. 
excretion   of,    in  diabetes   (Krause), 

A.,  ii,  982. 
parenterally    administered,    excretion 

of,  in  mammals  (Pekelharino  and 

V.  Hoogenhuyzk),  a.,  ii,  1091. 
Creatinine  (Rona),  A.,  ii,  909. 
in  cancerous  tumours  (Saiki),  A.,  ii, 

146. 
in  muscle  and  blood-serum  (Shaffkr 

and  Reinoso),  A.,  ii,  731. 
in   urine,   effect  of  the  electric  bath 

treatment  of  the  insane  on  (Wallis 

and  Goodall),  A.,  ii,  636. 
separation    of,     from    meat    extracts 

(Micro),  A.,  ii,  557. 
Crenilabrine  (Kossel),  A.,  i,  906. 
;>-Cre8ol,     2bromothio-     (Zincke    and 

Frohnebero),  a.,  i,  315. 
sulphide,    and    nitro-    (Gazdar    and 

Smiles),  T.,  2250. 
TO-sulphoxide  and  its  dibenzoyl  deri- 
vative,  and  nitro-,  and  its  sodium 

salt  (Gazdar  and  Smiles),  T.,  2248. 
o-Cresolarsinie  acid,  amino-,  and  nitro- 
(Farbwkrke  vorm.  Meister, Lucius, 
&  But  NINO),  A.,  i,  804. 
pCresol-5-suIphonic  acid,  3-amino-,  an  I 
3-nitro-,  ammonium  salts  (Schultz 
and  Low),  A.,  i,  552. 
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Cresotinglyoxyldicarbozylic  acid, 

methyl  ester,  methyl  ether  of,  and  its 
phenylhydrazoue   (Dimroth),    A.,    i, 
488. 
Critical  constants  and  certain  quantities 
connected  with  capillarity,  relations 
between  (Kleeman),  A. ,  ii,  22. 
solution    temperature,    properties    of 
solutions  at  (ScHiJKAREFF),  A.,  ii, 
192. 
temperature,    solubilities    below    and 
above  the   (Tyrer),  T.,   621;    P., 
62. 
temperatures  and  densities,  calculated 
by  means  of  theory  of  corresponding 
states  (Goldhammer),  A.,  ii,  270. 
Crotonaldehyde,  bimolecular  polymeride 
of  constitution  of  (Delj^pine),  A.,  i, 
218. 
Crotonaldeliyde,    a-bromo-,    preparation 

of  (Vignier),  A.,  i,  461. 
Crotonic    acid,    decomposition    of,     by 
heating  with  ammonia  (Fighter  and 
Labhardt),  a.,  i,  89. 
Crucible,       new      platinum      lid     for 

(Gutbier),  a.,  ii,  343. 
Crucibles,  supports  for  (Arndt),  A.,  ii, 

747. 
Cmciferee,  utilisation  of  tricalcium  phos- 
phate bv  (Ravenna  and  Zamorani), 
A.,  ii,  7"41. 
CryoBCopic  behaviour  of  pairs   of  sub- 
stances (Mascarelli  and  Musatty), 
A.,  ii,  390. 
determinations   in    concentrated  solu- 
tions (Baud),  A.,  ii,  268. 
determinations    at  low   temperatures 
(Beckmann,  Waentig,  and  Nies- 
cher),  A.,  ii,  581. 
investigations  of  organic  mixtures  and 
additive  compounds  (Buguet),  A., 
i,  105. 
point  of  solution,  use  of  cooling  curves 
in  determining  the  (Moulin),  A., 
ii,  825. 
Cryptomeria  Japonica  oil  (Kimura),  A., 

i,  53. 
Cryptomeriol,    and    its    xanthic    ester 

(Kimura)  A.,  i,  54, 
isoCryptomeriol  (Kimura),  A.,  i,  54. 
Cryptopine,   and   its  salts  (Pictet  and 

Kramers),  A.,  i,  503. 
Crystal,  solid,  influence  of  the  degree  of 
dispersion,  of  a,  on  its  melting  point 
(v.  WeimArn),  a.,  ii,  939. 
Crystals,    formation,    equilibrium    and 
alteration    of,     in    an     isothermal 
medium  (Pawloff),  A.,  ii,  488. 
luminescence  of  (Pociiettino),  A.,  ii, 

89. 
conduction  of  electricity  in  (Doelter), 
A.,  ii,  818. 


Crystals,     polychroism     of     artificially 

cploured  (Gaubert),  A.,  ii,  4. 
pyrognomic,  formation  of  the  crystal- 
line from  the  amorphous  condition 

on  heating  (Liebisch),  A.,  ii,  489. 
superheating  of  (Tammann),  A.,   ii, 

17. 
liquid,    and    Avogadro's    hypothesis 
(Lehmann),  a.,  ii,  193. 

optics  of  (Dorn),  a.,  ii,  809. 

self-purification  of  (Lehmann),  A. , 
ii,  194. 
mixed,      or      solid     solutions      (St. 

Ruzicka),  a.,  ii,  399. 
mixed  and  dimorphism,  occurring  in 

liquid-crystalline   substances  (Leh- 
mann), A.,  ii,  772. 
stable    only    under    high    pressures 

(Skrabal),  a.,  ii,  592. 
Crystalline  substances,  transformation  of 

amorphous  into  (Doelter),  A.,  ii, 

696,  834. 
solid  substances,  influence  of  the  degree 

of  dispersion  of,  on  their  melting 

points    (v.     Weimarn),     A.,     ii, 

1033. 
liquid  substances,  magnetic  rotation  ol 

the  plane  of  polarisation  in  (Vieth), 

A.,  ii,  672. 
and    colloidal    states,    coexistence    ol 

(Schade),  a.,  ii,  835. 
Crystallisation  in   fused  masses,  owing 

to  the  liberation  of  gas  (Rinne),  A., 

ii,  193. 
from  aqueous  solutions  (Marc),  A.,  ii, 

834. 
and  dissolution  in  aqueous   solutions 

(Le  Blanc  and  Schmandt),  A.,  ii, 

276. 
of  double  salts,  in  formation  of  oceanic 

salt  deposits  (Boeke),  A.,  ii,  290. 
of    double     sulphates,     influence    ol 

substances     in     solution     on     the 

(Gerhart),  a.,  ii,  276. 
of  tartrate  mother  liquors,  inertia  o! 

(Carles),  A.,  i,  360. 
Crystallography  and  optical   propertie.- 

of  organic  compounds  (Blabs),  A. 

i,  614. 
of    compounds     of    ethylenediamin 

(Frank),  A.,  i,  302. 
of  some  inorganic  compounds  (Zaw 

bonini),  a.,  ii,  610. 
Crystalloids     and     colloids,     effect     ( 
injection    of,   on   the    blood,   urinai 
excretion  and  lymph  (Pugliese),  A 
ii,  637. 

Crystal  structure,  the  relation  betwee 
and  the  chemical  composition,  conslj 
tution   and   configuration    of  orga 
substances  (Barlow  and   Pope), 
2308  ;  P.,  251. 
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Cucurbita  citndlus  (water-melon),  chem- 
ical examination  of  seeds  of  (Power 
and  Salway),  A.,  ii,  337. 

Cucurbita  Pepo  (pumpkin),  chemical 
examination  of  seeds  of  (Power  and 
Salway),  A.,  ii,  338. 

Cucurbitol,  and  its  acetyl  derivative 
(Power  and  Salway),  A.,  ii,  337. 

Cumene,    from   coal   tar  (Schultz    and 

SZEKELY),  A.,  i,  724. 

4'-Cumene,      nitroso-,     two     isomerides 

(Bamberger),  A.,  i,  549. 
3M|<-CTUiudino-4:5 :7-trimethyloziiidole 

(Heller  and  Aschkexasi),  A.,  i,  739. 
Cuminaldehyde,   condensation  of,   with 

methyl    propyl     ketone,    and     semi- 

carbazone  of  (Waruxis  and  Lekos), 

A.,  i,  269. 
Cominaldehyde-^-bromophenylliydraz- 

one  (Graziaxi),  A.,  i,  778. 
Cuminaldehyde,    o-  and  »i-tolylhydraz- 

ones    (Padoa    and    Graziaxi),    A., 

i,  135. 
Cuminaldehyde-1:2:4-   and    l:3:4-xylyl- 

hydrazone    (P.a.do.\    and   Graziaxi), 

A.,  i,  509. 
CiuiiinaIdehyde-l:4:5-xylylhydrazone 

(Padoa  and  Graziani),  A.,  i,  778. 
Cominic    acid,   3-amino-,    3-nitro-,  and 

derivatives  (Bargellixi),  A.,  i,  744. 
a-Cuminylidenemethyl    propyl    ketone, 

ami     its     <Zibroinide,     semicarbazone, 

oxime.and  phenylhydrazone  (  Wari'xis 

and  Lekos),  A.,  i,  269. 
7-Caminylidenepropyl    methyl    ketone, 

and  its  rftbromide,  oxime,  and   semi- 
carbazone (Warunis  and  Lekos),  A.. 

i,  269. 
a-Cnminylmethyl  propyl  ketone,  and  its 

semicarbazone  (W'arunls  and  Leko.s), 

A.,  i,  269. 
7-Ciiminylpropyl  methyl  ketone,  and  its 

semicarbazone  (Warunis  and  Leko.s), 

A.,  i,  269. 
if -Comyl  iS'^bntyl  ketone,  and  its  phenyl- 
hydrazone ^Willgerodt  and  Scholtz), 

A.,  i,  393. 
if-Camyl(»obutylamide  (  Willoekodt  and 

Scholtz),  a.,  i,  393. 
7-<f-CTimylbutyric   acid,  and  ita  amide 

(Willgerodt  and  Scholtz),  A.,  i,  392. 
i|/Camyldithioearbamacetic  acid,   ethyl 

esttr  (Kaluza),  A.,  i,  130. 
<f -Corny  Ihydroxylamine     (Bambsrgkr), 

A.,  i,  549. 
0-i|/-Camylpropionio  acid,  and  its  amide 

(WiLLGERODT   and   Scholtz),  A.,   i, 

392. 
3-\|'-Cumylrhodaaic  acid  (Kaluza),  A., 

i,  1.30. 
"Cupferron."       See      Phenylhydroxyl- 

arniue,  nitroso-,  ammonium  salt. 


Cupric  salts.     See  under  Copper. 
Curare,  mode  of  action  of  (Hill),  A., 
ii,  59. 
action  of,  on  frog's  muscle  (Laxgley), 
A.,ii,  797. 
Curarine,  action  of  (Boehm),  A.,  ii,  986. 
action   of,   with  nicotine,  on   muscle 
(Veley  and  Waller),  A.,  ii,  524. 
Curcumin,   and   its  derivatives    (Mito- 
BEDZKA,  V.  Kostaxecki,  andLAMPE), 
At,  i,  628. 
Cyanamide,  pure,  preparation  of  (Baum), 
A.,  i,  613. 
and  its  derivatives,  physiological  action 
of  (Stvtzer  and  Soll),  A.,  ii,  641. 
decomposition  of,  bv  fungi  (Kappen), 
A.,  ii,  436. 
Cyanamino<f  ithiocarbonates,  reaction  be- 
tween h)-drogen  sulphide  and  (Rosen- 
heim), A.,  i,  13. 
Cyanates.     See  under  Cyanogen. 
tsoCyanates.     See  Carbimides. 
Cyanogen,  spectmm  of  (Haferkamp), 
A.,  ii,  811. 
band     spectrum    attributed     to     (de 
Gramont  and  Drecq),  A.,  ii,  671. 
combustion   of,    effect   of    ultra-violet 
light     on     the     (Berthelot     and 
Gaddechon),  A.,  ii,  564. 
critical   constants   of   (Cardoso   and 

Baume),  a.,  i,  605. 

effect  of  pressure  and  temperature  on 

(Brixer  and  Wroczyxski),  A.,  i, 

660. 

hydroh'sis  of  (Naumanx),  A.,  ii,  938. 

Cyanogen  bromide,  action  of,  on  brucine 

and  strychnine  (Mossler),  A.,  i,  275. 
Cyanogen  compounds,  in  tobacco  smoke 
(Toth),  a.,  ii,  443. 
Hydrocyanic  acid  {hydrogen  cyanide), 
in    the    order  .  Tluilktrum    (van 
Itallie),  a.,  ii,  534. 
free,  presence  of,  in  plants  (Ravknxa 

and  ToxEorm),  A.,  ii,  884. 

formation  of  (JoRissEx),  A.,  i,  466. 

in     the     germination     of     seeds 

(Ravexxa     and     Zamoraxi), 

A.,  ii,  1099. 

cell,  the  electromotive  force  of  the 

(Nai-manx),  a.,  ii,  386. 
removal    of    the    poisonous    effects 
of,  by  substances  which  split  off 
sulphur  (Hebting),  A.,  ii,  1096. 
combination  of,  with  keten  (Deakix 
and    WiLSiiORB),  T.,  1968;   P., 
216. 
new  sensitive   test   for  (MoiB),  P., 

115. 
test  for  small  quantities  of  (LocxK- 

MANN),  A.,  li,  807. 
nitroprusside     reaction     for    (van 
GiKKEX),  A.,  ii,  1009. 
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Cyanogen  compounds : — 

Hydrocyanic  acids,  colorimetric  estim- 
ation of  (Chapman),  A.,  ii,  1119. 
colorimetric    estimation    of    small 
quantities  of  (Bekl  and  Delpy), 
A.,  ii,  661. 
volumetric   estimation  of    (Rosen- 
thaler),  A.,  ii,  1119. 
estimation    of,    in    the    blood    and 
tissues    after    death    (Waller), 
A.,  ii,  759. 
Cyanides,   velocity  of  the  transform- 
ation     of,     into      leucocyanides 
(MiJLLER),  A.,  i,  868. 
destruction  of  (Moir  and  Gray), 
A.,  i,  615. 
Cyanates,  metallic,  decomposition  of, 
by   water   (Masson   and   Masson), 
A.,  i,  231. 
Cyanogen,     volumetric     estimation     of 
(Grossmann    and    Holter),   A.,   ii, 
349. 
Cyanohydrins,  racemic,  separation  of,  by 
emulsin  (Feist),  A.,  i,  402;  (Rosen - 
thaler),  a.,  i,  603. 
Cyclic    compounds,    ultra-violet    fluor- 
escence  and  chemical   constitution 
of  (Ley   and  Grafe),  A.,  ii,  563  ; 
(Ley  and  v.  Engelhardt),  A.,  ii, 
813. 
transformation  of  non-cyclic  diketones 
into  (Blaise  and  Koehler),  A.,  i, 
561. 
pinacone  transformation  in  (Meerwein 
and  Unkel),  A.,  i,  856. 
Cymene,  ^e^rahydroxy-  (Henderson  and 

Boyd),  T.,  1663. 
m-Cymene,  4-hydroxy-,  and  its  benzoate 

(Fries  and  Moskopp),  A.,  i,  334. 
Cystine,  preparation  of  (Folin),  A.,  i, 

606. 
Cytolysis,  in  the  unfertilised  egg  of  the 
sea-urchin  (Moore),  A.,  ii,  975. 


Dacite  from  Victoria  (Willin«ton),  A., 
ii,  1078. 

Dahllite,  probable  identity  of  podolite 
with  (Schaller),  A.,  ii,  1076. 

Dates,  ripening  of  (Vinson),  A.,  ii,  335. 

Datolite  from  the  Lizard  district,  Corn- 
wall (McLintock),  a.,  ii,  782. 

Datura  metel,  presence  of  allantoin  in 
the  seeds  of  (de  Plato),  A.,  ii,  742. 

DauciLS  carota,  oil  of  the  fruit  of  (Ricii- 
ter),  a.,  i,  329. 

Dawsonite,  a  sodium-aluminium  car- 
bonate (Graham),  A.,  ii,  136. 

Decane,  o»c-rfibromo-,  action  of  ethyl 
sodiomalonate  on  (Franke  and 
Hankam),  a.,  i,  460. 


Decane,  oK-di-iodo-,  and  its  phthalimide 

and   the  corresponding  phthalamic 

acid   (v.   Braun   and  TrUmpler), 

A.,  i,  26. 

dinitro-    (Angeli  and  Alessandri), 

A.,  i,  605. 

Decane-aK-dicarboxylic  acid,  nitrile  of 

(v.  Braun  and  TRtJMPLER),  A.,  i,  26. 

Decylene  oxide,  and  the  corresponding 

glycol  (Prileschai^eff),  A.,  i,  86. 
Decylene-oK-dithiol    and    its    benzoate 

(v.  Braun),  A.,  i,  14. 
Ay-Decylen-iS-one  and  its  semicarbazone 

(Kkapiwin),  a.,  i,  349. 
Dehydracetic  acid,  xylenol  from  (Car- 

LINFANTI),  A.,  i,  732. 
Dehydrocamphenic    acid,    and    its    y 

lactone  (Aschan),  A.,  i,  710. 
Dehydrocamphenylic    acid      (tricyclene 
carboxylie  acid),  preparation  of  (  Bkedt 
and  May),  A.,  i,  32. 
Dehydrocholic   acid,   electrolytic  reduc- 
tion of  (Schenck),  a.,  i,  10. 
Dehydrodicarvacrol,    dimethyl     ether, 
rfi'acetate  and  rfibenzoate  (CousiN  and 
H^rissey),  a.,  i,  476. 
Dehydroindigotin-dianilide    and    ix-p- 
toluidide  nitrates  (Grandmouoin  and 
Dessoulavy),  a.,  i,  73. 
DehydropentaphenylethanoUScHMiDLiN 

and  Wohl),  A.,  i,  369. 
i^oDehydropentaplienyletlianol(ScHMiD- 

LIN  and  Wohl),  A.,  i,  369. 
Dehydroquinacridone  (Kalb),  A. ,  i,  638. 
Denitrification  in  soils  and   in  liquids 

(Koch  and  Pettit),  A.,  ii,  333. 
Density  and  volume  concentration  of  a 
solution,    relation    between    (Fou- 
quet),  a.,  ii,  393. 
and    optical    constants    of    isomeric 
organic    compounds,    relations   be- 
tween the(HEYDRicH),  A.,  i,  705. 
of  aqueous  solutions  of  salts,  relation 
between  electrical  conductivity  and 
(Heydweiller),  a.,  ii,  106. 
of  aqueous  solutions  of  salts,  relation 
between  degree  of  dissociation  and 
(Tereschin),  a.,  ii,  190. 
of  mixtures   of  propyl  alcohol  with 
water  (Doroschewsky  and  RoscH- 
destvensky),  a.,  i,  85. 
relation  between, and  refractive  index  in 
binarymixtures(ScHWERS),A.,ii,913. 
Deoxybenzoin,  dihxomo-  (Biltz,  Edlef- 

.SEN,  and  Seydel),  A.,  i,  570. 
DeoxyaZfocaflFuric  acid  (1 :3dimcthylhy- 
dantoylmethylamide)  (Bivrz),  A. ,i,523. 
Depsides  (Fischer  and  Freudenbebo), 

A.,  i,  266. 
TieByl]pinBLOo\ine{a4ert-buti/ryl-0-bc7izoyl- 
phenylethanc)  and  its  oxiraes  (Boon), 
T.,  1258. 
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Dew,  radioactivity  of  (Negko),  A.,  ii, 

249. 
Dextrin,  detection    of   (Ritat),  A.,  ii, 

1117. 
a-     and    j8-Dextro?n'?ta8accharin     and 

their  salts  (Xef),  A.,  i,  714. 
a-  and  /3-^-Deztro?/i«^a8accharonic  acids 
and  their  salts  and  derivatives  (Xef), 
A.,  i,  715. 
Dextrose,  in  hens'  eggs  (Diamare),  A., 
ii,  320. 
electrolysis    of    (Lob    and    PrLVER- 

macher),  a.,  i,  94. 
susceptibility  of,  to  alkali  (Michaklis 

and  Ron  a),  A.,  ii,  139. 
mechanism  of  the    oxidation   of.  by 

bromine  (Bunzel),  A.,  i,  222. 
the  o-naphthol  sulphuric  reaction  for 

(v.  Udranszkt),  a.,  ii,  905. 
estimation  of,  by  the  use  of  arsenious 
acid    (LiTTERSCHEiD    and    Borne- 
MAXN),  A.,  ii,  80. 
estimation  of,  in  blood  (Oppler\  A.. 

ii,  463. 
estimation   of,    in   urine  (Lehmanx), 

A.,  ii,  660. 
estimation  of,  with  potassium  ferro- 
cyanide    as  indicator  (Selvatici), 
A.,  ii,  757. 
Dextrose    A<;>taphosphate    (Contardi), 

A.,  i,  610. 

Dextrose  phosphoric  acid  ester,  calcium 

salt  of  (Neuberg  and  Pollak),  A.,  i, 

610. 

Diabetes       (glycosuria),      experimental 

(MACLEOD  and  Pearce),A.,  ii,  144. 

duodenal    (Tscherkiachowski),   A., 

ii,  431. 
intestinal,  observations  of  (Zak),  A., 

ii,  529. 
production  of,  influence  of  the  pancreas 

on  the  (Tuckett),  A.,  ii,  981. 
production  of,  by  caffeine  (SALANxand 

Knight),  A.,  ii,  735. 
excretion  of  creatine  in  (Krausb),  A., 

ii,  982. 
lactic  acid  in  (Ryffel),  A.,  ii,  733. 
and  adrenalectomy  (McGuigan),  A., 
ii,  630. 
Diabetes  mellitus,  degradation  of  fatty 
acids  in  (Baer  and  Blum),  A.,  ii, 
227. 
Phloridzin-diabetes  (Erlandsen),  A., 
ii,  146,  329. 
formation    of   sugar    from    fat    in 

(Lommrl),  a.,  ii,  793. 
of  the  dog,  influence  of  alcohols  and 
acids  on  the  sugar  and  nitrogen, 
excretion  in  (Hockendork),  A., 
ii,  146. 
aa- Diacetoaeetin  (Ai.pern   and  Weiz- 

MANN),    P.,  345. 


Diacetone  alcohol,    aminolactones  ftom 

(Kohn  and  Bum;,  A.,  i,  136. 
Diacetonesemicarbazide.    nitroso-,    and 

its  semicarbazone(PirPE  and  Kessler), 

A.,  i,  16. 
3:4-Diacetoxy-A"^-acetylphenylethyl- 

methylamine  (Pyman),  T.,  273. 
2;4-DiacetoxTben2hydrol      (Pope     and 

Howard),' T.,  80. 
a  :2-Diacetoxy  - 1  -benzyl-  3-  naphthoic 

acid, methyl  ester  ot(FKiEDL),  A.  ,i, 742. 
a  :2-Diacetoxyethylbenzene,      /3 :3 :  b-tri- 

bromo-,        and       ^-.^-.Z  b-tetrahrovao- 

(Fries  and  Moskopp),  A.,  i,  332. 
3:4-Diacetoxyphenylacetaldehyde  and  its 

phenylhvdrazone    (Voswinckel),   A., 

i,  43, 
S:4-Diacetoxyphenylethylacetate  (Vos- 
winckel), A.,  i,  43. 
3:6-Diacetoxy-9-phenylxanthonium 

chloride    (Pope    and   Howard),   T,, 

1027, 
Diacetylacetone,    methyl   ether  of   the 

enolicform  of  (v.  Baeyer),  A.,  i,  763. 
3:6-Diacetylainino-9-phenylxanthonium 

chromate,   iodide   and  platinichloride 

(Kehrmaxn   and    Dengler),    A.,    i, 

406. 
Diacetylbenzidine,     2:2'-rftchloro-,     2- 

nitro-,  and   2:2'-rfinitro-    (Caix    and 

May),  T.,  724. 
4:4'-DiacetylbenzyldiphenyImethane 

(Duval).  A.,  i,  ^;85. 
Diacetylcarboxylic     acid,     bis-p-nitro- 

phenylhydrazone     and     bis-semicarb- 

azone   of  (Harries    and    Kirchbk\ 

A.,  i,  608. 
Diacetylcitrallol  (Power  and  Moore), 

T.,  102. 
Diacetyldiallylamine,   imino-  (Hakrisb 

and  Peter-sen),  A.,  i.  228. 
Diacetyldihydro//i<»obenzdianthrone 

(PuTSCHlWArscHEc;),  A.,  i,  495. 
Biacetyldimethozybenzene,     hydroxy-, 

and  its  acetyl  and  benzoyl  derivatives 

and     phenylhvdrazone     (TrTiN     and 

Caton).  T.,  2065  ;  P..  223. 
Diacetyl-S-ethoxybenzidine   (Cain   and 

Mavi.  T.,  72.-.. 
Diacetylgallie  acid  (Niekenstein),  A., 

i,  487. 
S:6-Diacetyl-4-ketopenthiophendithio- 

phen,    3:5-rfniydroxy-,    and    its    tri- 

phenylhydrazone       (Apitzsch       and 

Kelber),  a.,  i,  410. 
1-1-Diacetyl  6-inethyltetrahydroqaino- 

line  (Kinckell),  A.,  i,  636. 
Diacetylosasone,  hydroxy-  (Diela  and 

Farka.«j),  A.,  i,  535. 
Diacetyloxime,  and  hydroxy-,  and  their 

derivativfs  (DiELs  and  ifARKAS),  A., 

i,  535. 
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Diacetylpronol  (Power    and    Moore), 

T.,  1105;  P.,  124. 
Dialaninoquinone,    diethyl    ester  (Fis- 
cher and  Schrader),  A.,  i,  270, 
Dialkyl  sulphides,   synthesis  of  (Saba- 

tier  and  Mailhe),  A.,  i,  536. 
5:5-Dialkylbarbitaric  acids,  preparation 

of  (Einhorn),  a.,  i,  780. 
Dialkylthiocarbamates,  phosphorescence 

and  autoxidation  of  (Billeter),  A., 

i,  544. 
Dialysis.     See  under  Diffusion. 
Diamines,  action  of  ^-benzoquinone  on 

(Siegmund),  a.,  i,  749. 
Diamond,   alteration   in  the  colour  of, 
under  the  action  of  various  physical 
agents  (Sacerdote),  A.,  ii,  8. 

in  Rhodesia,  minerals  associated  with 
(Mennell),  a.,  ii,  1078. 
Diamylamine    ferrichloride    (Scholtz), 

A.,  i.  96. 
ad-Diamylozyoctane    (Dionneatj),    A., 

i,  353. 
Dianilino-^-benzoquinoneimine    (Will- 

STATTER  and  Majima),  a.,  i,  749. 
p:j^-Dianilinodiphenylme thane   (Straus 

and  Bormann),  A.,  i,  282. 
Dianilinof^zliydrozyflavantliren,         di- 

nitroso-  (Holdermann  and  Scholl), 

A.,  i,  285. 
a0-Dianilino-octane  and  its  picrate  and 

nitroso-   and   benzoyl   derivatives  (v. 

Braun  and  Trumpler),  A.,  i,  26. 
a0-Diauilinosebacic  acid  and  its  methyl 

and    ethyl    esters     (Le     Sueur   and 

Haas),  T.,  180. 
Di-jo-anisidinoacetic  acid,  and  its  hydro- 
chloride (Heller  and   Aschkenasi), 

A.,  i,  738. 
Di-^-anisylamine     bromide,     and      di- 

bromo-,  and  its  d?'bromide,  trihrorao-, 

and      tetrahvomo-      (Wieland      and 

Wecker),  a.,  i,  243. 
Di-o-  and  -j»-anisylanthracene  (Haller 

and  Comtesse),  A.,  i,  493. 
9:10-Di-p-ani8yldihydroanthracene,9:10- 

^/ihydroxy-,     and    its    diethyl    ether 

(Haller  and  Comtesse),  A.,  i,  493. 
9:10-Di-d-anisyIdihydroanthraqninone, 

9:10-dihydroxy-   (Haller  and   Com- 
tesse), A.,  i,  493. 
07-Dianisylidenepropane,    iSiS-rficliloro-, 

derivatives  of   (Straus,    Lutz,    and 

Hussy),  A.,  i,  564. 
Di-o-  and  -;7-anisyl-/3-methyIanthracene 

(Haller    and    Comtesse),     A.,     i, 

493. 
9:10  Di-o-      and      -;L>-ani8yl-2-methyldi- 

hydroanthracene,         9:10-rfihydroxy- 

(Haller  and  Comtesse),  A.,  i,  493. 
Dianthranol  (Kinzlbehoer  k  Co.),  A., 

i,  752. 


a^-Dianthraquinone  oxide,    preparation 
of  (Farbwerke      vorm.     Meister, 
Lucius,  &  Bruxing),  A. ,  i,  271. 
l:l'-Dianthraquinonyl,     preparation    of 
(Badischb     Anilix-      k      Soda- 
Fabrik),  a.,  i,  271. 
tetrahxovaSAe,  and   o-  and  )3-c?iamino- 
and    a-    and     /3-rfznitro-    (Scholl, 
Mansfield,         and  Potschi- 

wauscheg),    a.,    i,  494. 
2:2'-Diantliraquinonyl,     preparation    of 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,   i,    271. 
Dianthraquinonylphenylenediamine, 
preparation      of      (Farbenfabbiken 
vorm.  F.  Bayer  &  Co.),  A.,  i,  281. 
Diastase,    formation    of,    in  yeast,    in- 
fluence of  nutrition  on  the  (Saito), 
A.,  ii,  644. 
enzymes  of  (Ljalin),  A.,  i,  907. 
properties  and  action  in  warm-blooded 
animals     (Starkexstein),    A.,   ii, 
426. 
amount  of,  in  different  organs  of  dif- 
ferent  animals    (Hirata),    A.,    ii, 
979. 
in  blood  and  urine  of  rabbits  (Hirata), 

A.,  ii,  981. 
estimation  of,  in  milk  (Koxing  ;  van 
Haarst),  a.,  ii,  667. 
Diastases,  filtration  of  (Holderer),  A., 

i,  212,  345. 
Diastatic  oxidation, formation  of  melanins 

by  (Agulhon),  A.,  i,  449. 
Diazoacetic  acid,  ethyl  ester,  simultane- 
ous reactions  in  the  decomposition 
of  (Laohs),  a.,  ii,  702. 
action  of,  on  benzaldehyde  (DiECK 
MANX),  A.,  i,  385. 
Diazoacetylglycinehydrazide,    and    its 
derivatives  (Curtius  and  Welde),  A., 
i,  787. 
Diazoacetylglycylglycinehydrazide  and 
its    benzylidene   derivative   (CuRTius 
and  Callan),  A.,  i,  788. 
Diazo-alkyls,   reactions    of  (Marshall 

and  Agree),  A.,  i,  723. 
Diazoamines,  aromatic.absorption  spectra 
and    melting-point  curves  of  (S.MITH 
and  Watts),  T.,  562;  P.,  45. 
Diazoaminotetrazolie  acid,  metallic  salts 

of  (Hofmann  and  Hock),  A.,  i,  547. 
Diazobenzenesulphonamic    acid    (Weil 

and  Weisse),  A.,  i,  470. 
Diazo-compound,  C]oH806N4,  from  p- 
nitrophenylazoiniide  and  methyl  sodio- 
malonate  (DiMROTH,  Aickelix, 
Brahk,  Fester,  and  Merckle),  A., 
i,  520. 
Diazo-compounds,  thermochemical  in- 
vostif^ations  on  (Sventoslavsky), 
A.,  ii,  588,  691. 
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Diaxo-compoands,  action  of,  on  metbyl 

glutaconate  (Henrich,  Reichenburg, 

Nachtigall,   Thomas,   and    Baum), 

A.,  i,  900. 

Diazohydrazides     (Dimroth     and     de 

MoNTMOLLiy),  A.,  i,  898. 
;i>-Diazoimide8,      production     of,      from 
alkyl-    and    aryl-sulphonyl-/?-dianiines 
(Morgax  and  Pickard),  T.,  48. 
o-Diazoimines,  constitution  of  (Morgax 

and  Goddex),  T.,  1702  ;  P.,  165. 
Diazomalonamide  (Dimroth,  Aickelin, 
Brahx,  Fester,  and  Merckle),  A., 
i,  519. 
Diazomethane,  synthesis  with  (Oliveri- 

Maxdala),  a.,  i,  433,  441. 
Diazonium     compounds,     nitration     of 
(Farbwerke      vorm.       Meister, 
Lucius,  &  Bruxixg),  A.,  i,  791. 
salts,  colour  and  constitution  of  (Mor- 
gax and  CouzENs),  T.,   1691  ;  P., 
165  ;      (Morgan      and      Mickle- 
thwait),  T.,  2557;  P.,  293. 
Diazopyrroles  (Axgelico  and  Labisi), 

A.,  i,  444. 
Diazo-salts,    aliphatic    (Hofmann    and 

Roth),  A.,  i,  232, 
Diazotriphenylpyrrole,  sulphate,  picrate, 
and  nitrate  of  (Axgelico  and  Labisi), 
A.,   i,   445. 
Oibenzamide,  action  ofphosphoms  penta- 
chloride   on    (Titherlet  and    WoB- 
rall),  T.,   839  ;  P.,  93. 
Dibenzanthronyl,    preparation   of   (Ba- 
dlsche  Axilix-  &  Soda-Fabrik),  a., 
i,  271. 
1: 5  -Dibenzenesulphonyk/ 1  aminoanthr  o  - 

quinone  (Uli.maxx),  A.,i,  751. 
Dibenzoylbenzenes    (Guyot    and   Hal- 

ler),  a.,   i,   285. 
Dibenzoylfuroxan,   action   of  amines  of 

(Wielaxd  and  Gmei.ix),  A.,  i,  784. 
2:6-DibenzoyI-4-ketopeiitliiophenditliio- 
phen,    3:5-rf«hydroxy-  (Apitzsch  and 
Kelber),  a.,  i,  410. 
Dibenzoylmatairesinol      (Easterfield 

and  Beei,  T.,   10.30. 
Dibenzoyl-y;-nitroaniline    (Mumm     and 

He.sse),   a.,  i,  311. 
oy/Dibanzoyloxyacetophenone,     w-benz- 

oylamino-  'Ti"TIn\  T.,  2515. 
2:4-Dibenzoylozybenihydrol  (Pope  and 

HowAiiOj,  T.,  80. 
oo'-Dibenzoyloxy-2:5-diphenylpyrasine 

(Tutix),  T.,  2519. 
8:6-Dibenzoyloxy-9-phenylxanthen 

(Pope  and  Howard),  T.,  82. 
C-Dib«nzoylphlorogluciiiol  diethyl  and 
dimethyl  ethers  and  their  potassinm 
and  sodium  salts  (Fischer),  A.,i,  249. 
r/Dibenzoylpentane  (Fkeund  and 
Fleischer),  A.,  i,  490, 


Dibenzoylperylene  (Scholl,  Seer,  and 

Weitzeskock),  A.,  i,  616. 
)33-Dibenzoylpropane     (Smedley),     T., 

1492. 
Dibenzyl       and       benzil,       cryoscopic 

behaviour  of   (Mascarelli   and  Mu- 

satty).  A.,  ii,  390. 
Dibenzylamine  ferrichloride  (Scholtz), 

A.,  i,  96. 
1 :5-Dibenzylaininoantliraqainoiie,     and 

its    dibenzoyl    derivative,    and  di-p- 

chloro-  (Seer  and  Weitzexbock),  A., 

i,  572. 
a0-Dibenzylaminopropionic  acid,  and  its 

dihvdrochloride     (Fraxklaxd).     T., 

1688;  P.,  202. 
Dibenzylconiniom  ferrichloride 

(Scholtz),  A.,  i,  97. 
Dibeuzylethylpropylsilicane  (Challex- 

GER  and  KiPPiXG),  T.,  146  ;  P.,  3. 
rf/Dibenzylethylpropylsilicanesulphonic 

acid,  strychnine,  ^menthylamine,  and 

metallic  salts    of   (Challexgkk  and 

KiPPiXG),  T.,  150. 
dl-  and  Z-Dibenzylethylpropylailicane- 

snlphonic  acid,  alkaloidal  salts  (Chal- 

LEXGER  and  Kippixg),  T.,  760. 
Dibenzylethylpropylsilicane^/salphonic 

acid,  strychnine,  Z-menthylamine  and 

metallic  "salts  of   (Challenger    and 

Kipping),  T.,  151. 
Dibenzylethylsilicyl    chloride      (Chal- 

LEXGEU  and  Kippixg),  T.,  146. 
o/3-Dibenzylhydrazine,  nitroso-  (Th  iele), 

A.,  i,  889. 
Dibenzylideneacetone.      See     Distyryl 

ketone. 
DibenzyUdenehydrazine,  m-  and  p-hydr- 

oxy-  (Fraxzen  and  Eichler),  A.,  i, 

700. 
Bibenzylidenecyc/opentanone,  colour  and 

physical  proix^rties   of,  and  its  deriva- 
tives and  chloroacetates  (Stobbe  and 

Haertel),  a.,  i,  43. 
Dibenzyl  ketone,  phenyl  hydrazone  and 

semicarbazone     (Senderexs),    A.,   i, 

489. 
Dibenzylpicramide  (Buscn  and  Kooel), 

A.,  i,  473. 
Dibenzylpiperidoniom  bromide  (Scholtz 

and  Wcpi.kkim),  A.,  i,  773. 
l:7-Dibenzyltetrahydrouricacid(FRANK- 

LAxn),  T.,  1691  ;  P.,  203. 
Dibenzyl-o-xylyleneammoniom   bromide 

(Scholtz  and  Wolkrum),  A.,  i,  773. 
Dibenzyl-o-xylylenediamine,      and     its 

hydrochloride    (Scholtz   and   Wolf- 
rum  1,  A.,  i,  773. 
Di-biphenylenetaccinaldehyde    (WiSLi- 

CEXUs  and  Krss),  A.,  i,  841. 
DiMobatycarbinol,  derivatives  of  (Frev* 

LON),  A.,  i,  296. 
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4:4-Difcr<.  -butyldiphenyl    (Schreiner), 

A.,  i,  367. 
Diisobutylene,    oxide  (PRiLESCHAJftEFF), 

A.,  i,  86. 
Diisobutyl  ketone,  derivatives  of  (Frey- 

LON),  A.,i,  296. 
Dimbutylmalonic  acid,  esters   and    di- 

chloride  and  t^iamide  (Freylon),  A., 

i,  358. 
os-Dimbutylpentamethylenediamiiie 

and  its  derivatives  (v,  Braun),  A, ,  i, 

820. 
Dibntylstaimic     oxide,     chloride,     and 

bromide     (Pfeiffer,      Lehnhardt, 

Luftensteiner,     Prade,     Schnur- 

MAXN,  and  Truskier),  A.,  i,  724. 
Di-butyrylacetic  acid,  ethyl  ester  and  its 

copper  salt  (Luniak),  A.,  i,  90. 
Dicamphoryl      j8-a-c?isulphoxide    (Hil- 

ditch),  T.,  1096  ;  P.,  95. 
Dicamphorylphosphinic    acid    and    its 

metallic  salts  (SIorgan  and  Moore), 

T.,  1697. 
Dicarboxybenzenesulphohydroximic 

acid  (Davis  and  Smiles),  T.,  1295. 
2:4-Dicarboxydic2/cZo-0:l:l-butaiie-l:3- 

diacetic    acid,   and    its  methyl    and 

ethyl   esters   (Guthzeit  and    Hart- 

mann),  A.,  i,  388. 
2:4-Dicarboxydic2/cZo-0;l:l-butane-l:3- 

dimalonic  acid,  ethyl  ester  (Guthzeit 

and  Hartmann),  A.,  i,  389. 
2:2'-Dlcarboxydiphenyl    sulphide.      See 

2:2'-Thiodibenzoic  acid. 
2:2'-Dicarboxydiphenyl  sulphoxide.    See 

Sulphonyldibeuzoic  acids. 
oo-Dicarboxy-)8;3'-diphenylisobutyric 

acid,  and  its  diamide  (Mitchell  and 

Thorpe),  T.,  2281. 
2:2'-Dicarboxydipbenylsalphone    (  May- 
er), A.,  i,  261. 
Dicarboxyglutaconic  acid,  a-bromo-,  and 

o-chloro-,  ethyl  esters  (Guthzeit  and 

Hartmann'),  a.,  i,  387. 
Dicarboxyglntaric  acid,  and  a)3-(ftbromo- 

ethyl  esters  of  (Guthzeit  and  Hart- 

mann),  a.,  i,  387. 
Dicarboxylic  acids,  action  of  bases  on 
the  ao-'dibromo-derivatives  of  (Le 
Sueur  and  Haas),  T.,  173  ;  P.,  4. 

unsaturated,    action  of,    on  ^-amiuo- 
phenols  (Piutti),  A.,  i,  264,  672. 
Di-o-carboxyphenyl  rfi'sulphoxide  (Hil- 

DiTCH),  T.,  2591. 
Dicarvacrolpiperazine  (StAvionon),  A., 

i,  781. 
o^-Di-^-chloroplienyl-aa/Sy-teirachloro- 

propane  (Straus,  Krier,  and  Lutz), 

A.,  i,  567. 
Di-TO-dichlorophenyliodoiiium  hydroxide 

and  its  salta  (Willgerodt  and  Boll- 

brt),  A.,  i,  827. 


Dicinnamoyldianil  (Borsche  and  Tn 

singh),  a.,  i,  66. 
Dicinnamylideneacetone      ketochloride 

and  its  derivatives  (Straus,  Lutz,  and 

HtJssY),  A.,  i,  565. 
l:2'-Dicouinarone,    2-hydroxy-,    acetate 
(Fries  and  Pfaffendorff),  A.,  i, 
186. 

2:l'-dihydroxy-.      See    Leuco-oxindi- 
rubin. 
jD-Di-o-cresol,  ^ribromo-  (Bechhold),  A., 

ii,  435. 
Di-o-cresolpiperazine  (STfevioNON),  A.,  i 

781. 
Dicyanodiamidinium         platinichloride 

(Grossmann    and    ScnticK),    A.,    i, 

232. 
Di-3;4-dimethoxybenzylideneci/cZopeiit- 

anone  (Stobbe  and  Haertel),  A.,  i, 

44. 
Di-3:4-dimethoxystyryl  ketone  (Stobbe 

and  Haertel),  A.,  i,  44. 
Didymium,  action  of,  on  the  frog's  heart 

(Mines),  A.,  ii,  794. 
Dielectric  constant.     See  under  Electro- 
chemistry. 
Diet,  relation  of  ptyalin  concentration 
to  (Carlson  and  Crittenden),  A., 
ii,  516. 

effect  of,  on  the  resistance  of  animals 
to  poisons  (Foster),   A.,   ii,  640  ; 
(Hunt),  A.,  ii,  736. 
Di-2-ethoxybenzylideneq/c^cipentanone 

(Stobbe  and  Haertel),  A.,  i,  44. 
3:6-Dietlioxy-9-plienylxanthoniuni-2'- 

carboxylic  acid,  ethyl  ester,  salts  of 

(Kehrmaxn  and  Scheuxert),  A.,  i, 

407. 
'  '6:6'-Diethoxytliioindigo,  "c^ibromo-,  and 

chloro-  (Farbwerke  vorm.  Meistkb, 

Lucius,  &  BrIjning),  A.,  i,  411. 
a-    and    p-Diethylacenaphthindandione 

(Freund  and  1'lei^cher),  A.,  i,  491. 
a-Diethylacenaphthindandionic        acid 

(Freund  and  Fleischer),  A.,  i,  491. 
Diethylamine    ferrichloride    (Scholtz), 

A.,i,  96. 
7-Dietliylamino-aa-dimethylacetoacetic 

acid, ethyl  ester  (Gault  and  Thirode), 

A.,  i,  356. 
2-Diethylaniinomesitylenic  acid(  Wh  eel- 

er  and  Hoffman),  A.,  i,  666. 
w-Diethylaminomethyliiatin  (Einhorn 

and  Gottler),  A.,  i,  137. 
Diethylaminomethylmethylethylcarb- 

inol  (Einhorn,    Fiedler,    Ladisch, 

and  Uhlfelder),  A.,  i,  172. 
Diethylaminomethyl    /sopropyl    ketone 

(Gault  and  Thirode),  A.,  i,  356. 
4-Diethylamino->H-toIaic    acid,   and    5 

iodo-  (Wheeler  and  Hoffman),  A, 

i,  666. 


1 


INDEX   OF   SUBJECTS. 


ii.]331 


Diethylammonium  iridi-chloride  and 
bromide  (GuTBlEB  and  RiESs),  A., 
i,  97. 
platinibromide  (Gftbier  and  Bauri- 
edel),  a.,  i,  12. 
Diethylaniline,  absorption  spectnim  of 
(Purvis),  T.,  1551. 

?/i-amino-,  condensation  of  aromatic 
aldehydes  with,  and  w-nitro-,  picrate 
of  (Moore),  A.,  i,  280. 

2:5-  and  3:4-(/initro-  and  2:4:5-<nnitro- 
{vAy  Rombi-rgh),  A.,  i,  19. 
Diethylanthraceneindandione    (Frei^xd 

and  Fleischer),  A.,  i.  491. 
Diethylanthraceneindandionic  acid 

(Freund  and  Fleischer),  A.,  i,  491. 
3:6Dietliyliw-benzoqtiinone,      and      its 

oxinie  (Hexdersox   and   Boyd),  T., 

1664. 
1:3  Dietliylq/c/obutan-2:4-dione-l:3-di- 

carbozylic  acid,  diethyl  ester  (Stac- 

dinger  and  Bereza),  A.,  i,  89. 
Diethylcampholide  (Shibata),  T.,  1241. 
Dietliylor;>ocampliolide     (Shibata),    T., 

1242. 
l:l-Diethylcitronellol  (Austekweil  and 

Cochin),  A.,  i,  572. 
l:2'Diethyl-l:2-dihydrocinchomne 

(Freund  and  Mayer),  A.,  i,  132. 
4:4'-DiethyldiphenyI   (Schbeixeb),   A., 

i,  367. 
Diethyldithiocodide  and  its  meth  iodide 

(Pschorr  and  Krech),  A.,  i,  422. 
Diethyldithiomorphide     (Pschorb     and 

HOPPE).  A.,  i,  423. 
Diethylene       glycol       inonope7-ch\oT&te 

(HoFMANK,  ZEDTWiTz.and  Wagneb), 

A.,  i,  3. 
l:l-Diethylgeraniol    (Acstebweil    and 

Cochin;,  A.,  i,  687. 
2:2-Diethylhydrindone     (Haller     and 

Bauer),  A.,  i,  490. 
3:6-Diethylhezahydro-l:2:4:5-tetrasine 

(Rassow  and  Baumanx),  A.,  i,  79. 
2:2-Diethylindan-l:3-dione,      and       its 

dioxime  (Freuxd  and  Fleischeb),  A., 

i,  490. 
2:6-DietliyIolpiperidine,     and     its    de- 
rivatives  (LoFFLKB   and   Remmleb), 

A.,  i,  634. 
<u-Diethylpentamethylenediamine,   and 

its  derivatives  (v.  Bkaun),  A.,  i,  820. 
Diethylphenanthreneindandione 

(Frein])  and  Flkisciiei;),  A.,  i.  491. 
Diethylphenantkreneindandiomo     seid 

(Freu.vd   and     Fleischer),    A.,    i, 

491. 
n«-DiethyI-m-pIienyIenediamine  picrate 

(Moore),  A.,  i.  281. 
5:5-Diethylpyrimidine-2:6dione,      i-di- 

rhloroamino-  (Farbenfabriken 

voKM.  F,  Bayer  &  Co.),  A.,  i,  444. 


3:5-Diethylqainol      (Henderson     and 

BuYD),  T.,  160."). 
Diethylreteneindandione  (Fretjnd  and 

Fleischer),  A.,  i,  492. 
Diethyl  sulphozide      hydroferrocyanide 

(Pummerer),  a.,  i,  468. 
Diethylthiocarbamic  acid,  methyl  ester 

(Billeter),  a.,  i,  545. 
l:5-Diethylthiolaiithraqaiuone      (Far- 

bexf.^brikex    vorm.    F.    Bayer  k 

Co.),  A.,  i.  751. 
2:4-DiethyltIiiolantliraquinone,  1  -amino- 

(Farbexfabrikex  VOR.M.  F.  Bayer 

&  Co.),  A.,  i,  751. 
4:8-Diethyltliiolantliraqninoiie,         1:5- 

ffi'amino-    (Farbexfabrikex    vorm. 

F.  Bayer  &  Co.),  A.,  i,  751. 
1 :4-  Diethylthiolantkraquinone-S-Bolpli- 

onic    acid,    sodium    salt    (Farbex^- 

FABRIKEN    VORM.    F.    BaYER    &    Cc), 

A.,  i,  751. 
Diethylthioncarbamic  acid,  ethyl  ester 
(Del^pine  and  Schvixg),  A.,  i,  721. 
7:9-Diethyluric  acid  glycol  (BiLTzand 

Krebs),  a.,  i,  526. 
Diffusion  experiments  (Liesegako),  A., 
ii,  936. 
of  dissolved  substances  (Scarpa),  A., 

ii,  1044. 
and  the  kinetic   theory  of  solations 

(Thovert),  a.,  ii,  191. 
relative  velocities  of  (Minks),  A.,  ii, 

695;  (Hill),  A.,  ii,  696. 
of      artificial       colouring       matters 

(Vignon),  a.,  ii,  273. 
of  non-electrolytes  (Oholm),    A.,   ii, 

273. 
through  fresh    intestinal  membrane, 
factors    influencing    (Mayerhofer 
and  Pribham),  A.,  ii,  428. 
the  role    of,    in    yeast    fermentation 
(SL.A.TOR    and    Sand),     T.,     922 ; 
P.,  85;  (Brown),  P.,  130. 
Dialysis  of  colloids,  function  of  elec- 
trolytes in  (BiLTZ  and  v.  Veoi- 
sack),  a.,  ii,  22. 
use  of  chitin  in  (Alsbebg),  A.,  ii, 
693. 
Osmotic    effects,    origin     of    (Arm- 
strong  and   Armstrong),  A.,  ii, 
883. 
Osmotie    eqailibriom    between    two 
fluid   phases    (Uay),    A.,  ii,   936, 
1043. 
Osmotic   pressure  (Wilcox),  A.,   ii, 
693. 
kinetic     interpretation    of     (Oar- 

VER),  A.,  ii,  22. 
of  colloids  (BiLTZ  and    v.  VsoR- 
sack),    A.,   ii,    22  ;    (Biltz,  v. 
Veok-sack,   and    Stkinkr),    A., 
ii,  693. 
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Diffusion:— 
Osmotic     pressure      with     collodion 
membranes   (Mathews),    A.,   ii, 
487. 
relation     of,     to       the      intrinsic 
pressure    of    liquids    (Garver), 
A.,  ii,  935. 
of  haemoglobin   and    laked   blood- 
corpuscles  (Roaf),  a.,  i,  209. 
of  ionising  salts  of  serum  proteins 

(Roaf),  A.,  i,  344. 
of  concentrated   solutions  of   non- 
electrolytes  (Sackur),  a.,  ii,  273. 
of   some    plant    organs    (Atkins), 
A.,  ii,  1100. 
Digallic  acid  (Biginelli),  A.,  i,  487. 
and    its    penta-acetyl,    penta-benzoyl 
andpentaethylcarbonato-derivatives 
(Nierenstein),  a.,  i,  265. 
Digestion        and       absorption        (Ar- 
rhenius)  a.,   ii,    52  ;   (London  ; 
London       and       Rabinowitsch  ; 
London     and     Dobrowolskaja  ; 
London  and  Sagelmann  ;  London 
and  Rivosch-Sandberg  ;   London 
and     DiMiTBiEw),     A.,      ii,     422; 
(London  and  Schwarz  ;    London 
and  GoLMBERG  ;  London  and  KoR- 
CHOW),  A.,  ii,  972. 
colloid-chemical    aspects    of    (Alex- 
ander), A.,  i,  530. 
in  relation   to    metabolism   (Dahm), 

A.,  ii,  1083. 
work    of,     after    carbohydrate     food 

(Muller),  a.,  ii,  1083. 
physiology   of    (Rosemann),   A.,    ii, 

1082. 
in  new-bom  infants  (Ibrahim),   A., 

ii,  320. 
in    the    intestine   (Baumstark    and 

Cohnheim),  a.,  ii,  518. 
of  connective  tissue  (Baumstark  and 

Cohnheim),  A.,  ii,  522. 
pancreatic,   influence  of  bile  salts  on 
the,  of  starch  (Buglia),  A.,  ii,  627. 
tryptic,   influence   of   sodium    glyco- 
cnolate  on    (Quagliariello),   A., 
ii,  627. 
Digestive  juices,  specific  adaptation  of 
(London  and  Lukin;    London   and 
Krym  ;    London   and    Dobrowol- 
skaja), A.,  ii,  971. 
Digitalis  and  heart  muscle   extractives 

(Schliomensun),  a.,  ii,  976. 
Digitalis  group,  physiological  activity 
of  the  (Krailsheimer),  A.,  ii,  530 ; 
(Magnus  and  Sowton),  A.,  ii,  986. 
Digitalis     purpurea,     pharmacological 
activity    of      the     dried    leaves    of 
(SCHMIKDEBERO),  A.,  ii,  559. 
Digitozin,   estimation   of,    in    foxglove 
leaves  (Burmann),  A.,  ii,  1010. 


'^^ Diglutaric   acid,   a7-rfihy(hoxy  ,  and 

its  disodium  salt  (Nef),  A.,  i,  713. 
l:5-Diglycinoanthraquinone  (Seer  and 

Weitzenbock),  A.,i,  571. 
Diglycinoquinone  diethyl  ester  (Fischer 

and  Schrader),  A.,  i,  270. 
Diglycinotoluquinone,      diethyl      ester 

(Fischer  and  Schrader),  A.,  i,  270. 
Diglycollic     acid,     phenolic    esters    of 
(Boehringer  and  Sohne),   A.,  i, 
732. 

thio-,  syntheses  with  esters  of  (HiNS- 
berg),  a.,  i,  334. 
Diguaiacolpiperazine  (Sti^vignon),  A., 

i,  781. 
Digaaiacylphosphoric      acid     and     its 

potassium  salt  (Dupuis),  A.,  i,  667. 
Diguaiacylphosphorus  chloride  and  tri- 

chloride  (Dupuis),  A.,  i,  248. 
Digaanide,  and  its  salts  and  derivatives 

(Rackmann),  a.,  i,  896. 
Diguanidinoacetic  acid,   and  its    salts 

(Rackmann),  A.,  i,  897. 
Diguanidino-oxalic  acid,  and  its  salts 

(Rackmann),  A.,  i,  896. 
Dihezamethylenetetramine  cupric   and 

cobalt  thiocyanates  (Calzolari),  A., 

i,  614. 
Di«/c^hexane,     rfmitro-     (Nametkin), 

A.,  i,  829. 
"Dicyclohsxyl    as    a    cryoscopic    solvent 

(Mascakelli  and  Vecchiotti),  A.,  ii, 

1036. 
Diisohexylparabanic  acid  (Kaluza),  A., 

i,  131. 
Diasohexylthiocarbamide  (Kaluza),  A., 

i,  131. 
Diisohexylthioparabanic  acid  (Kaluza), 

A.,  i,  131. 
Dihydrazines  (v.  "Braun),  A.,  i,  524. 
4:4'-Dihydrazinodiphenylmethane,    and 

its  derivatives (BoRSCHE  and  Kienitz), 

A.,  i,  782. 
Dihydro-2:4-benzoxazin-l-one-4-aoeto- 

nitrile,  5:6-rfichloro-  (Badisohe  Axi- 

lin-  &  Soda-Fabkik),  a.,  i,  319. 
Dihydrobombicesterol,    and    its    acetyl 

derivative  (Menozzi  and  MoRESCHi), 

A.,  i,  254. 
Dihydrobornylene  (Henderson  and  Pol- 
lock), T.,  1620;  P.,  204. 
Dihydrocamphene      (Henderson     and 

Pollock),  T.,  1620;  P.,  203. 
Dihydrocarbo8tyril-4-carboxylic       acid 

(FicHTKK  and  Walter),  A.,  i,  29. 
ri-Dihydrocarvestrenol  (Pehkin),  P.,  97. 
Dihydrocuminyl  alcohol,  in  bergamot  oil 

(Elze),  A.,  i,  495. 
Dihydrodicampbene  (FernIndez),  A.,  i, 

400. 
Dihydroeksantalol    (Semmler),    A.,    i, 

495. 
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Bihydroeksantalis  acid  (Ssmmler),  A., 

i,  495. 
Sihydrofencholenie    acid,    its    chloride 

and      anhydride     (Bouveault      and 

Levallois),  a.,  i,  573. 
Dthydroi-^oindole,   eyano-   (v.     Braux), 

A.,  i,  506. 
Dihydroisoindoleearbozylamide  (v. 

Braun),  a.,  i,  506. 
l:4-DihydroiiapIithalene,         absorption 

spectrum    of   (Leonard).   T.,    1246  ; 

P.,  143. 
A--  and  A^-Dihydro-j8-naphthoie    acid, 

menthyl  eaters  (Bupb  and  Muster), 

a.,  i,  398. 
A'-^-Dihydrophenol.      See  A^-cycfoHexa- 

none. 
Dihydrophytosterol,     and     its    acetate 

(Menozzi  and  Moreschi),  A.,  i.  318. 
A'-^-Dihydrosalicylic  acid  {A^-cyclohex- 

ene-2one'l-carboxylic   acid),    and    its 

ethyl  ester  (KoTZ  and  Grethe),  A., 

i,  24. 
a':^  Sihydroterephthalic    acid,    dimen- 

thvl  ester  (RfPE  and  Mcnter),  A.,  i, 

398. 
a/3-Diliydroxy-   acids,   behavioor  of,  in 

the    animal    body   (Frikdm.ank    and 

Maase),  a.,  ii,  795. 
2 :4-Diketo  5-benzylidenetetrahydro- 

thiophen,    3 -eyano-,   and    its   sodium 

and  barium  salts (Benary),  A.,  i,  580. 
Diketocamphoric  acid,  methyl  ester  and 

copper  salt  of  (Komppa),  A.,  i,  51. 
8:6-Diketo-2:2-diethylpiperazine 

(Rosenmuni>),  a.,  i,  68. 
2:3-  Diketodihydro-  ( 1 )-  thionaphthen, 

derivatives  of  (Badische  Anilix-  k 

SodaFabp.ik^  a.,  i,  59,  60. 
3:6  Diketo-2:6-diinethyl  2:5-diethyl- 

piperazine  (Rosen. mind),  A.,  i,  68. 
2:6-Diketo-l:3-dimethylpyrimidine, 

4-annno-     and      5-cyanoacetylamino- 

(Farbe.vfabriken  vorm.  F.   Bater 

&Co.),  A.,  i,  78. 
4:6-Diketo-2-g^anidinopyrimidine,    and 

its  salts  (Rackmaxn,,  A.,  i,  896. 
2:8-Diketo  5  methyldihydro-(l)-thio- 

naphthen-2oxime  Badische  Anilix- 

&,  SODA-KAiiKIK),  A.,  i,  HO. 

8:6-Diketo  2-methyl-2-ethylpiperazine 

(Rosenmixd),  a.,  i,  68. 
2:6-IKketo-3-methylpyriiiiidine,4-amiuo- 
5-oxalylamino-,     and      its     disodium 
salt,  4-amino-5-cyanoacetylamino- 

and   4;5-dianiino-   (F  akbknpabrikkn 
VORM.  F.  Bayer  k  Co.),  A.,  i,  78. 
Oiketone*,  aliphatic,  reduction  of  (Blaise 
and  KoEHLER),  A.,  i,  463. 
non -cyclic,    transformation     of,    into 
cyclic     compounds    (Blaise     and 
KOEHLER),  A.,  i,  561. 

xcviii.  ii. 


a-Diketones,  condensation  of,  with  alde- 
hydes     and       pjimary      arylamines 
(Bor-sche  and  Titsingh),  A.,  i,  65. 
I   /S-Dike tones,  constitution  of  (Smedley;, 
!        T.,  1484;  P.,  148. 
1   l:2-Diketo-A^-ci/c/opentene,      absorption 
'       spectra  of  derivatives  and  isomeridea 
i       of  (Purvis),  P.,  327. 
2:4-Diketo-6-phenyl-l-benzyl-3:3:5:5- 
tetramethylpiperidine   ;Staudixger, 
Kleveu,  aud  KoBER),  A.,  i,  587. 
4:7-Diketo-2-phenyl-4:7-dihydro  2:1:3- 
-benztriazole,        5-chloro-6-hydroxy- 
i        (ZiNCKE  and  ScHARFF),  A.,  i,'l41. 
i   6:7-Diketo-2-phenyl-6:7-diliydro-2:l:3- 
'       benztriazole,    4:5-rf«chloro-    (Zixcke 
and  ScHAKFF),  A.,  i,  141. 
2:4-Diketo-6-phenyM:3:3:5:5-penta- 
methylpiperidine  (Staidixgeb, 

Klevep.,  and  Kuber),  A.,  i,  588. 
Diketopiperazinobi8('j-nitro  j^-methyl- 
styryl  methyl  ketone)  iEixhorx  and 
Gottleb),  a.,  i,  113. 
2:6-BiketopyTiinidine,  5-cyano-  {5-eyaTio- 
uracil),  synthesis  of,  and  5-carboxyl- 
amide  (Johnson),  A.,  i,  69. 
Diketopyrroline  compounds,  absorption 
sjiectra  of  ( PcRVis),  T.,  2535  ;  P.,  297. 
2:4-Diketotetrahydrothiophen,  3-cyano-, 
and  its  silver  salt  and  diacetyl  deriva- 
tive (Bexary),  a.,  i,  580. 
2:4-Diketotetrahydrothioplien-3-oar- 
bozylamide,    and    its    potassium  salt 
(Benahy;,  a.,  i,  580. 
Dilatometer,  for  testing  gypeam  (Van't 

Hoff),  a.,  ii,  348. 
Dilution  law,  new  (Partixgtox),  P.,  8. 
Dimercuxammoninm  s;ilts.      See  under 

ilercury. 
o/>-Dimethozyacetoplienone,      w-chloro- 

(TuTix),  T.,  2512;  P.,  244. 
ntp-Dimethozyacetophenone,     w-chloro- 

(Tl-TIN),  T.,  2510  ;   P.,  244. 
4:5-Dimethoxybenzaldehydedimethyl- 
acetal,     2-nitro-     i  Bambekuek    and 
Elcab),  a.,  i,  26S. 
4:5-Dimethoxybenzaldozime,       2-nitro- 

(Ba-MBekgek  and  Ei.t;AR),  A.,  i,  269. 
Di-/>-methoxybenzenesalphonyUiydr- 
oxylamine  (Fk)itep  and  Tamm),  A.. 
i,  b36. 
2:4-DimethoxybenzhydroI    (Pups     and 

Howard),  T.,  81. 
2:3-Dimethoxybeiizoic     acid,     6-nitro-, 
methyl     ester    (Wf.cjsch  rider     and 
Klemexc),  a.,  i,  672. 
8:4-I)imethoxybeiuoie  acid,  2:6-(iinitro-, 
methyl     ester    (Wegsch  eider    and 
Klemexc),  A.,  i,  671. 
4:6-Dimetlioxy benzoic   acid,   2-nitroso-, 
methyl  ester  (  Bam bek«;er and  Kloab), 
A.,  i,  269. 
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2:4  Dime thoxybenzophenone,      phenyl-, 
hydrazone  and  oxinie,  and  its  mono- 
chloro-derivative    (Kauffmann    and 
Pannwitz),  a.,  i,  394. 
2':4'-Dimethox7-2-benzoylbenzoic    acid, 
methvl  ester  (Tambor  and  ScHiJRCH), 
A.,  i,"559. 
2':4'-Dimethoxy-2-benzylbenzoic      acid, 
and   its  acid   chloride   (Tambor  and 
ScHiJRCH),  A.,  i,  559. 
3:4-Dimethoxy-)3-bromo-a-metliox7- 
etbylbenzene    (Mannich    and    Neu- 
berg),  a.,  i,  412. 
4':3-  and  6':3-Dimethoxychalkoiie,  2':4- 
dihjdroxy-,   and    diacetyl    derivative 
of  the  former  (Mieobedzka,  v.  Kos- 
tanecki,  and  Lampe),''A.,  i,  629. 
5:2'-,  5:3'-,  and  5:4'-Dimethoxy-2-ciiin- 
amoylphenoxyacetic  acids,  and  their 
ethyl    esters    (Abelin    and   v.    Kos- 
TANECKl),  A.,  i,  631. 
Dimethoxyconmaranone     (Felix     and 

Friedlander),  a.,  i,  279. 
5 '  :6'  -  Dimethoxycoumaranonyl-l  -hydr- 
oxy-4-oxynapbthalezie     (Felix     and 
Friedlander),  A.,  i,  279. 
3:3'-Diiiietlioxy-4:4'-dicarbethoxy-o7- 
distyryl-iso-oxazole  (Milobedzka,  v. 
KosTANECKi,    and    Lampe),     A.,     i, 
629. 
4:4'-Dimethoxydicinnameiiylchlorocarb- 
inol,   and  its  methyl   ether  and  di- 
chloride  (Straits,  Lutz,  and  HiJssY), 
A.,  i,  564. 
75-Dimethoxy-3f-diinetliylliexane-/36- 
diol  (Purdie  and  Young),  T.,  1534  ; 
P.,  198. 
^'-Dimethoxydiphenacylamine    hydro- 
chloride (Tutin),  T.,  2507. 
jop'-Dimetlioxy-2:6-diphenylpyrazine, 
and  its  salts  (Tutin),  ^T.,  2505  ;  P., 
244  ;  (Tutin  and  Caton),  T.,  2531  ; 
P.,  245. 
j»;''-Dimetlioxy-2:6-diphenylpyrazine, 
and  its  salts  (Tutin),  T.,  2506  ;   P., 
214  ;  (Tutin  and  Caton),  T.,  2532  ; 
P.,  245. 
3:4-Bimethoxy-8-ethoxyphenaiithrene, 
and  itspicrate(PscHORRand  Loewen), 
A.,  i,  424. 
3:4-Dimethoxy-8-ethoxy-phenaiithrene- 
5-carboxylic     acid    (Rschorr     and 
Loewen),  A.,  i,  424. 
8:4-Dimethoxy-8-ethoxypbe]ianthrene 
9-carboxylicaoid(P8CHORR  and  Zeid- 
ler),  a.,  i,  425. 
3:4-Dimettaoxy-8-ethoxy-5-vinylphenan- 
threne  (Psciiorr  and  Loewen),  A.,  i, 
424. 
5:6-Dimethoxy-l(2')-iiidoxylooainara- 
none  (Felix  and  Friedlander),  A., 
i  279. 


4:5-Diniethoxy-w  methylacetophenone, 
and   its   pheuylhydrazone   and    senii- 
carbazone  (Harding  and  Weizmann), 
T.,  1128;  P.,  130. 
5:6-  Dimethoxy-2-metliylcoumarone    (v. 
Oraifenried   and  v.    Kostanecki), 
A.,  i,  631. 
6:7-Diinethoxy-2-methyI-l:2-dihydrowo- 
quinoline,  5(or  8)-nitro-  (Pyman),  T., 
270. 
6:7-Diinethoxy-l-methyliiaphthaleiie 
(Luff,  Perkin,  and  Kobinson),  T., 
1140;  P.,  133. 
1 :2-Diinethoxyphenaiitliraphenaziue, 
and     it.s    salts    (PisovscHi),    A.,     i, 
643. 
3:6-Dimethoxyphenazonium  salts  (Kehr- 

mann  and  Vogt),  A.,  i,  409. 
3:6-I)iiuethoxyplieiiazoxoiiiam,     metho- 
sulpliate,  chloride,  and  platinichloride 
(Kehrmann  and  Vogt),  A.,  i,  409. 
3:4-Diiiiethoxypheiiylethylaiiiine,  and  its 
hydrochloride  (Mannich  and  Jacob- 
sohn),  a.,  i,  168. 
3:4-Diinetboxyphenylmethylcarbinol, 
and  its  acetate,    chloride   and    ethyl 
ether  (Mannich  and  Neumann),  A., 
i,  412. 
2:4-Dimethoxyplienylphtlialide  (Tambor 

and  Schurch),  A.,  i,  559. 
i3-3:5-Dimetlioxyphenylpropionic     acid, 

and  its  amide  (Salway),  T.,  2417. 
3:4-  Dimethoxyphenyh'sopropylamine, 
and  its  hydrochloride  (Mannich  and 
Jacobsohn),  a.,  i,  167. 
4:4'-Dimetlioxyphenyl8tyrylbromocar- 
binol,  and  its  methyl  ether  (Straus, 
Krier,  and  Lurz),  A.,  i,  568. 
Di-^j-methoxyphenylstyrylchlorobromo- 
methane,  and  its  derivatives  (Straus, 
Krier,  and  Lurz),  A.,  i,  568. 
4:4'-DimethoxyphenylstyTylclilorocar- 
binol,  and  its  methyl  ether  (Straus, 
Krier,  and  Lurz),  A.,  i,  567. 
4:4'-DimetIioxyphenyl8tyryyibromome- 
thane,   and  its  derivatives    (Straus, 
Krier,  and  Lutz),  A.,  i,  568. 
Di-;?-methoxyplienyl  styryl  ketone,  and 
its  derivatives    (Straus,  Krier,  and 
Lutz),  A.,  i,  566. 
2:5-Dimetlioxyphenylthiooarbamide 

(Kauffmann  and  Fritz),  A.,  i,  377. 
DimethoxyphenyI-;^-tolylmethane(MAC- 

kenzik),  p.,  170. 
2:7-and  2:8-Dimetlioxy-9-phenylxaii- 
then-9-ol    (v.     IUkyer,    Aickelin, 
DiEHL,    Hallknsi.eben'    and  Hess), 
A.,  i,  252. 
3:6-Diinethoxy-9-phenylxanthonium-2'- 
carboxylic    acid,    methyl    and   ethyl 
esters,    salts    of    (Kehrmann      and 
Scheuneet),  a.,  i,  407. 
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3:4  Dimethoxygtyrene,  eu-bronio-  (Man- 

MCH  aii'l  Nel'bekg),  a.,  i,  412. 
Di-/>-methoxy8tyrylbromocarbiiiyl 

methyl   ether  (Straus,   Krier,  and 

LrTz),  A.,  i,  568. 
Di-j9-methoxystyryU^i'bromoinethane 

(Straus,  Krier,   and   Lutz),   A.,  i, 

568. 
5:2'-,  5:3'-,  and  5:4'Dimethoxy-2-8tyryl- 

coomarone  (Abelix  and  v.  Kostax- 

ECKi),  A.,  i,  631. 
Di-^-methoxystyryl    ketone,    hydrobro- 

mide  of  (Straus,  Erier,  and  Lutz), 

A.,  i,  568. 
a-Dimethoxysaccinic  acid,  its  anhydride 

and  methyl  hydrogen  ester   (Purdie 

and  Young),  T.,  1533. 
a-Dimethoxysuccinyl  chloride   (I*urdie 

and  Young)  T.,  1532. 
3:4-Dimethoxy-2:2:5:5-tetraphenyl- 

tetrahydrofuran      (Purdie      and 

Young),  T.,  1535  :  P.,  198. 
4:5-Dimethoxy-o-tolaidine,  audits  acetyl 

derivative  (Luff,  Perkin,  and  Robin- 
son), T.,  1134  ;  P.,  132. 
4:5-Dimethoxy-o-toluonitrile        (Luff, 

Perkin,  and  Robinson),   T.,  1135; 

P.,  132. 
4:5-Dimethoxy-o-tolylglyoxylic    acid 

(Harding  and  Weizmann),  T.,  1128. 
2:4-Diniethoxytriphenylcarbinol 

(Kauffmann  and  Pannwitz),  A.,  i, 

394. 
2:7-Dimethoxyxanthone     (v.    Baeyek, 

AlCKELIN,      DiEHI,,      HaLLENSLEBEN, 

and  Hess),  A.,  i,  252. 
aa-Dimethylacetoacetic  acid,  7-bromo-, 

ethyl    ester,    condensation    of,    with 

secondary       amines       (Gault      and 

Thirode),  a.,  i,  356. 
2:5-9imethylacridine,    and   its    picrate 

(Borsche,    Schmidt,   Tiedtke,   and 

Koitsiej'Kr),  a.,  i,  882. 
Dimethylacrylic  acid,  decomposition  of, 

by  heating  with  ammonia  (Fighter, 

Labhakdt     and     Kiefeb),     A.,     i, 

89. 
a-aud-/a6-Dimethyladipic  acids (NoTKS 

and  Kyiuakides),  A.,  i,  709. 
N-/3-DimethylmadrenaIine     methylene 

ether,  and  its  hydrochloride  (Mannich 

and  Jacorsohs),  A.,  i,  414. 
83-Dimethyl-5-aUyl-A^-hepten-7-oiie 

(Haller  and  Bauer),  A.,  i,  220. 
Dimethylamine       platinichloride     and 

]>eriodidc,  and  their  use  in  the  separa- 
tion of,  from  trimethylamine  (Berth- 

eaume),  a.,  i,  365. 
i'-Bimethylaminoanilo-a-hydrindone 

(Rvhemasn),  T.,  1446. 
Dime  thy  laminobenialdehyde    .semicarb- 

azoue  (Knopfer),  A.,  i,  433. 


o-  and  ^-Dimethylaminobenxoic  acid, 
menthyl  esters  of  (Cohen  and  Dud- 
ley), T.,  1746. 

o-4-Dimethylaininobenioyloxybenzoic 
acid,    ethvl   ester    (Einhokn   and    v. 
Bagh),  a',  i,  259. 

Dimethylaminobenzylideneanthranilic 
acid  (Wolf;,  A.,  i.  736. 

5-/>-Dimethylaininobenzylidene  3-i|/- 

cnmyl-,  and  3-i'3ohexyl-rhodanic  acids 
(Kaluza),  a.,  i,  130. 

4-7>-Dimethylaminobenzylidenemethyl- 
6-methyl-pyrimidone,  and  it.s  hydro- 
chlorides   (Stark    and    Bogemann), 
A.,  i,  437. 

3-Dimethylaminobenzylidene-a-rho- 
daninepropionic    acid    (Andreasch), 
A.,  i,  695. 

2-p'-Dimethylamino-^-cinnanioyI- 
phenyldihydroj'^indole  (Scholtz  and 
AVolfrum),  a.,  i,  772. 

Dimethylaminodimethylethylcarbinol, 
salts  of  (Fourneau),  A.,  i,  823. 

;;-Dimethylaminodi8tyryl    ketone 
(BoR.<CHE),  A.,  i,  683. 

7-Dimethylainino-a-^aiacylpropanol 
and  its  methiodide  and  benzoyl  deriva- 
tive (Fourneau),  A.,  i,  247. 

Dimethyl-aC-c^iaminohexane,  derivatives 
of  (v.  Braun),  a.,  i,  821. 

7-Oimethylaniinonaphthoxypropanol 
and  its  methiodide  (Fourneau),  A., 
i,  247. 

7-Dimethylamino-o-;j-nitrophenoxy- 
propanol  and  its  picrate  and  benzoyl 
derivative  (Fourneau),  A.,  i,  247. 

Dimethylaminoq/c/ooctane,  and  its  de- 
rivatives (Willst.\tter  and  Waser), 
A.,  i,  366. 

a-Dimethylaminopentane,and  its  platini- 
chloride  and  methiodide  (Will- 
STATTER  and  Waser),  A.,  i,  366. 

Dimethylaminophenol,  p^'bromide 

(WiELAND     and     Wecker),     a.,    i, 
244. 

7-Oimethylamino-a-phenoxypropanol, 
and  its  derivatives  (Fourneau),  A., 
i,  247. 

l-jt>-])imethylaminoph9nyl-2:4-dimethyl- 
3  hydroxy-methyl-5  pyrazolone 
(Farbwerkevorm.  Meister,  Lucius, 
&  Bruning  ,  A.,  i,  78. 

l.;j-Dimethylaniinophenyl-2-methyl-3- 
hydroxymethyl  4-ethy  1-5-pyrazolone 
(FaRBWERKE  VOR.M.  Meistkr,Luciu8, 
k  BkuniN(;.,  a.,  i,  341. 

l.;)-Dimethylaminophenyl  2-methyl-3- 
hydroxymethyl-6-pyrazolone     (Fakb- 
WERKE  vuRM.  Meister,  Lucius,  k. 
BrOninq),  a.,  i,  840. 
0-7-OiinethyiaminopropyIaniline,      and 
its  salts  (v.  Braun),  A.,  i,  820. 
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7-Dimethylamino-a-thymozypropaiiol, 

and  its  methiodide  (Fourneau),  A., 
i,  247. 
'y-Diinetliylainino-a-^:>-tolyloxypropanol,' 
and   its    benzoyl    derivative    (Four- 
neau), A.,  i,  247. 
Dimethylaminotrimethylcarbinol  hydro- 
chloride, salts  of  (Fourneau),  A.,  i, 
823. 
Dimethylammoniom    iridi-chloride  and 
bromide  (Gutbier  and  Riess),  A., 
1,  97. 
platinibromide  (Gutbier  and  Baur- 
iedel),  A.,  i,  12. 
Dimethylamylammoniuni,     t^ve-araino-, 
iodide  dihydriodide  and  other  deriva- 
tives (V.  Braun),  a.,  i,  821. 
(ii-e-benzoylaraino,  iodide  (v.  Braun), 
A.,  i,  821. 
Bimethylaniline,    absorption    spectram 
of  (Purvis),  T.,  1551. 
electrical  conductivity  of  solutions  in 

(Sachanoff),  a.,  ii,  1027. 
m-aniino-,    condensation   of  aromatic 
aldehydes  with  (Moore),  A.,  i,  280. 
p-nitroso-,    sulphate,     compound     of 
hydrogen  chloride  and  (v.  Korczyn- 
SKi)  A.,  i,  551. 
dithio-  (Fichter  and  Tamm),  A.,i,  836. 
l^-Dimethylamlinesalplioiianilide  (Figh- 
ter and  Tamm),  A.,  i,  836. 
Dimethyl-^-anisidine,  oxidation  of,  and 
its    chloride,   bromide,   jserbromide 
and        picrate       ("Wielaxd       and 
Wecker),  a.,  i,  244. 
2:6-dimtTo-  (Meldola),  P.,  232. 
Dimethylanthranilic  acid,    di-co-cyano- 
(Badische  Anilin-,  &  Soda-Fabrik), 
A.,  i,  319. 
l:S-Dimetliiylanthraqainone,     4-amino-, 
2:4-rfiamino-,    4-iodo-,    4-nitro-,    and 
2 : 4-dinitro-  ( ScHOLL  and  PoTSCHlWAU- 
scheg),  a.,  i,  272. 
Dimethylbenzocj/cZoIieptadienoiie 

(Thiele  and  Weitz),  A.,  i,  854. 
Dimethylbenzoc?/c/oheptanol       (Thiele 

and  Weitz),  A.,  i,  855. 
4:6-Diniethyl-l:2:3:7:9-benzpentazole 

(BOlow),  a.,  i,  81. 
2:6-Dimethyl-l:3:7:9  benztetrazole,      4- 
hydroxy-  and  its   salts   (BiJLOw  and 
Haas),  A.,  i,  203. 
4:6-Diiiiethyl-l:3:7:9-benztetrazole 

(BuLOW  and  Haas),  A.,  i,  80. 
Dime  thy  l<£tbromomaleide    (Diels     and 

Reinbeck),  a.,  i,  360. 
Oimetliyl-browii,  a  new  indicator  (Pozzi- 

Escot),  a.,  ii,  153. 
Dimethyl-^r<-butylethylene  glycol  (Pri- 

LESCHAlf.EFF),  A.,  i,   86. 

7«-Dimethyl-7-w(obutylliexan-/3-ol(FREY- 
LON),  A.,  i,  359. 


/8e-DimethyI-7-isobutyl-A0-hexene 

(Freylon),  a.,  i,  359. 
ajS-Dimethylbtttyric     acid,    o-hydroxy-, 

l-phenyl-2:3-dimethyl-5-pyrazolone 

ester  (Riedel),  A.,  i,  434. 
l:3-Diiiiethylcaffolide(BiLTzandKREB8), 

A.,  i,  521  ;  and  its  silver  salt  (BiLTZ), 

A.,  i,  522. 
l:7-Bimethylca£folide.    See  a^oCaffeine. 
2 : 5- Dimethyl- ( 0 -^ichlorometliylpyrro- 

lenine,    and    its   picrate    (Plancher 

and  PoNTi),  A.,  i,  133. 
Dimethylcinchonine,  constitution  of,  and 

its  phenylhydrazone  and  tetrdhTomo- 

and      its     salts     (Comanducci     and 

D'Onghia),  a.,  i,  276. 
Dimethylcinchotenine      and      c^zbromo- 

(Comaxducci  and  D'Onghia),  A., i,276. 
l:l-Dimethylcitronellol      (Austerweil 

and  Cochin),  A.,  i,  572. 
4:7-Dimethylcoumarin,  6-amino-  (Clay- 
ton), T.,  1352. 

6-nitro-,  and  3:6-dmitro-  (Clayton), 
T.,  1398. 
5:6-Dimethylcoumariii,  8-nitro-   (Clay- 
ton), T.,  1405. 
6:7-Dimethylcoamarin,     5-amino-,    and 
5:8-c?zamino-  (Clayton),  T.,  1353. 

5-  and  8-nitro-,  5:8-dmitTo,  and  3:5:8- 
trinitvo-  (Clayton),  T.,  1398. 
2:6-Dimethyl-5:10-dihydroacridine(BoR- 

scHE,  Schmidt,  Tiedtke  and  Rott- 

sieper),  a.,  i,  882. 
Dimethyldehydroindigotin  (Kalb),  A., 

i,  340. 
2:2'-Dimethyl-l:l'-dianthraqainoyl,    di- 

nitro-,    and    cZi-amino-    (Scroll    and 

Seer),  A.,  i,  271. 
5:5'-Dimethyl-  :l:2'-dicoumarone,     2-hy- 
droxy-,  acetate  (Fries  and  Pfaffen- 
dorff),  a.,  i,  186. 

2:l'-rfihydroxy-.       See  5:5'-Dimethyl- 
leuco-oxindirubin. 
Dimethyldiethyldicarbinol.      See    78- 

Dimetliylhexane-75-diol. 
j3/3-Dimethyl-SS-diethylhexan-7-ol,    and 

its     phenylurethane     (Haller     and 

Bauer),  A.,  i,  220. 
/SjS-Dimethyl  -  55  -  diethylhexan-7  -  one 

(Haller  and  Bat:er),  A.,  i,  220. 
3:4-Dimethyl-2:5-diethylpyrrole  and  its 

acetate  and  potassium  salt  (Piloty), 

A.,  i,  277. 
iV-iS-Dimethyldiphenylamine-o-sulph- 

onium    iodide    niercuri-iodide    (Bar- 

nett  and  Smiles),  T.  ,  985. 
3:3'-Dimethyldiphenyleneiodoniam  hy- 
droxide   and    its    salts    (Mascarelli 

and  Cera.soli),  A.,  i,  725. 
2:6  Dimethyl-6ethyl-l:3:7:9  benztetra- 
zole, 4-hvdroxy-  (BOlow  and  Haas), 

A.,  i,  203. 
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Dimethylethylcarbiiiol,  amino-,  car- 
bamide derivatives  of  (Foukneaxj), 
A.,  i,  824. 

1  :l-Diinethyl-3-etliyki/c/ohexaiie,  3-bro- 
mo-  (Crossley  and  Gilling),  T., 
2222. 

;83-Dimetliyl-5-ethylhexan-7-ol,  and  its 
phenvlurethane  (Haller  and  Bauer), 
A.,  i^  220. 

l:l-Dimethyl-3-ethylcyc?ohexan-3-ol 
(Crossley  and  Gilling),  T.,  2222. 

33  Dimetliyl-5-etliylhexan-7-one  (Hal- 
ler and  Bauer),  A.,  i,  220. 

Dimethylethylci/c/ohexanone  oxime 

(Crossley  and  Gilling),  T.,  534. 

l:l-Dimethyl-3-ethylcj/cZohexene(CEOss- 
ley  and  Gilling),  T.,  2222. 

1:3-Dimethyl  -  6  -  ethylidene- A^-cj/c/ohex- 
ene  (Auwers  and  Peters),  A.,  i, 
826. 

Dimethylflnoran  dihydrobromide  (GoM- 
BERG  and  Cone),  A.,  i,  872. 

3:6-Dimethylflaoraii,  methyl  and  ethyl 
esters  and  bromo-  and  nitro-deriva- 
tives  (Ferrario  and  Neumann),  A., 
i,  59. 

1 :4>0imetliylfuran,  stereochemistry  of 
(Campo  y  C'ERD.iN),  A.,  i,  868. 

l:l-Oimethylgeraiuol  (Austerweil  and 
Cochin),  A.,  i,  687. 

a7-Dimethyglatacome  aeids  (Feist  and 
Reuter),  a.,  i,  9. 

aa-Dimethylglutaric  acid,  )3-imino-o'- 
cyano-,  ethyl  ester,  a-  and  $-  forms  of, 
and  ethyl  hydrogen  ester  (Campbell 
and  Thorpe),  T.,  1309;  P.,  176. 

l:4-DimethyIglyoxaline,  and  2  (or  5)- 
bromo-,  and  2:5-rfi'bromo-,  and  their 
salts  (PYM.A.N),  T.,  1821,  1828,  1831  ; 
P.,  212. 

l:6-Dimethylglyoxaliiie,  and  2  (or  4)- 
bromo-.  and  their  salts  (Ptman),  T., 
1823,  1829  ;  P.,  212. 

7^-Dimethyl-A^^-heptadieiie,  and  its  di- 
hvdrobromide  (Abel.mann),  A.,  i, 
455. 

7C-DiinethyI-AP-hepten-5-ol,  and  its  acet- 
ate and  chloride  (Abelmann),  A.,  i, 
455. 

0/B-DimethyI-A<-hepten-7-one  (Haller 
and  Bauer),  A.,  i,  220. 

7(-Diiaethyl-A^'-hexadiene,  and  its  di- 
hydrobromide (Abel.mann),  A.,  i,  455. 

l:3-Dimethyl-A'''-,V'/ohexadiene,  di- 

hvdrochlorideof(Au\vER.s and  Peters), 
A.,  i,  827. 

A8-DimethyIhexui-78-diol  {dimethyl- 
diethyldicarbinol),  and  its  diethyl  ether 
and  f/tchloride  (Frumina),  A.,  i,  150. 

6/3-IHmethylhexan-7<-dione,  and  its  sod- 
ium and  copper  salts  (Couturier),  A., 
i,  362. 


j83-Dimethylhexan-7-ol,  and  its  phenyl- 

urethane  (Haller  and   Bauer),  A., 

i,  220. 
)33-Dimethylh«zan-7-oiie,  and  its  oxime 

(Hallek  and  Bauer),  A.,  i,  220. 
l:l-Dimethylcyc7ohexan-6-one,    and    its 

semicarbazone        (Meerwein        and 

Unkel),  A.,  i,  857. 
l:3-Dimeliyl-A*-cycZohexeiie,         hydro- 
chloride of  (Auwers  and  Peters),  A. , 

i,  827. 
l:3-Dimethyl-A*-cyc/oliexene-5-acetic 

acid  (Auwers  and  Peters),  A.,  i,  842. 
l:3-Dimethyl-A^-n/c/ohexene-6-tri- 

methylcarbinol  (Auwers  and  Peters), 

A.,  i,  842. 
7e-Diinetliyl-A^-hexen-5-ol  and  its  acet- 
ate and  chloride  (Abelmann),  A.,    i, 

455. 
l:3-Diniethyl-A^-eycZohexeii-5-ol-5-acetic 

acid,  ethyl  ester  (Auwers  and  Peters), 

A.,  i,  841. 
Icl-Dimethyl-A^-ej/c/ohexen-S-one,        5- 

chloro-,   interaction    of  ethyl    cyano- 

acetate  and  (Crossley  and  Gilling), 

T.,  518  ;  P.,  53. 
l:3-Dimethyl-A^-r2/c/ohexenylidene-5- 

acetic  acid,  ethyl  ester  (Auwers  and 

Peters),  A.,  i,  841. 
l:l-Dimethyl-A'-a/c^ohexenylidene-5-cy- 

anoacetic  acid,  ahydroxy-,  ethyl  ester 

and  silver  salt  of  (Crossley  and  Gil- 
ling), T.,  527. 
l:4'-Dimetliyl-3-<*//c/o-liexylidene<"t/c/o- 

hexan-4-one,  and  its  oxime  (Luff  and 

Perkin),  T.,  2155. 
l:3-Dimethylhydantoin-5-carbox7lic 

acid,  5-hydroiy-,  lactamide(BiLTZand 

Krei;s),  a.,  i,  522. 
l:3-Dimetliylhydantoin-5-carbareide,  5- 

hydroxy-(BiLTzandKREBs),  A.,i,521. 
l:3-bimethylhydantoylamide,     and     its 

sthyl    ether    and    diacetyl   derivative 

(BiLTZ  and  Krebs),  A.,  i,  521. 
ItS-Dimethylhydantoylcarbamide,        5- 

hydroxy-,     (Biltz  and  Krebs),  A.,  i, 

521. 
2:2-Dimeth7l-l-hydrindone,      and      its 

semicarbazone  (Haller  and  Bauer), 

A.,  i,  490. 
Dimethylhydropyrrindole  '^Piloty),  A., 

i,  277. 
2:5  Dimethyl-8  hydroxy  lJ!:3:4-t«tr*- 

hydroacridine,      and      its      sulphate 

(MiiKs.HK,    Scii.MiDT,    TiEDTKE,    and 

Rottsieper),  a.,  i,  882. 
8:3-Dimethylindolenyl  2-meth7l  ketonft, 

and  its  senticarbazone  (Planchkr  and 

Giumrlli),  a.,  i,  63. 
Dimethylketen/S-naphthaqoiAoline 

(STAUDiNiiEK,   Klevei:,  and  Kobeh  , 

A.,  i,  587. 
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Dimetliylketentsoquinoline(STAX'DiNGER, 

Klever,  and  Kober),  A.,  i,  587. 
5:5'-Dimethyl-leaco-oxindirabm      (2:1'- 

dihydroocy-5:5'-di>nethyl-l:2'-dicou- 

marone)  (Fries  and  Pfaffendorff), 

A.,  i,  186. 
Dimethyl-jo-metlioxypyroxonium       per- 

chlorate  (v.  Baeyek),  A.,  i,  763. 
l:3-Dimetliyl-5-niethylene-A^-c!/c^o- 

hezene  (Auwers  and  Peters),  A.,  i, 

826. 
3:3-Dimetliyl-2-methylene-o-naphthin- 

doline,   and  its  picrate,   stanni-    and 

mercuri-chlorides  (Zangerle),   A.,  i, 

430. 
Sd-Dimethyl-AV'-nonadiene   (Bjelouss), 

A.,  i,  706. 
Se-Dimethyl-Ay-nonen-e-ol,      and       its 

acetate  and  chloride  (Bjelouss),  A.,  i, 

706. 
fie  ■  Dimethyl  -  A7<-  octadiene   (  Bjelouss), 

A.,  i,  706. 
77j-Dimethyl-A^5-octadiene,      and       its 

dihydrobromide   (Abelmann),   A.,    i, 

455. 
yrj-Dimethyl-A^-octen-S-ol,      and       its 

acetate  and  chloride  (Abelmann),  A., 

i,  455. 
57j-Dimethyl-A7-octen-e-ol,       and       its 

acetate  and  chloride  (Bjelouss),  A.,  i, 

706. 
2:5-Dimethyloxazole  (Gabriel),   A.,  i, 

432. 
5:5'-Dimethyloxindirubin     (l:2'-6w    (5- 

inethylcoumaran-tTidigo)    (Fries    and 

Pfaffendorff),  A.,  i,  186. 
jSy-Dimethylparaconic    acid,     and     its 

ethyl  ester  (Fighter  and  Gisiger), 

A.,  i,  88. 
Dimethylpentamethylenediamine, 

benzoyl  derivative,  and  its  picrate  (v. 

Braun),  a.,  i,  820. 
as-Dimethylpentamethylenediamiue, 

and  its  aurichloride  (v.  Braun),  A. ,  i, 

820. 
jSS-Dimethylpentane,  )3-chloro-, 

(SOH REINER),  A.,  i,  661. 

/38-Diniethylpentan-)37-diol,  and  its 
acetyl  derivative  and  phenylurethane 
(Blaise  and  Herman),  A.,  i,  f34. 

)33-Diinethylpentaii-'y-oiie  oxime  (Hal- 
LER  and  Bauer),  A.,  i,  219. 

9:10-Dimethylphenanthridine,  and  its 
picrate  (Horsche,  Schmidt,  Tiedtke 
and  Rottsiepkr),  A.,  i,  882. 

Dime  thy  Iphthalide,  6-amino-,  5-cyano-, 
and  5-hydroxy-,  and  their  derivatives 
(Bargellini  and  FoRLt-FoBXi),  A., 
i,  745. 

Dimethylphthalidecarboxylic  acid, 
synthesis  of  (Bargellini  ;   Bargel- 
lini and  FoRLi-FoRTi),  A.,  i,  744. 


l:3-Dimethyl-5-isopropyIidene-A^-cyc^o- 
hezene  (Auwers  and  Peters),  A.,  i, 
826. 

4:4'-Dimethylpyranthreiie  (Scholl  and 
Potschiwauscheg),  a.,  i,  272. 

4:4'-Dimethylpyranthrone,  preparation 
of  (Scholl,  Liese,  Michelson,  and 
Grunewald),  a.,  i,  264  ;  (fecHOLL 
and  Potschiwauscheg),  A.,  i,  272. 

l:3-DimethylpyrazoIe,  5-chloro-,  deriva- 
tives of  (Michaelis  and  Lachwitz), 
A.,  i,  641. 

2:4-  and  2:6-Dimetbylpyridiiie,  absorp- 
tion spectra  of  the  vapours  of  (Purvis), 
T.,  702  ;  P.,  45. 

4:6-Dimethyl-2-pyrimidone(ac«^2/feceto7M- 
carbamidc),  constitution  -and  deriva- 
tives of  (Stark  and  Bogemann),  A., 
i,  437. 

Dimethylpjrrone,  preparation  of  (Skraup 
and  Priglinger),  A.,  i,  578. 
salts  of  (GoMBERG  and  Cone),  A.,  i, 

871. 
action    of    methyl    sulphate    on    (v. 

Baeyer),  a.,  i,  763. 
compounds     of,     and    the     halogen 
hydrides  (McIntosh),  A.,  i,  331. 

2:4-Dimethylpyrrole,  azo-dye  from 
(Marchlewski  and Robel),  A.,  i,  206. 

2:5-DimethylpyrroIe,  action  of  chloroform 
on  (Plancher  and  Ponti),  A.,  i,  132. 

2:6-Dimethylpyrrole-3-aldehyde,  and  its 
^-nitrophenylhydrazone,  and  its  corre- 
sponding napthacinchoninic  acid 
(Plancher  and  Ponti),  A.,  i,  132. 

l:3-Dimethylpyrrolidine,  and  its  deriva- 
tives (LoFFLER  and  Lukowsky),  a., 
i,  632. 

2:3-Dimethyl-4-qainazolone,  6-  and  7- 
acetylaraino-,  and  7-amino-,  and 
derivatives  (Bogert,  Amend,  and 
Chambers),  A.,  i,  895. 

4:5-Dimethylsalicylaldehyde,  and  3- 
nitro-,  and  3:6-c?mitro-  (Clayton), 
T.,  1404. 

6:6-Dimethyl8alicylaldehyde,  and  3- 
nitro-  (Clayton),  T.,  1404. 

4:5-Dimethylsalicylic  acid,  3:6-(finitro- 
(Clayton),  T.,  1402. 

5:6-DimethylsalicyIic  acid  (Clayton), 
T.,  1405. 

Dimethylstannic  oxalate  and  sulphide 
(Ffeiffkr,  Lehnhardt,  Luften- 
STEINER,  Pkade,  Schnurmann  and 
Tiu'skier),  a.,  i,  724. 

a:3-Dimethylstyrene,  5-bromo-6-hydr- 
oxy-  (Fries  and  Moskopp),  A.,  i,  334. 

a-4-Dimethylstyrene,  w-5rfmitro-2- 

hydroxy-,  and  its  sodium  salt  (Clay- 
ton), T.,  1407. 

.s-Di-7-methylsuIphonepropylcarbamide 
(Schneider),  A.,  i,  660. 
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Di-y-methyUulphonepropylthiocarb- 

amide  (Schneider ',  A.,  i.  660. 

D  i  •  7  -  methylsulphonepr  opy  Ithiocarb- 

amide  (Sckxeider),  A.,  i,  660. 
Bimethylsulpliozylic       acid.       imino-, 

sodium  salt  (Chemische  Fabeik  von 

Hetdex),  a.,  i,  229. 
Dimethylsulphurous       acid,        imino-, 

sodium  salt  (Chemische  Fabrix  vox 

Heyden),  a.,  i,  229. 
Dimethyltetrahydroacetophenone 

(Leser\  a.,  i,  48. 
rf-2:5-Diinetliyl-l:2:3:4-tetraliydroacrid- 

ine,  aiid  its  salts  (Borsche,  Schmidt, 

TiEDTKE,  and  Rott.sieper),  A.,  i,  882. 
1:4  Dimethyltetrahydrofuran,  stereo- 

chemistrv     of    (Campo   y    Cerpax), 

A.,  i,  868. 
rf-6:9  DimetliyI-5:6:6:7:8-tetrahydro- 

phenantbridine,    and  its   salts   (Bor- 
sche, Schmidt,  TiedtkE;  and  Rott- 

siEPER),  A.,  i,  882. 
2:4- Dimethyl- A--tetrahydro-6-pyridone- 

3-carbozylamide,    4  amino-,    ami    its 

silver  and    barium  salts    (Chick  and 

WiLsMORE),  T.,  1993  ;  P.,  217. 
Dimethylthiocarbaxnic    acid,    esters  of 

(Billeter),  A.,   i,  545 ;    (Del^pink 

and  Schvixg),  A.,  i,  721. 
Di-7-inethylthiopropylthiocarbaiDide 

(ScHXEiDP.R').  A.,  i,  660. 
Dimethyl/J-toluidine,    2:5-(/iamino-,    2- 

acetyl-2:5-rf2amino-,  2:5-<fiaoetyl- 

amino-,  2:5-  and   2:6-rfinitro-,  and  5- 

nitro-2-acetyl  amino-     (Morgax     and 

Clayton),  T.,  2650  ;  P.,  323. 
Dimethyltolaqainolphthalein     and     its 

derivatives  (Kehrmanx  and  Silzer), 

A.,   i,  408. 
7:9DiinethyIaric   acid,   degradation    of 

(Biltz  ai:d  Krebs),  A.,  i,  521. 
Dimethylviolurates,   pantachromism    of 

(Hantz.sch    and    Robi.son),     A.,     i, 

196. 
Dimorphism  and  mixed  crystals  occnrring 

in  liquid -crystalline  substances  (Leh- 

maxn),  a.,  ii,  772. 
/33-Dinaphthaflaorene   (Schmidlin   and 

HuBKR),  A.,  i,  S33. 
aa-and)3d-DinaphthRflaoreiione(ScHMiD- 

Mxand  Hirer),  A.,i,  833. 
Dii^onaphthaflaorenyl      (Thiri.e      and 

Wanscheidt),  a.,  i,  832. 
;x-n-Dinaphthalene.     See  Perylene. 
a/3a'/3'-Dinaphthaiithraeene,  preparation 
of  (Homer),  T.,  1141  ;  P,  12. 

absorption  spectra  of,  and  of  its  hydro- 
denvative  and   isomerides   (HoMKR 
and  Purvis),  T.,  1155  ;  P.,  25. 
Dinaphthapyrylphotphinons    aeid,    and 

its  80<iium  and  liarium   salts  (Fosse), 

A..  ;    '?o-.    -o,^ 


Dinaphthaquinozanthhydryl  salts  (GoM- 

BERG  and  Cone),  A.,  i,  870. 
Dinaphthazanthhydryl     bromide     per- 

bromide,  and  chloride  and  its  double 

salts   (GktMBEBG   and  Cone),    A.,    i, 

870. 
Di-3-naphtholpiperazine    (Stevigxon), 

A.,  i,  781. 
Di-a-  and  -d-naphthylacetic  acid,    and 

sodium  salt  of  the  latter  (Schmidlin 

and  HuBER),  A.,  i,  833. 
Di-0-naphthyIcarbinol,    and    its    com- 
pound with  hexane  (Schmidlin  and 

HuBER),  A.,  i,  833. 
Di-0-iiaphthylchloromethane    (Schmid- 
lin and  Huber),  A.,  i,  833. 
Dinaphthylene     /''^'sulphoxide      (Hil- 

DiTCH),  T.,  2591. 
Dinaphthylene-oa-ajS-  and  6i3-ketone-/33- 

ozide  (Schmidlin  and  Hcber),  A., 

i,  832. 
s-Dinaphthylmethyl  ether  (Zrltxek  and 

Tarasoff),  a.,  i,  316. 
Di-a-  and  /S-naphthylsnlphonylhydroxy- 

lamine    Fichter  and  Tamm),  A.,  i, 

835. 
Dinitroeomponndi,  Janovsky's  reaction 

for  (Reitzensteis  and  Stamm),  A., 

ii,  358. 
Dinitrosacyls.  See        Glyoximeper- 

oxides. 
Diolefines,    preparation   of    (Bjklouss), 

A.,  i,  706. 
Diozalosaccinonitrile,      hydrates     and 

diethyl    ester   with     potassium     and 

cop[>er  salts    (Wislicenus    and    El- 
vert),  A.,  i,  159. 
Diozindoles,    preparation   of  (Ealle  & 

Co.),  A,  i,  337. 
Di-;7-ozybenzoyl-;^ozybeIIzoie  acid 

(Fischer    and     Freliiexberg),    A., 

i,  266. 
Di-ozythiocarbonic  acid,  methyl,  n-pro- 

pyl,       Kwbutyl,      amyl     and     benzyl 

esters  (Raog),  A.,  i,  154. 
p-DipentamethyIeneindolylmethan« 

(BoRscHK     and      KiExiTz),     A.,     i, 

782. 
Dipeptides,  of  lauric  and  n-nonoic  acids, 

synthesis   of  (HopwooD   and    Weiz- 

mann),  p.,  69. 
Diphenacylamine    hydriodide    (Tutin), 
T.,  2521  ;  P.,  244. 

/jp'-rfilivdroxy-,  and  its  salts  (Tutin), 
T.,  2522  ;  P.,  244. 

mm';>p'-<rfm!iydroxy-, salts  of(TuTlN), 
T.,  2523;  P.,  244. 
Oi-9-phenanthr7lamin«    vSchmidt    and 

LlMPP),  A.,   i,  313. 
Di-9(  10) -phenanthr y lamine,  3 : 3  di- 

bromo-  (Schmidt    \w\    I.rjirp),    A., 

i,  313. 
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Di-/?-phenetidylpropylene,  /3-bromo- 

(BiTsiGNiEs),  A.,  i,  668. 
l:4-Diphenoxy-anthraqiiinone    and     its 
rfi'nitro-derivative         (Walsh        and 
Weizmann),  T.,  688. 
a/c-Diphenozydecane     (v.    Braun    and 

Trumpler),  a.,  i,  26. 
Diphenozydipropanol  oxide  (Foubneau), 

A.,  i,  246. 
O;u-Diphenoxydodecane  (v.   Braux   and 

TRtJMPLER),  A.,  i,  26. 
Diphenoxyethyl  ether  (AVohl  and  Ber- 

tiiold),  a.,  i,  620. 
Diphenozjrpropanolamine,    and    hydro- 
chloride (FouRNEAu),  A.,  i,  247. 
Diphenyl,  2-benzoylamino-  (v.  Braun), 

A.,  i,  189. 
D  ipheny  lacenaphthenone,    9 : 9-rftchloro  - 

(ZsuFFA),  A.,  i,  862. 
Oiphenylacetamidophosphoryl,    chloro  - , 
dimethyl       ester       and      dt'chloride 
(Steinkopf,    Bohbmann,    Gronupp, 
KiRCHHOFF,  JuRGENS,  and  Benedek), 
A.,  i,  308. 
Diphenylacetic  acid,   4:4'-c?iamino-,   de- 
rivatives   of   (Heller    and  Asch- 
KENASi),  A.,  i,  739. 
di-p-hromo-    (Biltz,    Edlefsen   and 
Seydel),  a.,  i, 570. 
Diphenylacetic      anhydride,      o-chloro- 

(SxoLLit),  A.,  i,  738. 
4:5-Diphenylacetylenedirireine,l-chloro-, 
l-chloro-3-sodium-,  and   1:3:7 id-tetra- 
chloro-  (Biltz  and  Behrens),  A.,  i, 
590. 
6:10-Diphenylacridol  chloride,  and    its 
hydrochloride  (Gomberg  and  Cone), 
A.,  i,  59. 
Diphenylallylcarbinol,      synthesis      of 

(Tarasoff),  a.,  i,  109. 
Diphenylamine,     molecular    weight    of 
(Przyluska),  a.,  i,  106. 
formation   of  completely    substituted 
derivatives  of  (Leuchs  and  Theo- 
DORESCU),  A.,  i,  395. 
o-sulphoxides,       intramolecular      re- 
arrangement    of     (Barnett    and 
Smiles),  T.,  186  ;  P.,  10  ;    (Brady 
and  Smiles),  T.,  1559  ;  P.,  199. 
o-snlphoxide,  tri-&nd  tetrachloTO-,  and 
hydrochloride  of  the  former  (Brady 
and  Smiles),   T.,    1554,  1560;  P., 
199. 
sulphoxide,  chlorofitnitro-  (Page  and 

Smiles),  T.,  1116. 
_p«rchlorate  (Hofmann,  Metzleb,  and 
Hobold),  a.,  i,  371. 
Diphenylamine,  tetranitro-  (Tingle  and 

Burke),  A.,  i,  22. 
Diphenylamine  potassium  methozide  and 
tsobutylozide,     2:4-rfinitro-     (Buscn 
and  Kogel),  A.,  i,  473. 


Diphenylaminetetracarbozylic         aeid, 

hexa-hydroxy-,    ethyl    ester    and   its 

acetyl      derivative      (Leuchs      and 

Theodorescu),  a.,  i,  395. 
Diphenylo^z'aminodiphenylmethane,  di-p- 

amino  and  its  hydrochloride  (Straus 

and  BoRMANx),  A.,  ii,  282. 
Diphenyl-a^-rZmminohezane,  and  its  de- 
rivatives (v.  Braun),  A.,  i,  821. 
l:4-Diphenyl-3:5-e?i«?oanilo-4:5-dihydro- 

1:2:4- triazole  (nitron),  use  of,   in  the 

analysis  of  nitrates  (Vasilieff),  A., 

ii,   1109. 
Diphenyl-ji7-anisidine      (Wieland    and 

Wecker),  a.,  i,  243, 
s-Diphenylazomethane.     See  w-Azotolu- 

ene. 
Diphenylbenzc^ycZfheptadienone 

(Thiele  and  Weitz),  A.,  i,  154. 
DiphenylbenzocycZoheptanol       (Thiele 

and  Weitz),  A.,  i,  855. 
Diphenylbenzon/c/oheptanone     (Thiele 

and  Weitz),  A.,  i,  854. 
2:3-Diphenylbenzopyranol  chloride   hy- 
drochloride   (Gomberg    and    Gone), 

A.,  i,  58. 
2:4-Diphenylbenzopyranol  chloride 

hydrochloride,  7-hydroxy-  (Gomberg, 

Cone,       and      Winter),       A.,      i, 

69. 
1 : 3  -Diphenyl -4-benzylidene  -  5  -pyr  azol- 

one-2'-carbozylic     acid     (Michaelis 

and  Leo),  A.,  i,  515. 
Diphenylbenzylphosphine  ozide  (Arbu- 

SOFF),  A.,  i,  803. 
Diphenylbisdiphenylene-ethane 

(ScHLENK,         Herzenstein,        and 

Weickel),  a.,  i,  469. 
o)3-Diphenylbutane,        l-aB-dihydroxy- 

(McKenzie  and  Wren),  T.,  479. 
a7-Diphenylbutane  (Stobbe  and  Posn- 

jak),  a.,  i,  236. 
iSy-Diphenylbutane,  i37-^?'bromo- 

(SroBBE  and  Posnjak),  A.,  i,  236. 
2:4-Diphenylcj/c/obatane-l:8-di-a- 

methylacrylic   acid,  and   its  methyl 

ester    and    /e/r«bromide    (Macleod),  | 

A.,  i,  846. 
oo-Diphenylbutane-a75-triol        (Taba- 

soff),  a.,  i,  109. 
a5-DiphenyI-A^-butinene-o5-diol  and  its 

derivatives  (Dupont),  A.,  i,  379. 
Diphenylisobutylphosphine  oxide  (  Arbu 

soff),  a.,  i,  803. 
l:5-Diphenyl-8-<er<.-bntylpyrazoline 

(AuwEKsand  Voss),  A.,  i,  71. 
j8/8'-Diphenyluwbutyric     acid,    a-oo-tri 

cyano-,    ethyl  ester  (Mitchell    and 

Thorpe),  T.,  2280. 

)8)3'-Diphenylwobutyronitrile,         oo-di- 

cyano-  (Mitchrll  and  Thorpe),  T., 

2280. 
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Diphenylcampholide        and        rfinitro- 

(Shibata),  T.,  1240. 
l:9-Diplieiiylcarl)amidoflaorene 

;ScHMiDT  and  Stutzel),  A.,  i,  SI. 
Diphenylcarbinol.  See  Benzhydrol. 
Diphenylchloroacetamide  (Clarke),  T., 

429. 
3;6-Diplieiiyl-2:6-dietliyl-2:5-dihydro- 

pyrazine      and      its      hydrochloride 

(Hildesheimer),  a.,  i,  891. 
jS/S-Diphenyl-aa-diethylpropiolactoiie, 

)8-hydroxy-  (Freund  and  Fleischer), 

A.,  i,  491. 
2:8-Diphenyl-2:4  diliydro-l:S-beii«- 

oxazine,      4-eyano-       (Rohde       and 

Schartel),  a.,  i,  776. 
3:6-Diphenyldihydropyrazoquiiiazol- 

one     (MiCHAELLS    and    Leo),    A.,    i, 

515. 
Diphenyldlhydroretene,  rfjhydroxy- 

(Heidischka  and  Scheller),  A,,  i, 

398. 
75-DiphenyI-j83-dimethylbutan-7-ol 

(LvcAS),  A.,  i,  378. 
77-Diphenyl-/3^-dimetliylpropan-7-ol 

(Lit AS),  A.,  i,  .378. 
1 : 5-Dipheny  1-  8 :4-dimethy  Ipyr  azoline 

{ArwERs  and  Voss).  A.,  i,  70. 
Diphenyldiphenylenecarbinol    and    its 

pcrchlorate  and  ethyl  ether  (Schlenk 

and  Herzessteix),  A.,  i,  238. 
Diphenyldiphenylenemetliyl       chloride 

(Schlenk  and  Herzensteix).  A.,  i, 

238. 
Diphenylene  7)-c?isulphide,  monoxide  of 
(HiLDiTCH),  T.,  2586. 

;>-rf/siilphoxide  (Hilditch),  T.,  2585. 
Diphenyleneglycollic  acid,  condensation 

of,   with  phenols  and   phenol   ethers 

(BisTRZYCKi  and  v.  "Weber),   A.,  i, 

742. 
Diphenylenemethyleiie-/>-aiiiiiiopheiiol 

(Reddelien),  a.,  i,  747. 
Diphenylene-iV'-methylsaltam        (Ull- 

.MANN  and  Gross),  A.,  i,  887. 
Biphenylene- sal  tarn     (Ullmann     and 

(Jko.ss),  a.,  i,  886. 
Diphenylethoxyethylcarbinol         (Rey- 
nolds), A.,  i,  858. 
aj8  Diphenylethylamine,     j3-    and     iso- 

hydroxy-,     methiodides    (Rabe    and 

Hallensleben),  a.,  i,  317. 
Diphenylethylene    oxides    (Rabe    and 

Hai.lenslkben),  a.,  i,  317. 
."T-Diphenylethyl    ether    (Zeltnkr    and 

TAliAsnFF>,   A.,   i,  316. 

Diphenylethyl  cyc/ohexyl  ketone  (Koh- 
LER  mid  HiKNLEY),  A.,  i,  392. 

2:t-DiphenyMethylindole  (Richards), 
T.,  978. 

a/3  Diphenylglntaric  acid  and  its  ethyl 
ester  (BOR.SCHE),  A.,  i,  3.1. 


Diphenylglycine-o-earboxylie  acid 

(Badische  Anilin-  k  Soda-Fabrik), 

A.,  i,  319. 
7«-Diphenyl-A^*-heptadiene  (Rey 

NOLDs),  A.,  i,  858. 
oC-Diphenyl-A«-hexadiene,      and      its 

tefrabromide  (Rupe  and  BiJRGiN),  A., 

i,  161. 
l:2-Diphenylq/c^hexaii-S:5-dioiie 

(Borsches,  A.,  i,  -36. 
aS-Diphenyl-Aa-hexene,  and  its  hydro- 
bromide  (Rupe  and  Bcrgin),  A.,  i, 

161. 
/3€-Diphenyl-A7-hexinene-)3«-diol  and  its 

dtbromides  (Dcpont),  A.,  i,  379. 
Diphenylhistidine,  2:4-rfinitro-  (Abder- 

halden  and  Blumberg),  A.,  i,  371. 
5:6  Diphenylhydantoin,        1 :3-rfichloro- 

(Bn.TZ  and  Behren.-;),  A.,  i,  589. 
l:8-Diphenyl-5-o-hydroxyphenylpyrazol- 

ine,  and   its  monobenzoyl  derivative 

(AuwERS  and  Vo.ss),  A.,  i,  71. 
Diphenylhydroxycampholic     acid,     its 

barium   salt   and   lactone    (Shibata), 

T.,  1241. 
Diphenylhydroxyi^ocampholic  acid  and 

its  methyl  ester  (^Shibata),  T.,  1245. 
Diphenyliodoninm     joeT-chlorate     (HoF- 

MANN.  Roth,  Hobold,  and  Metzlkr), 

A.,  i,  819. 
Diphenylmethane,  constitution  of  deriva- 
tives of  (Duval),  A.,  i,  685. 

and  benzophenone,  cryoscopic  be- 
haviour of  (Ma-scarelli  and 
Musatty),  a.,  ii,  390. 

o-sulphoxide,  intramoleuular  rearrange- 
ments of  (Hilditch  and  Smilks), 
P.,  174. 

2:2'-rfiamino-4:4'-rf!:acetylamino-,   and 
2:2'-<fmitro-4:4'-t/iacetylamino- 
(Duval),  a.,  i,  5S8. 

4:4'-rftchloro-2:2'-rfiaraino-,       Aii'-di- 

chloro-2:2'-rfmitro-,      4:4'-rfichloro- 

2:2'-di-iodo-  (Mascarelli,  ToscHi, 

and  Zambonini),  A.,  i,  831. 

Diphenylmethane-5:6-dicarboxylic  acid, 

2:2'-rfi'hydroxy-,      and      its     diacetyl 

derivative  and  copper  salt  (Ei*stein), 

A.,  i,  117. 
Oiphenylmethanediethyldihydraiine, 

and   its  sulphate  and    semicarbazide 

(v.  Braun),  A.,  i.  525. 
DiphenylmethylbenKK-.'/'/oheptanol 

(TiUELEand  Wkit/\  A.,  i.  854. 
Diphenyl-;;-methylbenzylcarbinol  (Cia- 

MKIAN  and  Sii.iiK.H),  A.,  i.  489. 
DiphenyImethylene-/'-aminophenol 

(REnnKi.iEs).  A.,  i.  118. 
Diphenylmethyleneaniline,    pre]>aration 

of  (Reddki.ik.n).  a.,  i,  118. 
Diphenylmethylenedimethyl-/<-phenyl- 

enediamine  (.Rkddelien),  A.,  i,  118. 
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Diphenylmethylene  wi-nitroaniline 

(Reddelien),  a.,  i,  118. 
Diphenylmet.hylene-m-  and  -ja-toluidine 

(Reddelien),  A.,  i,  118. 
Diphenylmetliylene-w-4-xylidine  (Red- 
delien), A.,  i,  118. 
5:6-Diphenyl-3methylglyoxalone,       di- 

bronio-  (BiLTzandBEHRENs),A.,i,590. 
5:5-  Diphenyl  -  3  -me  thylhydantoin, 

1-chloro-  (BiLTZ  and  Behretns),  A.,  i, 

589. 
Diphenylmethylmalonic  acid,  potassium 

ethyl  salt  (Reynolds),  A.,  i,  858. 
8 -Diphenylmethyl-1 -naphthoic  acid,  and 

(/ichloro-  (Zsuffa),  A.,  i,  861. 
Diphenylmethylphosphine  oxide  (Arbit- 

soff),  a.,  i,  803. 
2:3-Dipheiiyliiaphthalene-4-carhozyl- 

amide,l-cyano-  (Hinsberg),  A.,  i,  486. 
Diphenylnaphthalide(ZsuFFA),A.,i,862. 
a7-Diphenyl-7-l-naphthylallene-a-carb- 

oxylic  acid  and  its  ethyl  ester  (Lap- 
worth  and  Wechsler),  T.,  44. 
a7-Diphenyl  7- 1  -naphthylbutjrr olactone 

(Lapworth  and  Wechsler),  T.,  42. 
Diphenyl-a-naphthylmethane  (Zsuffa), 

A.,  i,  861. 
l:3-I)ipheiiyl-6-m-  and   -^-nitrophenyl- 

pyraxoline  (Auwers  and  Voss),  A.,  i, 

71. 
2:5-Diphenyloxazole,      4-chloro-      (Ga- 
briel), A.,  i,  190. 
o5-Diphenyl-Ay-peiitenoicacid,/8-aniino-, 

and    its   benzoyl   derivative   (Posner 

and  Rohde),  A.,  i,  848. 
)85-Diphenyl-A7-penteiioicacid,o-cyaiio-, 

ethyl  ester  (Macleod),  A.,  i,  847. 
o7-Diphenyl-)3-phenylglyoxylpropanedi- 

anil,    o7-f?ihydroxy-,    and    its    acetyl 

derivative  (Borsche  and  Titsingh), 

A.,  i,  65. 
Diphenylphosphinic  acid,  isopropyl  and 

Mcbiitylestersof  (ARBUSOFF),A.,i,803. 
Diphenylphosphinous    acid,  ethyl,   iso- 

propyl,  and  iwbutyl  esters  of  (Arbu- 

soff),  a.,  i,  803. 
Diphenylphthalide,     2:5-    and     ZA-di- 

hydroxy-,  and  derivatives  (v.  Baeyer, 

Aickelin,    Diehl,    Hallensleben, 

and  Hess),  A.,  i,  250. 
a6-Diphenylpropane,       l-afi-dihyAroxy- 

(McKenzie  and  Wren),  T.,  477. 
Dipheiiylt.sopropyIpho8phiiie  oxide 

(Arbusoff),  a.,  i,  803. 
1:6-  Diphenyl  -  3-?sopropy  Ipyrazoline 

(Auwers  and  Vos.s),  A.,  i,  71. 
2:6-Diphenylpyra2ine,   salts   of  (Tutin 
and  Caton),  T.,  2530  ;  P.,  245. 

oo'-dihydroxy-      (Tutin),    T.,    2518; 
P.,  245. 

oo'pp'-tetrahyAroxy-,  and  its  sulphates 
(TuTiN),  T.    2514  ;  P.,  245. 


2:6-DiphenyIpyrazine,  salts  of  (Tutin), 
T.,  2501;  (Tutin  and  Caton),  T., 
2531  ;  P.,  245. 

pp'-dihyAvoxy-,  and  its  salts  (TuTix), 
T.,  2523  ;  P.,  244. 
l:3-DiphenylpyrazoIe-2'-carboxyIic 

acid,  5-chloro-  (Michaelis  and  Leo), 

A.,  i,  515. 
l:3-Diphenyl-5-pyrazolone-2'-carboxylic 

acid,     and    its  derivatives     and     4- 

nitro-,    and  4-oximino-     (Michaelis 

and  Leo),  A.,  i,  515. 
2: 6-  Diphenyl-4-pyridone  -  3: 5  -  dicarboxyl- 

ic    acid,     tautomerism    of  the  ethyl 

ester  of  (Petrenko-Kritschenko  and 

Schottle),  a.,  i,  188. 
Diphenylpyrrolinophenazine        (Ruhe- 

mann),  T.,  1443;  P.,  196. 
Diphenylqninazolone    and    its     hydro- 
chloride (Mumm  and  Hesse),    A.,    i, 

771. 
Diphenyl  series,   studies  in  the  (Cain 

and  May),  T.,  720  ;  P.,  71. 
/3/3-Diphenyl-a-styryIacrylonitrile     and 

its      (fibromide      (Staudinger     and 

Buchwitz),  a.,  i,  46. 
(«)-o3-Diphenyliuccinic    acid,     methyl 

ester  of  (Komneno.s),  A.,  i,  672. 
Diphenyltellurium  <i?i-iodide  (Lederer), 

A.,  i,  732. 
2:6  Diphenylthiazole  (Gabriel),  A.,  i, 

190. 
Diphenylthiobenzamide  (Russell),   T., 

956. 
afc-Biphenylthioldecane  (v.  Braun  and 

Trumpler),  a.,  i,  26. 
off-Diphenylthioloctane  (v.  Braun  and 

Trumpler),  A.,  i,  26. 
3:4-Diphenylthiophen-2:6-dicarboxylic 

acid  (Hinsberg),  A.,  i,  335. 
jSS-Diphenylthiosemicarbazide      hydro- 
chloride (Busch),  a.,  i,  75. 
l:4-Diphenyl-5-thionrazole,      and      its 

sodium,  silver  and   0-methyl  deriva- 
tives (Busch,   Reinhardt,  and  Lim- 

pach),  a.,  i,  142. 
DiphenyI-3 :4-p'e?rt-triazoIo-  iso-oxazole 

{^■A-phrnylazimino-b-phenyhsooxazole) 

(Wieland  and  Gmelin),  A.,  i,  784. 
4 :4'-Diphenyltriphenylmethane 

(Schlenk,    Weickel,   and   Herzen- 

stein),  a.,  i,  237. 
4:4'-DiphenyltriphenylmethyI(S(HLENK, 

Weickel,  and  Herzenstein),  A.,  i, 

236. 
Diphenylviolurates,    pantachromism    of 

(Hantzsch  and  Ropison),  A.,  i,  196. 
a)9-Diphenyl-o-xanthylethane  (Gombero 

and  Cone),  A.,  i,  56. 
»t-Diphenylylacetio  acid  and  its   amide 

(Willgebddt  and   ScHOLTz),    A.,  i, 

393. 
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Jw-Diphenylyl  isobutjl  ketone,   and   its 

oxime   and   phenylhydrazone    (Will- 

GERODT  and  ScHOLTz),  A.,  i,  393. 
7-7n-Diplienylylbutyric  acid,     and      its 

amide    (Willgerodt  and  Scholtz), 

A.,  i,  393. 
m-Dipheriylylethyl  ketone  and  its  oxime 

and  phenylhydrazone      (Willgerodt 

and  Scholtz),  A.,  i,  393. 
07n-Diphenylylpropionic    acid    and    its 

amide   (Willgerodt  and    Scholtz), 

A.,  i,  393. 
w-Diphenylyl     propyl     and     wcpropyl 

ketone  and  their  oximes  and  phenyl- 

hydrazones         (Willgerodt        and 

Scholtz),  A.,  i,  393. 
Diphtheria,  antitoxin  of  (Baszhaf),  A., 

ii,  734. 
Dipicryl- 1 :5  -(/^'aminoanthraqoinone 

(Seer    and    Weitzexbock),     A.,     i, 

571. 
af-Di-1-piperidylhexane,  and  its  deriva- 
tives (V.  Braun),  a.,  i,  821. 
oa'-Dipropionin    (Alpkrn    and    Weiz- 

MAXX),  P.,  345. 
Sipropionylacetic  acid,  ethyl  ester  and 

its  copper  salt  (Luxiak),  A.,  i,  90. 
Di-Mopropylamine    aurichloride    (Loff- 

ler),  a.,  i,  611. 
4:4'-Diwopropyldiphenyl     (Schreixer), 

A.,  i,  367. 
Diwopropyl  ketone,  a-hydroxy-,  p-nitro- 

phenylhydrazone  (Blaise  and   Heb- 

max),  a.,  i,  534. 
Dipropylmalonic  acid,  ethyl  ester,  equi- 
librium between  potassium  carbonate, 

water,  and  (M'Davip)  A.,  ii,  837. 
Dipropylryr/opropanecarbinol,     and    its 

acetate    and    pyruvate    (Bouveault 

and  Locquix),  A.,  i,  93. 
Dipropylstannic    bromide      (Pfeiffer, 

LeHXHARDT,  LrFTEX.STEINER.PBADE, 

ScHXURMANX,  and  Truskier),  A  ,  i, 
724. 

6:6'-Diqninolylinethane  (Borsche  and 
Kiexitz).  a.,  i,  781. 

Disaccharides,  enzymes  acting  on,  in  the 
human  embryo  and  new-bom  child 
(Ibrahim  ;  Ibrahim  and  Kauhhei- 
mer),  a.,  ii,  629. 

Disease,  alveolar  carbon  dioxide  pressure 
in  (Fitzgerald),  A.,  ii,  316. 

Disinfectants,  semi-speciiic  chemical 
(Bechhoi.d),  a.,  ii,  435. 

Disinfection,  theory  of  (Reichel),  A., 
ii,  61;  (HsRzooand  Betzkl),  A.,  ii, 
882  ;  (Chick),  A.,  ii,  990. 
by  the  incomplete  combustion  of  straw 
(Trillat),  a.,  ii,  232. 

Dispersion,  influence  of  the  degree  of,  on 
the  stability  of  elements  and  com- 
pounds (v.  Weimarn),  a.,  ii,  835. 


Dispersion,  influence  of  the  degree  of,  of 
solid   crystalline   substances  on  their 
melting  points  (v.  Weimarn),  A.,  ii, 
1033. 
Dispersion  of  light.     See  under  Photo- 
chemistry. 
Dissociation.     See  under  AflBnity,  chemi- 
cal. 
Dissolved  substances,  electrical  conduc- 
tivity and  constitution  of  (Serkoff), 
A.,ii,  177. 
Distillation    under    reduced     pressure, 

apparatus  for  (Bouveault),  A.,  ii, 

485. 
of    mixtures    of    enantiomorphously 

related     substances     (EvAXs),    T., 

2233  ;  P.,  251. 
fractional,  of  organic  liquids  (Timmer- 

MANs),  A.,  i,  533. 
vacuum,    estimation    of   temperature 

and  pressure  in  (Hansex),  A.,  ii, 

267. 
apparatus  for  (Vollrath),  A.,  ii,  930. 
Distyrene,  solid,  identity  of,  with  stil- 

bene  (Erlexmeyer),    A.,  i,    309; 

(Stobbb),  a.,  i,  810 ;  (Liebekmann), 

A.,  i,  469. 
liquid     and     solid,     constitution    of 

(Stobbe  and  Po.sxjak),  A.,  i,  236. 
Distyryl    ketone     {dibemylideneacetone) 

(Strau.s,  Ackermaxx,  and  Lutz), 

A.,  i,  119. 
and        triphenylmethane       (Straus, 

Lutz,    and    HtJ.S8Y),   A.,    i,    563 ; 

(Straus,    Krier,   and    Lutz),  A., 

i,  565, 
colour  and  physical  properties  of,  and 

its    derivatives    and   chloroacetates 

(Stobbe  and  Haertel),  A.,  i,  43. 
p«rchlorate         (Hofmanx,        Kirh- 

REUTHER,  and  Lecher),  A.,  i,  105. 

Distyrylchlorobromomethane,    and     its 

dibromide         and         mercuribromide 

(Straus,   Ackermaxx,    and    Lutz), 

A.,  i,  120. 

Disolphide,    G^^O^^,    from    sodinm 

menthylxanthat«  and  iodine  (TscHUG- 

aeff),  a.,  i,  862. 

Disalpbides,  action  of  sodium  or  pota8.<)- 

ium     hydroxide    on     (Price     and 

TwLss),  T.,  1175;  P.,  136. 
organic,   action   of  snlphur  and  am- 
monia on  (Holmbero),  A.,  i,  160. 
aromatic,      behaviour     of,     at    high 

temperatures    (Hixsberg),    A.,    i, 

553. 
a-Disnlphozides,  physico-chemical    evi- 
dence  of  the  structure  of  (Hilditch), 
T.,  1091  ;  P.,  95. 
Ditetramethyl^iaminodiphenylmethyl  - 
diindozyl  (Rkitzenbteix  and  Breux- 
IN<;\  A.,  i,  441. 
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Ditetramethylc^iaminodiphenylmethyl- 

di-o-  and  -jo-methylindoxyl  (Reitzen- 

STEIN  and  BkEUNiNG),  A.,  i,  441. 
p-Di-a)3-tetrametliyleiieindolylmetliane 

(BoRSCHE  and  KlENlTZ),  A.,  i,  782. 
Dithiocarbaminoacetic  acid,  ammonium 

salt  of  (Andreasch),  A.,  i,  694. 
a-Dithiocarbaminopropionic    acid,    am- 
monium salt  of  (Anbreasch),  A., i,  695. 
DithiodiglycoU-phenyl     and     -jj-tolyl- 

hydrazides  (Frerichs  and  Fobster), 

A.,  i,  191. 
77-Dithioplienoylpentane  (Freund  and 

Fleischer),  A.,  i,  492. 
2:6-Ditluothymine  (Wheeler,  McFar- 

LAND  and  Storey),  A.,  i,  139. 
Dithymol,    formation   of  (Bbissemoret 

and  Blancheti^re),  A.,  i,  314. 
Dithymolpiperazine  (St^vignon),  A.,  i, 

781. 
Di-?>-tolueneBulplionyl-3-iiitro-iP-tolu- 

idide   (Ullmann  and  Gross),  A.,  i, 

887. 
Di-  p-  toluenesalphonyl-tolylenediamine 

(Ulliiann  and  Gross),  A.,  i,  887. 
p-Ditolyl,   2:2'  and   3:S'-dihromo-,  and 

2:2'  -.b-.d'  -tetrahTomo;  bisulphides 

(ZiNCKE  and  Frohneberg),  A.,  i,  315. 
DitoIyl-4:4'-acetic    acid,    2:2'-dia,mmo-, 

and  its  benzoyl  derivative  (Heller 

and  Aschkenasi),  A.,  i,  738. 
Ditolyldiethylcarbamide  (Houben, 

ScHOTTMULLER,  and  Freund),  A.,  i, 

35. 
Di-i'-tolyldisalpliozyethane,      and      its 

<«<mbromide   (Fromm   and    Raiziss), 

A.,  i,  554. 
Ditolylene  ^-c^isulphoxide  (Hilditch), 

T.,  2591. 
0-  and  7)i-Ditolylene  oxide   (Sabatier 

and  Mailhb),  A.,  i,  669. 
Ditolylethane    from     paraldehyde    and 

toluene  (Fischer  and  Castner),  A.,  i, 

662. 
Ditolylethylcarbamide  1  (  Houben, 

Schottmuller,  and  Freund),  A.,  i, 

35. 
Di-;)-tolylethyleiie  from  paraldehyde  and 

toluene  and   w-bromo-  (Fischer  and 

Castner),  A.,  i,  662. 
m-j[7-Ditolyl  ketone,  and  its  oxime  and 

semicarbazone    (Lavaux     and     Lom- 
bard), A.,  i,  748. 
Ditolylmethane  from  formaldehyde  and 

toluene,   and    rfiamino-,    and   its   di- 

acety]  derivative  (Fischer  and  Gross), 

A.,i,  661. 
Ditolylmethylcarbamide  (Houben, 

ScHOTTMtJLLER,  and  Freund),  A.,  i, 

35. 
Di-jtT-tolylsalphonephenylmethane 

(Fromm  and  Raiziss),  A.,  i,  555. 


Di-j^'-tolylBulphonethane,    and    di-    and 

tetranitro-  (Fromm  and  Raiziss),  A., 

i,  555. 
Di-^-tolyldithioethane,    and    its    tetra- 

bromide,    and    di-    and    tetra-iodides 

(Fromm  and  Raiziss),  A.,  i,  554. 
^-Di-a/S-trimethyleneindolylmethane 

(Borsche  and  Kienitz),  A.,  i,  782. 
Dixanthogens.     See  Di-oxythiocarbonic 

acid,  esters. 
Di-??i-xylyl-4:4'-acetic      acid,      2:2'-di- 

amino-,  and  its  derivatives  (Heller 

and  Aschkenasi),  A.,  i,  738. 
s-Dixylyldimethyl  ether  (Carr6),  A.,  i, 

620. 
Dodecane,    aiJ.-dia.mmo-,    hydrochloride, 

platinichloride  and  benzoyl  derivative 

(y.   Braun  and    Trumpler),  A.,    i, 

26. 
Dodecanedicarboxylic  acid  (Franke  and 

Hankam),  a.,  i,  460. 
Dodecanetetracarbozylic    acid    and    its 

ethyl  ester  (Franke  and  Hankam), 

A.,  i,  460. 
Dog,  liver  of  the.     See  Liver. 
Dogs,   growing,   phosphorus  content  of 
(LiPSCHiJTz),  A.,  ii,  224. 

heart.     See  Heart. 
Dolomite  from  Algeria,  composition  and 

optical   properties   of  (Hutchinson), 

A.,  ii,  306. 
Double  salts.     See  Salts,  double. 
Drinking  water.     See  under  Water. 
Drags,  new  (Einhorn),  A.,  i,  170. 

occurrence  of  betaines  and  choline  in 
(Polstorff),  a.,  ii,  234. 

rate  of  action  of,  on  muscle  (Veley 
and  Waller),  A.,  ii,  331. 

influence  of,  on  oxidation  in  the 
organism  (Baer  and  Meyerstein), 
A.,  ii,  1094. 

exhalation  of,  by  the  lungs  (Cushny), 
A.,  ii,  525. 
Drying    apparatus  (Baskerville  and 

Stevenson),  A.,  ii,  602  ;  (Dowzard), 

A.,  ii,  1053. 
Drying    tower,    reversible    (Pfeiffbk), 

A.,  ii,  285. 
Duboisia  hopwoodii,  alkaloid  of  (RoTH- 

era),  a.,  ii,  993. 
Daplobenzylidenethioacetone    (Fromm), 

A.,  i,  490. 
Dnplo-17-xylylenebenzyIidenemeroaptal, 

and      the      corresponding      snlphone 

(Autenrieth  and  Beuttkl),  A.,  i,  61. 
Duplo-j:Mylylene-»i-    and     -;5-hydroxy 

benzylidenemercaptal,   and   their  di- 

benzoates   (Autenrieth   and    Beut 

tel),  a.,  i,  61. 
Duplo-;)-xylylene-7rt-  and  -^^-tolvlidene- 

mercaptal  (Autenrieth   and  Beut- 

tel),  a.,  i,  61. 


INDEX    OF  SUBJECTS. 


ii.  1345 


Dura-santalin  (Perkin),  T.,  223;  P., 

23. 
Dyes.     See  Colouring  matters. 
Dye-Bolutions,  photochemical  phenomena 

in  (Weigert;,  A.,  ii,  373. 
Dynamic  isomerism.    See  under  AflSnity, 

chemical. 


E. 

Ear,  rabbit's,  action  of  radium  bromide 
on  the  skin  of  the  (Bakratt),  A.,  ii, 
983. 
Earths,  rare,  magneto-chemical  analysis 

of  (Urbaix),  a.,  ii,  505. 
Ecballium  dateriura,  glucoside  of  (Bbbg), 

A.,  i,  499. 
Echinoderm  eggs.     See  under  Eggs. 
Eder's  solution  (Winther),  A.,  ii,  115, 

564. 
Edestin,     analysis    of    (Osborne    and 

Liddi.e),  a.,  i,  598. 
Eggs,  chemical  and  bacteriological  study 
of  (Pennington),  A.,  ii,  224. 
development  of,   stimulus   leading  to 

(LoEB),  A.,  ii,  320. 
animal,  influence  of  radium  emanation 
on  the  development  of(HERTWiG), 
A.,  ii,  320,  983. 
echinoderm,  autolysis   in  (Lyon   and 
Shackell),  a.,  ii,  629. 
catalase  of,  before  and  after  fertilis- 
ation (Lyon),  A.,  ii,  54. 
fertilised,    inhibition    by    potassium 
cyanide  of  the  deleterious  action  of 
salt    solutions    on   (Loeb),    A.,   ii, 
878. 
frog's,    nucleo-protein    in    the    yolk 
platelets  of  (McClendon),  A.,   ii, 
54. 
hen's,  dextrose  in  (Diahabe),  A.,  ii, 
320. 
changes    in     the    fata    of,    during 
development    (Eaves),     A.,     ii, 
787. 
sea-urchin's,  behaviour  of  nucleic  acid 
in  the  cleavage  of  (Masing),  A., 
ii,  731. 
inhibition   of   the    toxic  action   of 
hydroxyl  ions  on  (Loeb),  A.,  ii, 
788. 
inhibition   of    the    toxic  action  of 
certain  poisons  on,  due  to  depres- 
sion  of    oxidation    in    the    eggs 
(Loeb),  A.,  ii,  1096. 
poisonous  action  of  sodium  chloride 
on  (Loeb),  A.,  ii,   1095;    (Loeb 
and  Wasteneys),  A.,  ii,  1096. 
unfertilised,  cytolysis  in  (Moors), 
A.,  ii  975. 


Eggs,     unfertilised,     of    AsUrias    and 
Arbacia,    action     of    isotonic     salt 
solutions  on  (Lillie),  A.,  ii,  522. 
lecithins  in  the  yolk  of  (Bakbieri), 
A.,  i,  704. 
Egg-albumin,  influence  of  temperature 
on  the    refractive   index   of  (Her- 
litzka),  a.,  ii,  1013. 
ionisation,  hydration  and   rotation  ot 

(Pauli),  a.,  i,  905. 
action  of,  with  hydriodic  acid  (Wetl), 

A.,  i,  792. 
gelatiuisation  of,  by  hydrochloric  acid 

(Moruzzi),  a.,  i,  81. 
heione    bases    from    (Ch.\pman    and 

Petrie),  a.,  i,  82. 
compounds  of  copper  and  (Scala  and 

Bonamartini),  a.,  i,  146. 
products  of  the  akaline  hydrolysis  of 

(Gupta),  A.,  i,  209. 
colour  reactions  of  (Reichard),  A.,  ii, 
363. 
Eksantalal  and  its  acetate  (Seumleb), 

A.,  i,  496. 
Eksantaloide  (Semmler),  A.,  i,  496. 
Elaidic  acid,  6i-  and  ac-di-iodo  (Arnattd 

and  Posternak),  A.,  i,  459. 
Af-Elaidic    acid   {tarelaidic    acid)   (Ar- 

NAUD  and  Posternak),  A.,  i,  356. 
Ai  -Elaidic  acid  (Arnaud  and  Poster- 
nak), A.,  i,  459. 
Elasticity,     torsional,      and      viscosity, 
relation    between   (Faust  and    Tam- 
mann).  A.,  ii,  189. 
Elastin,    metabolism    experiments  with 
(Abderhalden  and  Rubhl),  A.,  ii, 
1084. 
Elateridoquinone  (Berg),  A.,  i,  499. 
Elaterin,    action    of    silver    oxide     on 

(Berg),  A.,  i,  499. 
a-Elaterin,  constitution  of  (Moorb),  T., 

1797  ;  P.,  215. 
Elaterone  and  its  phenyl hydrazone  and 

dioxime  (Moore),  T.,  1803  ;  P.,  215. 
Electrical    conductivity.       See    under 

Electrochemistry. 
Electricity.  See  under  Electrochemistry. 
Eleetrooapillary  phenomena.     See  under 

Electrochemi-stry. 
Electrocardiogram,   influence  of  stroph- 
anthine, adrenaline  and  muscarine  on 
thf  (Stkaib),  a.,  ii,  434. 

ELECrROCHEMISTHY:  — 

Accnmolator,  lead,  rapid  formation  of 
plates  in  (Just,  Askenast,  and 
MiTROFANOKF),  A.,  ii,  96; 
(Fischer),  A.,  ii,  576. 

lead,  evolution  of  gas  and  capacity 
of  the  (Strbintz),  A.,  ii,  925. 

iron-nickel  peroxide,  reactions  in 
the  (Foeustkr  and  Hbkold), 
A.,  u,  770. 
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Cell,  Clark,  heat  development  of  the 

(Pollitzer),  a.,  ii,  1029. 
Cells,  cadmium  chloride  concentration 
(v.   BiRON  and  Aphanassieff), 
A.,  ii,  95. 
fuel    (Taitelbaum),    A.,    ii,    573 ; 

(Baur),  A.,ii,  574. 
high  sensibility  selenium  (Brown), 

A.,  ii,  573. 
standard,        thermodynamics        of 
(Cohen  and  Kruyt),  A.,  ii,  178. 
Thermo-element,      silver-nickel      (v. 

Hevesy  and  Wolff),  A.,  ii,  574. 

Coalometer,      lead      (Fischer      and 

Thiele),   a.,    ii,    681  ;    (Fischer, 

Thiele,  and  Maxted),  A.,  ii,  682. 

Electricity,    conduction    of,   in    solid 

elements  and    compounds   (Koe- 

NIGSBERGER  and   SCHILLING),  A., 

ii,  481. 
conduction  of,  in  crystals  (Doelter), 
A.,  ii,  818. 

in  mixtures  of  metals  and  their 
salts  (Aten),  A.,  ii,  769. 
nature  of,   and   its   connexion  with 

chemical  reactions  (Gillet),  A., 

ii,  381. 
Thermoelectricity  of  alloys  (Rudolfi), 

A.,  ii,  575. 
Electrical    conductivity    and    consti- 
tution    of    dissolved     substances 

(Serkoff),  a.,  ii,  177. 
and  ionisation  of  acids,  bases,  and 

salts    in    aqueous     solutions    at 

high  temperatures  (Noyes,  Mel- 

CHER,    Cooper,  and    Eastman), 

A.,  ii,  257. 
diminution   of,  by  colloids  (Frei), 

A.,  ii,  177. 
depression    of,    by    non -electrolytes 

(Armstrong  and  Crothers),  P., 

299. 
of  liquid  alloys  (Bornemann  and 

MtJLLER),  A.,  ii,  924. 
and    dissociation    of   organic    acids 

(White  and  Jones),  A.,  ii,  821, 
of  concentrated  aqueous  solutions  at 

zero  (Sloan),  A.,  ii,  820. 
of  aqueous  solutions  of  salts,  relation 

between     density     and     (Heyd- 

weiller),  a.,  ii,  106. 
of     highly     conducting     solutions, 

apparatus    for    determination    of 

(Gibson  and  Gibson),  A.,  ii,  260. 
of    mixtures    of    dilute    solutions 

(Gardiner),  A.,  ii,  95. 
of   non-aqueous    solutions    at    low 

temperatures  (Walden),   A.,    ii, 

684. 
of  alloys  and  their  temperature  co- 

eflScients  (Guertucr),  A.,  ii,  570. 


Electrochemistry  : — 

Electrical    conductivity    of    organic 

acids   in  aqueous  solution,   effect 

of    temperature  and  dilution   on 

(White  and  Jones),  A.,  ii,  13. 

of   certain  metallic   nitrides   (Shu- 

koff),  a.,  ii,  254. 
of     hydroxamic     acids     (Oliveri- 

Mandala),  a.,  ii,  482. 
of    the    halogens    in    nitrobenzene 
(Bruner  and  Galecki),  A.,  ii., 
382. 
of    soap    solutions    (McBain    and 

Taylor),  A.,  ii,  177. 
volumetric  analysis,  by  measurement 
of  (Dutoit),  a.,  ii,  342. 
Electric  arc,  characteristic  of  the,  in 
gases    and    vapours   (Kimura    and 
Yamamoto),  a.,  ii,  823. 
Electric    discharge    in    sodium    and 
potassium  vapours,  electrical  and 
optical      measurements     in      the 
(Gehlhoff  and  Rottgardt),  A., 
ii,  679. 
silent,  chemical  action  of  the  (Moser 
and  Isgarischeff),  A.,  ii,  926. 
decomposition  of  water  vapour  by 
the  (Kernbaum),  A.,  ii,  818. 
Thermo-electric  forces  of  certain  me- 
tallic oxides  and  sulphides  (Weiss 
and  Koenigsbergeb),  A.,  ii,  15. 
Spark  gap,  influence  of  the  metal  of, 
or  the  frequency  of  electrical  vibra- 
tions (Wien),  a.,  ii,  381. 
Electrical    resistance    of    the    alkali 

metals  (Hackspill),  A.,  ii,  821. 

Electrification,  contact  (Grxjmbach), 

A.,  ii,  93. 

positive,  due  to  heating  aluminium 

phosphate  (Garrett),  A.,  ii,  923. 

Electrocapillarity    (Meyer),    A.,    ii, 

259. 
Electrocapillary     phenomena,      with 
fused  salts  (v.  Hevesy  and  Lorenz), 
A.,  ii,  822. 
Electro-catalysis  (Alex^eff),  A.,   ii, 

98. 

Electrochemical    and    photochemical 

equilibria  (Smits),  A.,  ii,  24. 

reactions    and    electrode    potentials 

(Kistiakowsky),  a.,  ii,  258. 

Dielectric    capacity,    the    nature    of 

(Sctheuland),  a.,  ii,  116. 
Dielectric   constants  and   other  pro- 
perties   of    substances,    relations 
between  (Dobroserdoff),  A.,  ii, 
94. 
of  solvents  (Walden),  A.,  ii,  264. 
of  the  halogen  hydrides  (Schaefer 
and  Schlundt),  A.,  ii,  12. 
Dielectric  properties  of  the  elements 
(Dobroserdoff),  A.,  ii,  93. 
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Electrochemistry  : — 
Cathode  potential  fall  at  a  potassium 
electrode  in  argon  (Gehlhoff),  A., 
ii,  571. 
Cathodic    volatilisation  (Eohlschut- 

ter),  a.,  ii,  96. 
Electrode,  hydrogen,  abnormal  action 

of  the  (Exklaar),  A.,  ii,  819. 
iron  (FoERSTER  and  Herold),  A., 

ii,  770. 
oxygen  (Grube),  A.,  ii,  926. 
potassium,  in  argon,  cathode  fall  of 

potential,  at  a  (Gehlhoff),  A., 

ii,  571. 
sodium,   potential    of   the    (Lewis 

and  Kraus),  A.,  ii,  1027. 
thallium,   potential  of  the  (Lewis 

and  Ende),  A.,  ii,  571. 
potentials,   and  electrochemical  re- 
actions (Kistiakowsky),  a.,   ii, 

258. 
Electrolysis,  investigation  of,  with  the 

ultraniicroscope    (Kossonogoff), 

A.,  ii,  97. 
of  molten   salts   (Lorenz),  A.,   ii, 

179;  (Kailan),  A.,  ii,  928. 
of      alkaline-earth       iodides      {v. 

Hevesy),  a.,  ii,  928. 
of  solutions   of  inorganic   salts    in 

formamide  (Rohler),  A. ,  ii,  684. 
separation  of  metals  by  (Buckmix- 

ster  and  Smith),  A.,  ii,  1112. 
Electrolytes,  conductivity  and  ionisa- 

tion     of,    in     aqueous    solutions 

(Clover  and  Jones),  A.,  ii,  256. 
ionic    equilibrium    in    solutions  of 

(Partington),  T.,  1158  ;  P.,  114. 
condensation  of  water  by  (Cameron 

and  Robinson),  A.,  ii,  188,  692. 
the  solubility  influence  of  (Herz), 

A.,  ii,  711. 
relations  between  the  freezing-point 

depression,    ionic    concentration, 

and  conductivity  of  (Goebel),  A., 

ii,  268. 
action  of  aqueous  solutions  of,  on 

germination  (Micheels),  A.,    ii, 

232. 
amphoteric,   hydrolysis   of  salts  of 

(Beveripge),  a.,  ii,  25. 
Electrolytic  dissociation  of  fused  salts 

(Lore.sz),  a.,  ii,  259. 
and  conductivity  of  organic  acids 

(White  and  Jonf.s),  A.,  ii,  821. 
Electrolytic  processes,  oscillographic 
investigation  of  ( Reich instein).  A., 
ii,  1028. 
Electro  syntheses  (Losanitsch),  A.,i, 

1,542. 
Electromotive   force,    calculation    of, 
from  thermal  measurements  (Mao- 
ms),  a.,  ii,  581. 


Electrochemistry  : — 

Electron  theory,  and  solid  solutions  of 

metals  (Schenck),  A.,  ii,  482. 
Electrons,   number  of,  in  an    atom, 
(Crowther),  a.,  ii,  918. 
bound,  behaviour  of,  towards  electro- 
magnetic    radiation     (Koenigs- 
berger  and  Kilchling),  A.,  ii, 
679. 
free,   occurrence   of,   in    chemically 
inert  gases  (Franck),  A.,  ii,  817. 
negative,    emission    of,    by    alkali 
metals   (Dunoyer),    A.,  ii,    253, 
572. 
lonisation      produced       by       o-rays 
(Wheelock),A.,  ii,  1021. 
produced   by  an   o- particle  (Klee- 
ma_n),  a.,  ii,   92;  (Geiger),   A., 
ii,  473. 
pioduced.  by  the  splashing  of  mer- 
cury (Lonsdale),  A.,  ii,  922. 
by  chemical  action  and  by  splashing 

(Bloch),  a.,  ii.  381,  480. 
by  bubbling  and    chemical  action 
(de  Broglie  and  Brizard),  A., 
ii,  480. 
by  Rontgen  rays  (Barkla),  A.,  ii, 

920. 
and  chemical  action  (Reboul),  A., 

ii,  822. 
and  conductivity  of  acids,  bases  and 
salts  in    aqueous  solutions  at 
high     temperatures      (Noyxs, 
Melcher,  Cooper,  and  East- 
man),  A.,   ii,  257. 
of  electrolytes   in   aqueous  solu- 
tions (Clover  and  Jones),  A., 
ii,  256. 
of  air  by  the  carbon  monoxide  flame 
and  by  radium  emanation  (de 
Broglie),  A.,  ii,  570. 
the  effect  of  dust  and  smoke  on 
the  (Eve),  A.,  ii,  479. 
of  salts  in  mixtures  with  no  common 

ion  (Shekrill),  A.,  ii,  570. 
of  gases  (Metcalfe,   de  Broglie, 
and  Brizard),  A.,  ii,  11. 
by  the  cathode  rays  ejected   by 

X-rays  (Kleeman),  A.,  ii,  567. 
by  the  iS-rays  of  actinium  (Klee- 

man),  a.  ,  ii,  474. 
through   mechanical   division    of 
liquids  (de   Broglie),  A.,  ii, 
480. 
of  the   nitrites,    measured    by    the 
cryoscopic      method    (Ray    and 
Mukherjee),  p.,  173. 
of   the    hot     spring    of    Hamman- 
Salahin,  near  Biskra  (Nodon),  A., 
ii,  478. 
constants,  tables  of  (Labt),  A.,  ii, 
814. 
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Electrochemistky  :— 
Ionic  concentration,  of  hydrogen  and 
hydroxyl    in    placental   and  retro- 
placental  serum  (LoBand  Higuchi), 
A.,  ii,  326. 
Ionic  eqoilibrinm  in  solutions  of  elec- 
trolytes (Partington),  T.,   1158 ; 
P.,  114. 
Ions,  adsorption  of  (Bournat),  A.,  ii, 
103. 
selective    absorption    of,    by    roots 
(Pantanelli  and  Sella),  A.,  ii, 
149. 
neutralisation  of,  produced  in  chemi- 
cal reactions  (Proumen),  A.,  ii, 
381,  479. 
rate   of  migration   of  (Riesenfeld 
and     Reinhold),     A.,     ii,    14  ; 
(Dexison),  a.,  ii,  15. 
emitted  by  hot  substances,  specific 
charge  of  (Richardson  and  Hul- 
birt),  a.,  ii,  923. 
hydration  and  molecular  heat  of,  in 
very     dilute     aqueous     solutions 
(MiE),  A.,  ii,  822, 
analogous  to  those  of  Rontgen  rays 
in  gases  derived  from  hydrogen 
flames  (de  Broglie),  A.,  ii,  769. 
electrolytic,  theory  of  (Lokenz),  A., 

ii,  577. 
gaseous,   diffusion  of  (Salles),  A., 
ii,  1024. 

in  the  air,  mobility  of 
(Lusby),  a.,  ii,  10  ;  (Pollock), 
A.,  ii,  11. 

Potential    of   chlorine,    bromine  and 

iodine  in  methyl  and  ethyl  alcohol 

(Neustadt),  a.,  ii,  1028. 

of  the  system    silver-silver  acetate, 

influence  of  dissolved  gases  on  the 

(Jaques),  a.,  ii,  383. 

oxidation  of  iron  oxalates  and  of  the 

oxalate  ion  (Schaper),  A.,  ii,  380. 

Potentials,    decomposition     (Benne- 

witz),  a.,  ii,  385. 
Potential  differences  at  the  contact  of 
two  electrolytes   (Pleyel),  A.,    ii, 
386. 
"Transfer    resistance"    in   "revers- 
ible" electrolytic  metal  decomposi- 
tion (Sand  and  Black),  A.,  ii,  259. 
Transport  numbers,  determination  of 
(Riesenfeld  and  Reinhold),  A.,  ii, 
14  ;  (Denison),  A.,  ii,  15  ;  (Lewis), 
A.,  ii,  683. 
Transport  phenomena  in  solutions  of 
colouring  matters  (Vignon),  A.,  ii, 
483. 
Voltameter,  water,  migration  of  ions 
in  the  (Streintz),  A.,  ii,  928. 
Electric   vacuum  furnace  (Ruff),    A., 
ii,  675. 


Electrolytes.        See      under      Electro- 
chemistry. 
Electron    theory.      See   under    Electro- 
chemistry. 
Elements,   distribution   of   the,   in  the 
earth's  crust  (Vernadsky),  A.,  ii, 
1013. 
genetic  connexions  between  the  (Moir), 

A.,  ii,  491. 
atomic  volumes   of,  before   and  after 
combination  (Prideaitx),  T.,  2032  ; 
P.,  207. 
thermo-magnetic     properties    of   (du 
Bois  and    Honda),    A.,    ii,    483  ; 
(Honda),  A.,  ii,  686. 
dielectric  properties  of  the  (Dobroskr- 

doff),  a.,  ii,  93. 
periodicity     of     the     properties     of 

(Tocher),  A.,  ii,  773. 
and  the  part  remaining  in  combina- 
tions, energy  of  (Quartaroli),  A., 
ii,  491. 
Elephant,  pancreas  of  the  (Fernandez)^ 

A.,  ii,  427. 
Ellagic  acid,  preparation  of  (Buschueff), 

A.,  i,  117  ;  (Trunkel),  A.,  i,  389. 
Ellagitannic       acid,      preparation      of 

(Nierenstein),  a.,  i,  389. 
Emission    spectra.     See    Spectra   under 

Photochemistry. 
Emulsin,  non-identity  of,    with   cellase 
(Bertrand  and  CoMPTON),A.,i,800. 
hydrolysis  of  amygdalin  by  (Rosen- 
thaler),  A.,  i,  403. 
hydrolysis  of  salicin  by  (Hudson  and 

Paine),  A.,  i,  83. 
resolution  of  racemic  cyanohydrins  by 
(Feist),  A.,  i,  402  ;  (Rosenthaler), 
A.,  i,  603. 
enzymes  of  (Armstrong  and  Horton), 

A.,  i,  602. 
rapid  detection  of  (Armstrong).  A., 
ii,  668. 
8-Emulsin  (Rosenthaler),  A.,  i,  800. 
Emulsions  (Ostwald),  A.,  ii,  194. 
clearing  of  (Fanto  and  Stritar),  A., 

ii,  600. 
of    oil    and    water,    constituents    of 
(Robertson),  A.,  ii,  697. 
EnantiomorphouB    substances,    distilla- 
tion of  mixtures  of  (Evans),  T.,  2233  ; 
P.,  251. 
Enargite,    from   Ouray    Co.,    Colorado 

(Thornton),  A.,  ii,  418. 
Energy.     See  under  Affinity,  chemical. 
Enterolipase  (Jansen),  A.,  ii,  890. 
Enzymatic  processes,  meaisurement  and 
meaning  of  the  concentration  of  the 
hydrogen  ions  in  (Souensen),  A.,  i, 
147. 
action  of  poisons  on  (Santesson),  A., 
ii,  331. 
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Enzyme,  diastatic,  in  leucocytes  (Habek- 
landt),  a.,  ii,  515. 

capable  of  splitting  cholesterol  esters, 
does  the  liver  contain  an  ?  (Kon'Do), 
A.,  ii,  791. 

peptide-splitting,  of  ovaries(KoBLBNCK 
and  Lob),  A.,  ii,  1088. 
Enzymes,  studies  on  (Sorkssex),  A.,  i, 
147. 

chemical  composition  and  formation  of 
(EuLER  and  af  Ugglas),  A.,  i,  345, 
796. 

study  of,  by  means  of  the  synthetical 
polypeptides  (Koelkek),  A.,  i,  794. 

cataphoresis  of  (Iscovesco),  A.,  i,  290. 

the  protective  action  of  proteins  on 
(Rosexthalek),  a.,  i,  600. 

inactivation  of,  and  formation  of  anti- 
substances  in  the  presence  of  collod- 
ium  (PoRTEK),  A.,  i,  600. 

asymmetric  syntheses  by  means  of 
(Rosenthaler),  a.,  i,  603. 

capable  of  splitting  asparagine,  distri- 
bution of,  in  the  organs  (v.  FiJRTH 
and  Friedmanx),  A.,  ii,  788. 

and  poisons  (Bywateks  and  Waller), 
A.,  ii,  736. 

in  bacteria  (Abderhaldek,  Pixcts- 
SOHX,  and  Walther),  A.,  ii,  989. 

of  diastase  (Ljalix),  A.,  i,  907. 

of  emulsin  (Armstrong  and  Horton), 
A.,  i,  602. 

of  gum-acacia  and  other  gums  (Grafe), 
A.,  i,  148  ;  (Reixitzer),  A.,  i,  290. 

of  malt,  filtration  of  (Holdereb),  A., 
i,  212. 

of  the  mammary  gland  (Grimmer), 
A.,  i,  325. 

of  milk  (SARTHOf),  A.,  ii,  326 ; 
(Meyer  ;  Gerber),  A.,  ii,  527 ; 
(Wohlgemuth  and  Stbich),  A.,  ii, 
633. 

of  boiled  milk,  coagulation  of  fresh 
milk  by  (Gerber),  A.,  ii,  633. 

from  muscle  (Raxsom),  A.,  ii,  524. 

of  nuclein  metabolism  (Schittkx- 
helm),  a.,  ii,  52. 

of  pancreatic  juice,  action  of  heat  on 
the  (Visco),  a.,  i,  603. 

amount  of,  in  dog's  blood  plasma 
(Abdebhaldex  and  Pincussohx), 
A.,  ii,  318,  319 ;  (Abdebhaldex 
and  Immisch  ;  Abdebhaldex  and 
Israel  ;  Abdrrhaldrx  and 
Sleeswyk  ;  Abderhaldkx  and 
Brahm),  a.,  ii,  319. 

acting  on  disaccharides  in  the  human 
embyro  and  new-bom  child  (Ibra- 
him ;  Ibrahim  and  Kaumheimkr), 
A.,  ii,  629. 

autolytic,  behavionr  of  d-leucyl-^ 
tryptophan  towards  (Fischer),  A., 
i,  599. 

xcviii.  ii. 


Enzymes,      inorganic      (Breuig      and 
Sommer),   a.,  ii,  284. 
intracellular,    detection    of    (Abder- 

HALDEJf  and  PRIXGSHEIM),A.,ii,437. 

nuclein,  extracts  of,  relation  of,  to 
physiological  phenomcBa  in  the 
living  organisms  (JoxES),  A.,  ii,  526. 

oxidising,  preparation  of,  from  plant 
extracts  (Bach),  A.,  i,  291. 

fat-splitting  and  oxidising,  of  the 
thyroid  glands  (Jcschtschexko), 
A.,  ii,  526. 

peptolytic,  detection  of,  in  animal 
and  vegetable  tissues  (Abuer- 
haldex),  a.,  ii,  666. 
in  cancer  and  other  tumours  (Abdeb- 
haldex and  Medigreceaxu  ; 
Abdebhaldex  and  Pixcussohx), 
A.,  ii,  636. 

proteolytic  (Hiratama),  A.,  i,  449. 
action  on  protamines  (Takemuba), 
A.,  i,  82. 

purine,  of  guinea-pig  and  rabbit 
(Mitchell),  A.,  ii,  731. 

estimation  of,  in  the  faeces  (Uby),  A., 
ii,  145. 
Enzymes.     See  also : — 

Aesulase. 

Alcohol-oxydase. 

Aldehydase. 

Aldehydemutase. 

Allisin. 

Amygdalase. 

Amylase. 

Anaeroxydase. 

Antileucoprotease. 

Antiprotease. 

Catalase. 

Cellase. 

Chymosin. 

Diastase. 

Emulsin. 

Enterolipase. 

3-Glucase. 

Erepsin. 

Glycogenase. 

Gynocardase. 

Hedera-peroxydaae. 

Invertase. 

Lactic  acid  ferments. 

Lencoprotease. 

Linase. 

Lipase. 

Methylglncase. 

Oxydase. 

Pepsin. 

Peroxydase. 

Primeveraae. 

Prunase. 

Reductase. 

Trypsin. 

Tyrosinase. 

V  iaco6accharase. 

90 
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Enzyme  action,  studies  on  (Armstrong 
and  Akmstkong  ;  Armstrong, 
Armstrong,  and  Horton),  P.,  334; 
A.,  i,  602 ;  (Armstrong  and  Eyre), 
P.,  335. 
influence  of   environment  on    (Pavy 

and  Bywaters),  A.,  ii,  1098. 
influence  of  neutral  salts  on  (Starken- 
stein),  a.,  i,  449. 
Enzyme  action.     See  also  under  Affinity, 

chemical. 
Epidermis,  human,  cholesterol  esters  in 

the  (Salkowski),  A.,  ii,  142. 
Epinephrine.     See  Adrenaline. 
Equation  of  state,  general  (Drucker), 

A.,  ii,  110. 
Equilibrium  : — 

Phase,  influence  of  the  surface  of  a 
solid,  on  the  latent  heat  and  on 
the  melting-point  (Pawloff),  A., 
ii,  1033. 
Phase  rule  (MiJLLER),  A. ,  ii,  24 ; 
(Boulouch),  a.,  ii,  701. 
demonstration  of  (Boulouch),  A., 

ii,  110. 
applications  of  the  (Lehmann),  A., 

ii,  772. 
in  binary   systems   (Ruer),  A.,    ii, 

194, 
and    the    composition    of    eutectic 
mixtures  (Gorboff),  A.,  ii,  111. 
Phases,  nature  of  the  transition  layer 
between  two  adjacent  (Lewis),  A., 
ii,  829. 
osmotic    equilibrium    between    two 
fluid  (Gay),  A.,  ii,  1043. 
Equilibria,  photo-  and  electro-chemical 
(Smits),  a.,  ii,  24. 
in  ternary  and  quaternary  systems 
in  which  two  liquid  layers  occur 
(Fontein),  a.,  ii,  596. 
in  the  system :  water,   ammonium 
nitrate,      and        silver      nitrate 
(Schreinemakers  and  de  Baat), 
A.,  ii,  489. 
heterogeneous,  in  dissociating  com- 
pounds (Soheffer),  A.,  ii,  278. 
a  maximum  and  minimum  pres- 
sure in,  at  a  constant  tempera- 
ture  (Scheffer),   a.,  ii,  697. 
between    aqueous    and    metallic 
solutions  (Smits),  A.,    ii,   401. 
Equilibrium,  internal,   and  allotro])y 
(Smits),  A.,  ii,  195,  400. 
in  a  gaseous  system,    influence  of 
radium   emanation   on    (Usher), 
T.,  389  ;  P.,  20. 
between  a  dilute  solution   and  the 
pure  solvent  (Guglielmo),  A.,  ii, 
107. 
neutrality,  in  blood  and  protoplasm 
(Henderson),  A.,  ii,  139. 


Equilibrium  : — 
Equilibrium,  three-phase,   for  binary 
systems   which   present   mixed 
crystals   (Kruyt),  A.,  ii,  195, 
837. 
showing  a  pressure  minimum,  in 
the  case  of  a  dissociating  com- 
pound    of     two     components 
(Leopold),  A.,  ii,  190. 
in    binary   solutions,    influence    of 
substitution    ■    on       (Kremann, 
Daimer,  Gugl,   and  Lieb),  A., 
ii,  943. 
in   the   systems   alkali,   phosphoric 
acid,     and     water     (D'Ans     and 
Schreiner),  a.,  ii,  1050. 
in  the  system,  water,  and  lithium, 
ammonium,  and  ferrous  sulphates 
(Schreinemakers),  A.,  ii,  195. 
in    the    system,    water,    potassium 
carbonate,    potassium    ethyl    di- 
propylmalonate   (M 'David),    A., 
ii,  837. 
in  the  system,  alcohol,  ether,  water, 
sulphuric     acid,    and     ethyl-sul- 
phuric acid  at    0°    (Kremann), 
A.,  ii,  701. 
between  ammonium  benzoate,  benz- 
araide  and  water  (PiEId),  A.,  ii, 
701. 
in    solutions    of   potassium    iodide 
saturated  with  iodine  (Br.a.y  and 
MacKay),  a.,  ii,  820. 
in  the  system,  sulphuric  acid,  am- 
monium sulphate,   and  water  at 
30°  (VAN  Dorp),  A.,  ii,  698. 
in     the     system,     sulphuric    acid, 
lithium   sulphate,    and    water  at 
30°  (VAN  Dorp),  A.,  ii,  688. 
in  the  system,  mercuric  chloride  and 
pyridine  (McBride),  A.,  ii,  401. 
Equilibrium,      chemical.       See     under 

Affinity,  chemical. 
Equivalents    of    metals,    apparatus    of 

determining  (Banerjee),  A.,  ii,  897. 
Erbium,  action  of,   on  the  frog's  heart 
(Mines),  A.,  ii,  794. 
compounds,  spectra  of  (Hofmann  and 
Kirmreuthku),  a.,  ii,  171. 
Erbium  oxide    (erbia)  and   salts,    from 
titauium  minerals  (Hofmann),  A.,  ii, 
1073. 
Eremostachys    laciniata,     glucoside     of 
(Khouri\  a.,  ii,  151. 
roots  of,  presence  of  staehyose  and  of 
a  glucoside  hydrolysed  by  emulsin 
in  (Khouri),  a.,  ii,  886. 
Erepsin,       relation      of      trypsin      to 
(Glaes.sner  and  St.vuber),  A.,   ii, 
627.  1 

ainnnnt  of,  in  blood-free  organs  (CoHN 
ueim  aud  Plet.veff),  A.,  ii,  1087. 


INDEX   OF  SUBJECTS. 


li.  1351 


Erepsinofthe  cabbage  (Blood),  A.,i,796. 
Ergot,    constituents    of    (Barger    and 
Dale),  P.,  128. 
active    principles    of    (Barger    and 

Dale),  T.,  2592;  P.,  327. 
the  alkaloids  of  (Barger  and  EwiNs), 

T.,  284  ;  P.,  2. 
base      from,      and      /3-araino-4-etliyl- 
glyoxaline,  physiological  actions  of 
(AcKERMAXx  and  Kutscher),  A., 
ii,  881. 
Ergotamine.     See  Tyramine. 
Ergotoxine,  and  its  ethyl  ester,  salts  of 
(Barger  aud  Ewixs),  T.,  284  ;  P.,  2. 
Ergoxanthein  (Wexzell),  A.,  i,  693. 
Eriodictyol  (2-A:6-trihydroxypheyiyl  3:4- 
dihydroxystyryl     ketone)    constitution 
and  methyl  derivative  of  (Tutix),  T., 
2058  ;  P.,  222. 
rf/-ErytIiric  acid,  preparation  of  (Nktt- 

berg),  a.,  i,  214. 
Erythritol,    natural  and  racemic,    syn- 
thesis of  (Pariselle),  a.,  i,  463. 
Erjrthrodextrin,  from  the  urine  of  a  dog 

(Kotake),  a.,  ti,  528. 
d-   and  /-Erythro-oyS-iriliydroxyvaleric 
acids  and  their  derivatives  (Nef),  A., 
i,  713. 
Erythronic  acid.     See  Erythric  acid. 
Eserine      (physostigmine),      fluorescent 
derivative  of  (Gaubert),  A.,  i,  62. 
physiological  action  of  (Cushxy),  A., 
ii,  1095. 
Ester,  C9Hj207,  from  the  interaction  of 
ethyl    malonate,    sodium    ethoxide 
and  iodine,  and  its  phenylhydrazone 
(Komxexos),  a.,  i,  542. 
C'lgH  jjOXgS,  from  5-thion-l  :4-diphenyl- 
urazole  (Nirdlinger  and  Agree), 
A.,  i,  786. 
CaoHijOgN,  from  potassium  derivative 
of       anthraquinone-2:3-dicarboxyl- 
imide  (Willgerodt  and    Maffez- 
zoli),  a.,  i,  679. 
CjoH^gOjg,  from  ethyl  sodiodicarboxy- 
glutaconate  (GuTHZEiT  and   Hart- 
MANX),  A.,  i,  387. 
Esters,  formation  of  (Goldschmidt  and 
Udby),  a.,  ii,  283. 
exchange  of  alkyl    in,    by  means   of 
alcoholic      ammonium      hydroxide 
(Lecchs    and   Theodorbscu),   A., 
i,  395. 
of   halogen-substituted  acids,    hydro- 
lysis of  (Drushel  and  Hill),  A., 
ii,  702. 
of  monobasic  aliphatic  acids,  action  of, 
on  the  sodium  derivative  of  phenyl- 
acetonitrile  (Bodroux),  A.,  i,  623. 
Itter  acids,  of  thiocarboxylic  acids  with 
aliphatic    alcohol-acids    (Holmbrro), 
A.,  i,  361. 


Ester    condensation    (Wislicexus  and 

Silbersteix),  a.,  i,  538. 
Esterification,  modification  of,  Fischer's 

method  of  (Pribram),  A.,  i,  288. 
Ethane,  <«<rachloro-, physical  and  physio- 
logical properties  of  (Velet),  A., 
i,  214. 
absorption  of,  in  man  and  animals 
(Lehmaxx  and  Hasegawa),  A., 
ii,  982. 
Ethanes,  chloro-,  the  solvent  action  of 

(HoFMAXX,  KlRMRETTTHBR,andTHAL), 

A.,  i,  168. 
Ethenylamido-oximes,    mono-,   di-,  and 
^ribromo-    and    chloro-,    also    chloro- 
oximino-,    iodo-,   and   oximino-,  with 
their  derivatives,  and  nitro-  (Steix- 
kopf,  Bohrmaxx,  Grcxupp,  Kirch- 
hoff,  JtJRGEXS,  and  Bexedek),  A., 
i,  306. 
Ether,  CgHjoOa  (Pariselle),  A.,  i,  353. 
C.33H.21O4X,  from  chloro-o-nitrobenzyl- 
deoxybenzoin  (Stobbb  and  Wilsox), 
A.,  i,  624. 
Ether.     See  Ethyl  ether. 
Ethers,  aromatic  alkyl,    preparation   of 
(Farbexfabriken  vorm.  F.  Bayer 
L  Co.),  a.,  i,  726. 
phenylic     and     diphenylic,    catalytic 
preparation     of     (Sabatieb      and 
Mailhe),  a.,  i,  669. 
reaction  of  alkyl  derivatives  of  sodium 

with  (Schorigix),  A.,  i,  547. 
mixed,  catalytic  preparation  of,  from 
alcohols  and  phenols  (Sabatier  and 
Mailhe),  A.,  i,  668. 
Ethereal  oils.     See  Oils,  vegetable. 
Ethereal   sulphates,    excretion  of,  after 
administration  of  aromatic  compounds 
(Sterx),  a.,  ii,  880. 
Ether-thiocarbamides  and  their  relation 
to  i|/-ammonium  bases  (JoHNSOji   and 
Guest),  A.,  i,  729. 
Etholides.     See  Waxes  of  the  Coniferm, 
Ethoxalylanthranil  (Booert  and  GoRT- 

XEK),  A.,  i,  284. 
Ethoxyacetamidophosphoric     acid,     di- 
brnmo-,    dieth\l   and  iliniethyl   esters 
(StEINKOPF,    i30HRMAXX,    Grunupp, 

KiRCHHOFF,  JCroexs,  and  Benedek), 
A.,  i,  308. 

o-£thoxyacetyloxybenzoic  acid  (Chkm- 
i.sriiK  Fabkik  vox  Heyden),  A.,  i, 
48t5. 

2-Ethox7benialdeh7de,  5-uitro-  (Clay- 
ton), T.,  2109. 

S'/'-Ethoxybenteneazo  •  8  -  hydroxyqainol- 
ine,  and  its  hydrochloride  and  sodium 
salt  (Fox),  T.,  1344. 

Ethoxybenzoie  acid,  o-bromo-,  and  p- 
brnmo-,  and  its  etliyl  ester  (Chemischk 
Fabkik  vox  Heydex),  a.,  i,  37. 
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o;     m-,    and   ^-Ethoxybenzoic    acids, 

mentiiyl  esters  of  (Cohen  and  Dud- 
ley), T.,  1741. 
4'-Etlioxy-2-benzoylbenzoic     acid,  '  2'- 

hydroxy-,  and  its  ethyl  ester  (Tambor 

and  ScHiJRCH),  A.,  i,  559. 
o-Ethoxybenzyl  chloride  (Pschorii  and 

Zeidler),  a.,  i,  425. 
l-a-Ethoxybenzyl-2-naphthol-3-carb- 

oxylic  acid,  methyl  ester  of  (Friedl), 

A.,  i,  742. 
5-Ethoxybutane,       a-chloro-)3-hydroxy-, 

and   a/3-rfihydroxy-  (Pariselle),   A., 

i,  353. 
Ethoxycaryophyllene,     nitroso-    (Deus- 

SEN  and  Philipp),  A.,  i,  575. 
a-Ethoxy-j3)3-dimethylbntyric  acid,  and 

its    calcium    salt   (Egorova),    A.,    i, 

91. 
8-Ethoxy-l:l-dimetliyl-A-'-c2/cZohexenyl- 

idene-5-acetonitrile    (Crossley    and 

GiLLING),  T.,  531. 

3-Ethoxy-l:l-dimethyl-A^-ci/cZohexenyl- 

idene-5-cyanoacetic  acid,  and  its  iso- 
meric   ethyl     esters    (Crossley    and 

GiLLiNG),  T.,  529. 
3-  Ethoxy- 1 : 1  -dimethyl- A^-ct/cZohexenyl- 

idene-5-propionitrile  (Crossley    and 

GiLLiXG),  T.,  534. 
5-Ethoxy-l:3-dimethylhydaiitoylmethyI- 

amide  (Biltz),  A.,  i,  523. 
Ethoxydiphenylethylallyl  alcohol  (Rey- 
nolds), A.,  i,  858. 
Ethoxyc2/cZohexane-2:3-diol     (Brunel), 

A.,  i,  476. 
Ethoxyhexylene,     and    its     dibromide 

(Dionneau),  a.,  i,  .354. 
j3-Ethoxy-3-methyl-o-bromoniethylstyr- 

ene,    3:5-o?ibromo-6-hydroxy-    (Fries 

and  MosKOPP),  A.,  i,  334. 
4-Ethoxy-2-methylcoumarone  (v.  Graf- 

fenried  and  v.  Kostanecki),  A.,  i, 

(131. 
5-Ethoxy-l-niethylhydantoylniethyl- 

amide  (Biltz  and  Krebs),  A.,  i,  524. 
7-Ethoxy-3-methylpyrazoquinazoline 

(Michaelis,  Krug,  Leo,  and  Ziesel), 

A.,  i,  514. 
Ethoxyci/cZopentendione,  <ribromo- 

(Jackson  and  Flint),  A.,  i,  178. 
o-Ethoxyphenylacetic     acid     (Pschohr 

and  Zeidler),  A.,  i,  425. 
o-Ethoxjrphenylacetonitrile      (Pschorr 

and  Zeidler),  A.,  i,  425. 
a  2'-Ethoxyphenyl-2-amino-3:4-dimeth- 

oxycinnamic     acid     (Psciiork     and 

Zeidler),  A.,  i,  425. 
o-cM-  iind  <raj(s-j9-Ethoxyphenylcam- 

phoramic  acids  (Piurn,  Leone,  and 

D'Kmilio),  a.,  i,  675. 

-Ethoxyphenylcamphorimide    (  Piutti, 

Leone,  and  D'iiMiLio),  A.,  i,  675. 


(Piutti, 
(Piutti, 


i^-Ethoxyphenylcitraconamic  acid 

(Piutti,  Pagxiello,  and  Marciano), 
A.,  i,  672. 

j9-Ethoxyphenylcitracommide  (Piutti, 
Pagniello,  and  Marciano),  A.,  i,672. 

Ethoxyphenylethylpropiophenone,  and 
its  semicarbazide-semicarbazone  (Rey- 
nolds), A.,  i,  858. 

^-Ethoxyphenylfamardiamide  (Piutti), 
A.,  i,  24. 

^-Ethoxyphenylitaconamic  acids  and 
their  silver  salts  (PiUTi'i,  Foa,  and 
Rossi),  A.,  i,  673. 

^-Ethoxyphenylitacondiamide 
Foa,  and  Rossi),  A.,  i,  674. 

p-Ethoxyphenylitaconimide 
Foa,  and  Rossi),  A.,  i,  673. 

p-  and  s-^-Ethoxyphenylmaleimide 
(Piutti),  A.,  i,  23. 

^-Ethoxyphenylmaleinamic  acid  (Pi- 
utti), A.,  i,  23. 

^-Ethoxyphenylmesacondiamide  (Pl- 
um, Pagniello,  and  Marciano), 
A.,  i,  673. 

o-2'-Ethoxyphenyl-2-nitro-3:4-dimetli- 
oxycinnamic      acid     (Pschorr     and 
Zeidler),  A.,  i,  425. 

2-Ethoxy-)3-phenylpropionic  acid,  aB-di- 
bromo-5-uitro-,  methyl  ester  (Clay- 
ton), T.,  2110. 

^-Ethoxyphenylpyrocinchonamic  acid, 
j9-phenetidine  salt  of  (Piutti  and 
Abati),  a.,  i,  674. 

^-Ethoxyphenylpyrocinchonimide  (  Pi- 
utti and  Abati),  A.,  i,  674. 

7-Ethoxy-3-phenylpyrazoqainazoline 
(Michaelis  and  Leo),  A.,  i,  515. 

p-E thoxyphenylterephthaldiamide  (Pi- 
utti, PuGLiESE,  and  Selvaggi),  A., 
i,  676. 

Ethoxypiperonylidenepinacoline,  a-  and 
S-,  and  bromo-  (Boon  and  Wilson), 
T.,  1755;  P.,  208. 

Ethoxyquinolineazophenol  (Fox),  T., 
1347. 

Ethoxytriphenylallyl  alcohol  (Rey- 
nolds), A.,  i,  859. 

Ethyl  alcohol,  first  synthesis  of  (Mel- 
dola),  a.,  i,  533. 
apparatus  for  preparation  of  absolute 

(Warren),  A.,  i,  350. 
and   water,    molecular   compounds   of 

(Fawssett),  a.,  i,  533. 
and  water,  refractive  indices  of  mix- 1 

tures  of  (Sidersky),  A.,  ii,  756. 
and  acetaldehyde,  the  system  (Smits 

and  de  Leeuw),  A.,  i,  816. 
and    sulphuric    acid,   equilibrium    in 
the   reaction   between   (Kkemann), 
A.,  ii,  700. 
production  of   formaldehyde    in    the 
oxidation  of  (Voisenet),  A.,  i,  91. 
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Ethyl  alcohol,  influence  of,  on  metabol- 
ism (Mexdel  and  Hilditch),  A.,  ii, 
223. 
influence    of,    on     the     quantity     of 
phosphatides     in     animal     organs 
(SiEBEK),  A.,  ii,  147. 
ether    and     chloroform,    comparative 
effects  of,  on  blood-pressure  (Waller 
and  Stmes),  A.,  ii,  432. 
detection  of,  in  the  presence  of  methyl 

alcohol  (DENiGfes),  A.,  ii,  1115. 
detection  of  methvl  alcohol  in  (De- 

xlGfes),  A.,  ii,  461. 
toxicological  detection  of  (Lbcco),  A., 

ii,  461. 
estimation  of  (Sidersky),  A.,  ii,  161. 
estimation  of  aldehydes  in  (Roxnbt), 

A.,  ii,  663. 
estimation  of  ethyl  ether  and  benzene 
in  (Wolff),  A.,  ii,  1116. 
Ethyl  ether,  kinetics  of  the  formation 
of  (Kkemakx),  a.,  ii,  945. 
preparation  of  (Sesuerexs),    A.,    i, 

649. 
critical  phenomena  of  (Youxg),  A. ,  ii, 

1032. 
drying    of   moist    (v.    Siebenrock), 

A.,  i,  150. 
solubility  of,  in  water  (Osaka),  A.,  i, 

649. 
and  sulphuric  acid,  physical  properties 

of  mixtures  of  (Pound),  P.,  341. 
action  of,  on  the  circulation  (Emblet), 

A.,  ii,  228. 
anthraquinone       and        naphthalene, 
critical   phenomena  of  the    system 
(Prins),  a.,  ii,  1050. 
compounds  of,  with  mercuric  halides 
and  halogen  s-ilts  (Marsh),  T.,  2305. 
chlorofonn  and   alcohol,    comparative 
effects  of,  on  blood-pressure  (Wal- 
ler and  Sy.mes),  A.,  ii,  432. 
estimation  of,  in  alcohol  (Wolff),  A., 
ii,  1116. 
Ethyl  nitrate,  condensation  of,  with  o- 
bromophenylacetonitrile    (WiSLlCK- 
Ncs  and  Fischer),  A.,  i,  621. 
barium  sulphate,  decomposition  of,  in 
acid  and  alkaline   solution  at   dif- 
ferent temperatures  (Krkmanx),  a., 
ii,  596. 
2-£thylaminobenzoic        acid,      4-iodo- 
(Wueelke  and  Johns),  A.,  i,  843. 
5-iodo-  (Whkkler  and  Johks),  A.,  i, 
381. 
;>-Ethylamiiiobenzoic  acid,  and  its  acetyl 
an'l  chloroacctyl  derivatives  (HoUBEN 
ami  Kkei"ni>),  A.,  i.  111. 
4  Ethylamino-5-keto-2:2:4-trimethyl- 
tetrahydrofaran,  ami  its  phenylcarb- 
amide  and    nitroso-derivative   (KoHN 
and  Bu.\i!,  A.,  i,  137. 


2-Ethylaminomesitylenic  acid  (Wheel- 
er and   Hoffman),    A.,   i,  666. 
4-Ethylamino-2 :2 : 3- trimethyl- 1  -ethyl- 
5-pyTrolidone  (Kohn  and  Bum),  A., 
i,  137. 
4-Ethylamiiio-m-toluic  acid  (Hofbkn, 
SCHOTTMCLLER,  and  Ff^eund),   A.,  i, 
35  ;  (W^HEELER  and  Hoffman),  A., 
i,  666. 
6-Ethylamino-m-toluic    acid   (Houbex, 
ScHOTTMULLER,  and  Freund),  a.,  i, 
35. 
Ethylammoniom      iridi-chloride      and 
bromide  (Gutbier  and  Riess),  A., 
i,  97. 
platinibromide  (GtrrBiER  and  Baueie- 
del),  a.,  i,  12. 
Ethylaniline,    absorption    spectrum    of 
(Purvis),  T.,  1551. 
2:4:5-<rinitro-  (van  Rombtjrgh),  A., 
i,  20. 
3-Ethylaniliiiomethyl-l-phenyl-4:4-di- 
methylpyrazolone  (Gault   and   Thi- 
rode),  a.,  i,  357. 
7-Ethylamlino-aa-dimethylacetoacetic 
acid,  ethyl  ester(GACLTandTHiRODE), 
A.,  i,  357. 
Ethylanilinomethyl    isopropyl  ketone, 
and  its  phenylhydrazone  (Gault  and 
Thirode),  a.,  i,  357. 
Ethylbenzene,  o-  and  p-iodo-,  and  their 
derivatives  (Schkeiser),  A.,  i,  467. 
o:/3:i8:3:5-p«7^^abromo-2-hydroxy-,  and 
its  acetyl    derivative    (Fries    and 
MosKOPP),  A.,  i,  332. 
2-Ethylbenziminazole-5-carboxylicacid, 
methyl  ester  and  derivatives  ( tiNHORN 
and  Uhlfelder),  A.,  i,  173. 
Ethylbenzo<v/c;oheptadienone     (Thiele 

and  Weitz),  A.,  i,  854. 

a-Ethylbutyric  acid,  o-bromo-,  a-amino-, 

a  chloroacetylamino-  and   o-glyeyl- 

amino-  (Rosesmund),  A.,  i,  68. 

a-hydroxy-,    l-phenyl-2:3-<liniethyl-5- 

pyrazolouee3ter(RiKDEL),  A.,  i,  434. 

Ethylbutyrylaminoacetic    acid,   bromo- 

ethyl  ester  (RosENMrNi))  A.,  i,  68. 

Ethylbutyrylglycinamide,  bromo- 

(Ko.'iEN.MrNi)),  A.,  i.  69. 
/3-£thyl-<f'-carbamidoacrylethyl-tf'-thio- 
carbamide.  o-cyano-(  Johnson),  A.,  i,  69. 
6-£thylcarbamino-a-naphthol-3-sal- 
phonic  acid,  sodiuui,  and  barium  salts 
(Bauische  Anilin-  k  Soda-Fabrik), 
A.,   i,  667. 
o-Ethylcarbonatobentoic  acid,  anhydride 
of  (KiNHORN  and  v.  BA<;H'i.  A.,  i,  260. 
/>-Ethylcarbonatobenzoic  acid,  and    its 
chloride (Fischeu  and  FKEfDENBRRc), 
A.,  i.  266. 
o-Ethylcarbonatobenzoyl  chloride  (EiN- 
HORN  and  V.  Bagh),  A.,  i,  260. 
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o-Ethylcarbonatobenzoyl-^-aminoben- 
zoic  acid,  ethyl  ester  of  (Eixhorn  and 
V.  Bagh),  a.,  i,  260. 
o-Etbylcarbonatobenzoylantliraiiilic 
acid,  methyl  ester  of  (Einhorn  and 
V.  Baoh),  a.,  i,  260. 
2-o-Ethylcarbonatobenzoylozybenzoic 
&ci&.{ethylcarhonylsalicylosaIicijlic  acid) 
(BoEHRixGER  &  Sohxe),  A.,  i,  386. 
;:;-Ethylcarbonatobenzoyloxybenzoic 
acid,  and   its  chloride  (Fischer   and 
Freudenberg),  a.,  i,  266. 
Ethyl-carbonatoisobutyronitrile 

(Davis),  T.,  951  ;  P.,  90. 
Ethylcarbonatodi-jw-oxybenzoyl-p-oxy- 
benzoic  acid  (Fischer  and  Freuden- 
berg), A.,  i,  266. 
Ethylcarbonatotri-j;-oxybenzoyl-jo-oxy- 
benzoic  acid  (Fischer  and  Freudex- 
berg),  a.,  i,  266. 
Ethylcarbonylsalicylosalicylic       acid. 
See       2-0-  Ethyl  carbonato  benzoyloxy- 
benzoLc  acid. 
Ethyl  ^richloroethyl  ether  (Consortium 
FtJR  Electrochemische  Industrie), 
A.,  i,  650. 
Ethylcinchotoxol,  salts  and  derivatives 

of  (CoMAXDrcci),  A.,  i,  582. 
Ethylcinchotoxile,     cliloro-,      and     its 
picrate   and   platinichloride   (Coman- 
Ducci),  A.,  i,  583. 
l-Ethylcitronellol     (Austerweil    and 

CocHix),  A.,  i,  572. 
2-Ethyl-3:4-dihydroisoquinolimuni,  6:7- 
rfihydroxy-,  hydroxide,  phenol-betaine, 
and  derivatives  of  (Pyman),  T.  ,  280. 
Ethyldithiocarbamic    acid,    chloromer- 

curic  salt  (ANSCHiJTz),  A.,  i,  158. 
Ethylene,  preparation  of  (Senderens), 
A.,  i,  649. 
theory  of  the  formation  of  (Kremann), 

A.,  i,  453. 
cuprous  compounds  of  (Manchot  and 

Brandt),  A.,  i,  85. 
derivatives,  stereoisomeric,  conversion 
of  stable  into  labile  modifications, 
by  ultra-violet    light  (Stoermer), 
A.,  i,  114. 
Ethylene,    chloro-derivatives,     additive 
compounds     of     (Hofmann     and 
Kirmreuther),  a.,  i,  3. 
tricMoTO;  physical  and  physiological 
properties  of  (Veley),  A.,  i,  214. 
uses    of,    in     analytical    chemistry 
(Gowing-Scopes),  a.,  ii,  647. 
chloro-<W-iodo-        (Hofmann       and 
Kirmreuther),  A.,  i,  16. 
Ethylene    glycol,   electrolysis  of  (Lob 

and  Pulvermacher),  A.,  i,  94. 
Ethylenediamine,  compound  of,  crystal- 
lographic  properties  of  (Frank),  A., 
i,  302. 


Ethylenediamine2'<'/'chlorate(HoFMANNi 

Roth,  Hobold,  and  Metzler),  A.,  i, 

818. 
Ethylenediammoniam  iridi-chloride  and 
bromide  (Gutbier  and  Riess),  A., 
i,  98. 

platinibromide         (Gutbier         and 
Bauriedel),  a.,  i,  13. 
Ethyleneguanidine.       See    Tetrahydro- 

glyoxaline,  2-imino-. 
Ethylenic     compounds,     stereoisomeric 

transformation     of    (Pfeiffer     and 

Laxgenberg),  a.,  i,  810. 
1-Ethylglyoxaline,  2:4:5-<ri-iodo- 

(Pauly),  a.,  i,  639. 
4-Ethylgloxaline,   3-amino-,  and   other 
active  principles  of  ergot  (Barger 
and  Dale),  T.,  2592  ;  P.,  327  ;  A., 
ii,  736. 

and     an     ergot    base,     physiological 
actions  of  (Ackermann  and  Kuts- 
cher),  a.,  ii,  881. 
Ethyl  hydroxy-sec. -butyl  ketone  (Blaise 

and  Herman),  A.,  i,  534. 
Ethylidene    rfzbenzoate    (Wegscheider 

and  Sr.\TH),  A.,  i,  156. 
s2/«-Ethylidenesalicylamide  (Hicks),  T., 

1034;  P.,  91. 
Ethyliminothiolcarbonic  acid,  dimethyl 

ester,  and  its  picrate  (Del^pine),  A., 

i,  613. 
3-Ethylindole,    /8-amino-,    syntheses    of 

(Ewixs  and  Laidlaw),  P.,  343. 
Ethylketencarboxylic  acid,  ethyl   ester 

(Staudixger  and  Bereza),  A.,  i,  89. 
Ethylmalonic  acid,  and  bromo-,  chlorides 

ofethyl  esters,  and  anilide(STAUDlNGER 

and  Bereza),  A.,  i,  90. 
Ethylmalonylbishydrazoneaceto-acetic 

acid,  ethyl  ester  (Bulow  and  Bozex- 

hardt),  *A.,  i,  103. 
Ethylmalonyldihydrazide   (BiJLOw   and 

Bozenhardt),  a.,  i,  103. 
4-     and     6-Ethyliiitrosoamino-wi-toluic 

acid    (Houben,  Schottmuller,   and 

Freuxd),  a.,  i,  35. 
7-Ethylpentane,  7-chloro-  (Schreiner), 

A.,  i,  661. 
a-Ethyl-A^-pentenoic     acid,     and     its 

barium  salt  (Fkhter  and  Obladen), 

A.,  i,  87. 
)3-Ethyl-Aa-pentenoic   acid,  transforma- 
tion of  into  jB-ethylvalerolactone,  and 

ethyl  ester  and  toluidide  of  (Fighter, 

KiKKER,  and  Bf.hnoulm),  A.,  i,  88. 
a-Ethylpropylmalonic  acid,  etliyl  ester 

(Kevnolds),  A.,  i,  S.'iS. 
3-Ethyl-i|'-thiocarbamidoacrylic  acid,  o- 

oyanoethvl  ester  ^Johnson).  A.,  i,  69. 
Ethyl'//thiocarbonatoacetanilide(HoLM- 

BKRO  and   Psii.andkhhielm),    A.,  i, 

834. 
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EthyUr!;thiocarboiiatoacetanilide(HoLM- 

BERG  and  PSILAXDERHIELM),  A., 1,834. 

0-,  7-,  and  S-EthyltMocodide,  and  their 

derivatives  (Pschorr  and  Rollett), 

A.,  i,  420. 
/3-Ethylthiocodide  hydrochloride 

(Pschorr  and  Krech),  A.,  i,  422. 
Etiiylthioglycollphenylhydrazide  (Fre- 

RiCHS  and  Furster),  A.,  i,  192. 
Ethylthiolacetic    acid,    platinous    salt, 

photo-transformation    of    (Ram berg), 

A.,  i,  218. 
4-EthyltMolaiithraquiiione,        1-acetyl- 

amino-l-amino-,  and  1-benzoylamino- 

(Farbexfabriken"   vorm.  F.   Bayer 

&  Co.),  A.,  i,  751. 
1  -Ethylthiolanthraquinone  -5  -  salphonic 

acid,  sodium   salt  (Farbexfabrikex 

VORM.  F.  Bayer  k  Co.),  A.,  i,  751. 
2-EthylthioI-6-pyriiiiidone,  5-cyano- 

(Johxson),  A.,  i,  69. 
a-,  3-,  y-,  and  S-EthylthiomethylmorpM- 

methine,      and       their       derivatives 

(Pschorr  and  Rollett),  A.,  i,  420. 
/S-Ethylthiomorphide,    and    its  diacetyl 

derivative  and  raethiodide  of  the  latter 

(Pschorr  and  Hoppe),  A.,  i,  423. 
EthyltMovinyltetrahydromorphenol 

methyl  ether  (Pschorr  and  Rollett), 

A.,  i,  420. 
Ethyltriazomalonic  acid,  and  its  ethyl 

ester     and      amide      (Forster     and 

Mi-LLER),  T.,  133  ;  P.,  4. 
Ethyluric  acid  glycol  (Biltz  and  Krebs), 

A.,  i,  526. 
)3-Ethylvaleric   acid,  menthyl   ester  of 
(Farbenfabrikex  vorm.  F.  Bayer 
&Co.),  a.,  i,  707. 

and  a-bromo-,  ethyl  ester  (Fighter, 

KiEFER,  and  Bernoulli),  A.,  i,  89. 

j3-Ethylvaleryl     chloride,     amide,    and 

carbamide   (Farbenfabriken    vorm. 

F.  Bayer  &  Co.),  A.,  i,  707. 
Eadiometer,  new  form  of  (Haxjser),  A., 
ii,  340. 

simplified,  for  gas  analysis  (Richard- 
box  and  .Iaffi!;),  A.,  ii,  341. 
isoEogenol   methyl   ether  bromohydrin 

(Maxnich  and  JAcoasoHX),  A.,  i,  167. 
Engenyl  bromoethyl  ether  (Wohl  and 

Berthold),  a.,  i,  620. 
Eagenyl  Tinyl  ether  (Wohl  and  Ber- 
thold), A.,  i,  620. 
Eutectics,  application  of  the  laws  of,  to 
definite  chemical  compounds  (Va81- 
likff),  A.,  ii,  606. 

to     silicate      fusions      (Flawitskt  ; 
Hauke),  a.,  ii,  510. 
Eoxenite,    aualysia    of    (Hausbr    and 

Wirth),  A.,  ii,  47. 
Snzeaite     earths,     so-called     (HAU8KR 

and  WiiLiHt    A  ,  ii    "I.*?. 


Evaporation,  laws  of  (  Vaillaxt),  A.,  ii, 
186. 
a  special  case  of  (Vaillant),  A.,  ii, 
390. 
Explosion  indicator  (TKCLr),  A.,  ii,  892. 
Explosives,    safety,  containing  ammon- 
ium nitrate,  action  of,  in  the  presence 
of  carbon,  paper,  and  paraffin  (Daut- 
riche),  a.,  ii,    34. 
Extraction  of  heavy  liquids  with  light 

solvents  (Emde),  A.,  ii,  286. 
Extraction  apparatus  (Roberts),  A.,  ii, 
494  ;  (Berl),  A.,  ii,  538  ;  (Greexe), 
A.,  ii,  747  ;  (Walpole),  A.,  ii,  907  ; 
(Noble),  A.,  ii,  1053. 
improved  (Saxders),  P.,  227. 
for  fat  (Clacher),  A.,  ii,  908. 
Dunstan  and  Short's,  modification  of 
(PERR^Dtes)  A.,  ii,  196. 


Faeces,  phosphorus  in  (LiPSCHiJTz),  A., 

ii,  227. 
estimation  of  fat  and  fatty  acids  in 

(FoLiN  and  "SVextnvorth),    A.,    ii, 

757. 
estimation  of  ferments  in  (Ury),  A., 

ii,  145. 
estimation  of  mercury  in  (Siebkbt), 

A.,  ii,  656. 
estimation  of  ' '  saccharin  "  in  ( Wake- 

max),  a.,  ii,  1011. 
Faradiol,  and  its  acetate,  propionate  and 

phenylurethane  (Klobb),  A.,  i,  31. 
Fasting    (Howe    and  Hawk  ;   Howe, 

Mattill,  and  Hawk),  A.,  ii,  728. 
Fat    content    in     the     human     organs 

(Magxus-Levy),  a.,  ii,  426. 
synthesis,  influence  of  bile  on,  due  to 

lipase  (Hamsik),  A.,  ii,  427. 
andoils,hydroly8isof(WEGscHEiDER), 

A.,i,  6. 
the    so-called,    of  tissues   and   organs 

(MacLean  and  Williams),  A.,  ii, 

142. 
absorption  (Lamb),  A.,  ii,  520. 
behaviour  of,  during  autolysis  and  on 

S  reservation  under  aseptic  cou- 
itions  (Ohta),  A.,  ii,  10S7. 

cleavage  by  pancreatic  juice  (Ser- 
roixe),  a.,  ii,  141. 

digestion  of  (UsuKi),  A.,  ii,  972. 

is  assimilation  of,  in  the  body  de- 
pendent on  the  composition  of  fat 
in  the  food  1  (Abdrrhaldrn  and 
Brahm),  a.,  ii,  520. 

alimentary,  partial  transformation  of 
into  mannitols  by  peptic  and  pan- 
creatic digestion  (Gautrelet),  A., 
ii,  140. 
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Fat,  formation  of  sugar  from,  in  phlorid- 

zin  diabetes  (Lommel),  A.,  ii,  793. 
detection  of  benzoic  acid  in  (Fischer 

and  Gruenert),  A.,  ii,  1121. 
estimation  of  (Diesselhokst),  A.,  ii, 

1008. 
estimation   of,   in   ffeces  (Folin  and 

Wentworth),  a.,  ii,  757. 
Fats,  action    of,    on   osmium    peroxide 

(GoLODETz),  A.,  ii,  464. 
action  of  acids  in  the  hydrolysis  of,  by 

castor  oil   seeds  (Tanaka),    A.,   i, 

800. 
substitution  of  the  iodine  numbers  of, 

by  the  bromine  numbers  (Vaubel), 

A.,  ii,  1122. 
and  oils,   estimation  of  the  acid  and 

saponification  numbers  in  (Marx), 

A.,  ii,  360  ;  (Mater),  A.,  ii,  361. 
animal,    viscosity    measurements    on 

(Raffo  and  Foresti),  A.,  ii,  360. 
apparatus  for  the  distillation  of,  in  the 

vacuum  of  the  cathode  light  (Brown 

and  Thomas),  P.,  149. 
analysis  of  (David),  A.,  ii,  1123. 
estimation  of,  by  the  Kumagawa-Suto 

method  (Shimidzu),  A.,  ii,  1123. 
estimation  of,  in  cocoa  and  chocolate 

(Prochnow),  a.,  ii,  556. 
estimation   of  the  total  soluble  fatty 

acids  in  (Bruno),  A.,  ii,  757. 
Fat  extraction  apparatus  (van  Raalte), 

A.,  ii,  360. 
Felspar,  secondary,  in  sedimentary  rocks 

(Ghandjean),  a.,  ii,  419. 
Felspars,  French,  analysis  of  (Barrier 

and  Gonnard),  A.,  ii,  419. 
apoFenchene  hydrochloride  and  hydro- 
bromide  (BouvEAULTand  Levallois), 
A.,  i,  628. 
Fenchone,    preparation    of,     free    from 

camphor  (Leroide),  A.,  i,  185. 
constitution     of     (Bouveault      and 

Levallois),  A.,  i,  572,    627,    686, 

863. 
hydrate  and  its  dihenzoate   and    di- 

carbanilate  (Ciamiciak  and  Silber), 

A.,  i,  496. 
i-Fenchyl  alcohol,  isomeride  of,   and  its 
phenylurethane      and    phthalic    acid 
ester  (Schimmel  &  Co.),  A.,  i,  329. 
a;?oFenchylamine      (Bouveault      and 

Levallois),  A.,  i,  573. 
Fermentation,  studies  in  (Slator  and 

Sand),  T.,  922;  P.,  85. 
measurement  of  gases  evolved  during 

(Harden,  Thompson,  and  Young), 

A.,  ii,  987. 
alcoholic,  new  theory  of  (Kusserow), 
A.,  ii,  231. 

in  the  presence  of  sulphurous  acid 
(Poizi-EscoT),  A.,  ii,  148. 


Fermentation,  alcoholic,   production  of 
glycerol      during      (Rodriguez 
Carracido),  a.,  i,   350. 
formation  of  phosphates  in  (Harden 
and  Young),  A.,  i,  292  ;  ii,  643. 
chemical  reactions  occurring  during 
(Buchner  and  Meisenheimer), 
A.,ii,  737. 
action  of   nitrates    in    (Fernbach 
and  Lanzenberg),   A.,  ii,  1097; 
(Kayser),  a.,  ii,  1098. 
paralysing      action     of    acids      on 
(Rosenblatt  and  Rosenblatt), 
A.,  ii,  643. 
by-products     of     (Ashdown     and 
Hewitt),  T.,  1636;  P.,  169. 
trypsin,  the  law  of  (Palladin),  A.,  ii, 

912. 
yeast,  the  role  of  diffusion  in  (Slator 
and    Sand),    T.,      922;    P.,     85; 
(Brown),  P.,  130. 
Ferments.     See  Enzymes. 
Ferratin,  influence  of,  on  the  iron  con- 
tent of  the  liver  (Imabuchi),  A.jii,  324. 
Ferriacetates.     See  under  Iron. 
Ferricyanides.     See  under  Iron. 
"  Ferripyrine,"   estimation   of  (Astbjjc 

and  Bouisson),  A. ,  ii,  557. 

Ferroboron,     GoUlschmidt's,    behaviour 

of,  on  heating  in  chlorine  and  hydrogen 

sulphide  (Hoffmann),  A.,  ii,  508,  959. 

Ferrocyanides.     See  under  Iron  organic 

compounds. 
Ferro-silicon,   estimation   of  silicon   in 
(Pkeuss),  a.,   ii,    346  ;  (Neumann), 
A.,  ii,  547. 
Ferrous  salts.     See  under  Iron. 
Fibrin,  gastric  and   peptic   digestion   of 
(Choay),  a.,  ii,  728. 
putrefaction  of,  by  bacteria  (McCrud- 
DEN),  A.,  ii,  988. 
Fibrin-ferment  (Gessard),  A.,  i,  599. 
estimation     of,     in     body-fluids    and 
organs  (Wohlgemuth),  A.,  ii,  664. 
Fibrinheteroproteose     (Levene,      van 

Slyke,  and  Birchard),  A.,  i,  794. 
Fibrinogen,  estimation  of,  in  body-fluids 
and  organs    (Wohlgemuth),   A.,    ii, 
664. 
Ficus    carica,    chemical  composition   of 

(Paladino),  a.,  ii,  441. 
Fig.     See  Ficus  carica. 
Filtering  apparatus  (Eisenstein    and 
Ziffek),  a.,  ii,  153;   (Brudny),   A., 
ii,  494. 
Fire-clay     of    Glenboig,      Lanarkshire 
(Gregory),  A.,  ii,  722  ;  (McDonald), 
A.,ii,  723. 
Firefly,  production  of  light  by  the  (Kas- 

TLK  and  McDekmott),  A.,  ii,  1088. 

Fish,  nutritive  value  of,   in  comparison 

with  beef  (Slowtzoff),  A,,  ii,  626. 
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Fish,  muscle,  extractives  of  (Kutscher), 
A.,  ii,  55. 
selachian,  gastric  juice  of  (Weinland, 
Gkohmanx,  and  Steffen),  A.,  ii, 
1082. 
Flame,  Bunsen.     See  Bunsen  ilame. 
the  unioQ  of  hydrogen  and  oxygen  in 
(Dixox),  T.,  661. 
Flames,  cooling  of  (Teclu),  A.,  ii,  705. 
extinction   of    (JoRlsSEK    and     SlE- 

WERTSZ),  A.,  ii,  122. 
detection  of  ozone  in  (JLanchot),  A., 
ii,  344. 
Flavanthren,  new  method  of  preparation 

of(SCHOLL,MAXSFELri,andPOTSCHI- 

WArscHEG),  A.,  i,  494. 
reduction  of  (Potschiwauschbg),  A., 

i,  517. 
tetra-AminodihydToxy-,  rfmitrorfmitro- 
so<£!hydroxy-     (Holderman'N    and 
Scholl),  a.,  i,  285, 
Flavellagic  acid  tetrametbyl  ether,  and 
its    acetyl    derivative    (Herzig    and 
Schmidinger),  a.,  i,  677. 
Flavone,  2:.3-dihydioiy-,  and  itsdiacetyl 
derivative       and      dimethyl       ether 
(Reigrodski  and  Tambor),  A.,  i,  578. 
Floor,  bleached,  digestibility  of  (KocK- 

wood),  a.,  ii,  975. 
Fluidity  and  viscosity  (Bingham),  A., 

ii,  395. 
Fluorene  series  (Schmidt),  A.,  i,  839. 
l-amino-9-hj'droxy-,         l:9-rfi'amino-, 
a-9-hydroxy-     and     l:9-rfihydroxy- 
and  their  derivatives  (Schmidt  and 
Stijtzel),  a.,  i,  31. 
9:9-rf2chloro-     (Schmidt    and    Wag- 
ner), A.,  i,  550. 
9-imiiio-,  and  its  salts  (Kliegel),  A., 
i,  733. 
Flaorene-9-aldehyde  and  its  derivatives 

(W1.SLICENV.S  and  Rrss),  A.,  i,  839. 
Fluorene-9-carboxyloiiitrile         (Wisli- 

cenus  and  Russ),  A.,  i,  840. 
Flaorene-9-glycollic  acid  (Wislicenus 

and  Russ),  A-,  i,  841. 
Flaorenone,  salts  of,  and  compound  with 
a-naphthol  (Meyer),  A.,  i,  180. 
hydrobromide     periodide     (Gombero 

and  Cone),  A.,  i,  872. 
6:8-d2'bromo  (Montaone),   A.,  i,  42. 
1 :8-rfmitro-,  and  its  phenylhydraaone, 
semicarbazone  and   oxime  and    its 
derivatives  (Schmidt  and  StCtzkl), 
A.,  i,  30. 
Flaorenoneanil  (Reudkmkn),  A.,  i,  747. 
Flaorenone-y^-nitrophenylhydraione 

(Schmidt and  Wacnku),  A.,  i,  550. 
Fluorenoiie-;?-toluidine      (Reddelien), 

A.,  i,  747. 
Fluorenyl  ether    (Schmidt  and  St©t- 
zel),  a.,  i,  30. 


Fluorenyl  ether*  (Kliegf.l),  A.,  i,  733. 
Fluorescein    rfi'-;)crchlorate    (Hofmann 

and  Kikmreuther),  A.,  i,  105. 
Fluorescence,  ultra-violet,  and  chemical 
constitution  of  cyclic  compounds  (Ley 
and  Grafe),  A.,  ii,  563  ;  (Ley  and  v. 
Engelhardt),  a.,  ii,  813. 
Fluorescent  solutions,  electrolytic  con- 
ductivity of  (Rassenfosse),   a.,    ii, 
89. 
Fluorine,  distribution  of,  in  the  human 
organs  (Zdarek),  A.,  ii,  1085. 
apparatus  for  the  preparation  of,  and 
attempt   to  prepare    oxygen    com- 
pounds of  (Gallo),  a.,  ii,  405,  705. 
aromaticderivatives(MEYERand  HrB), 

A.,  i,  735. 
Hydrofluoric  acid  {hydrogen  flttoride), 
electric  conductivity  and  density 
ofsolu{ionsof(HiLLandSiRKAR), 
A.,  ii,  27. 
detection    of,    in    the    presence    of 
fluorides  (Cronheim),  A.,  ii,  154. 
Fluorine,  detection  of,  in  wines  (Kick- 
ton  and  Behncke),  A.,  ii,  889. 
estimation  of,  influorite(LoczKA),  A., 

ii,  542. 
estimation   of,    in    aromatic    fluorine 
derivatives  (Meyer  and  Hub),  A., 
ii,  996. 
Fluorone,   3-hydroxy-,  and  its  chloride 

(Kehrmann  and  Jones),  A.,  i,  409. 
Fluorones    (Pope    and    Howard),   T., 

1023;  P.,  113. 
Fongose,  relation  of  callose  to  (Tanret), 

A.,  i,  654. 
Foods,  new  compound  in  (Backs),  A., 
i,  225. 
Bengali,   composition    of   (Sherman 

and  Higgins),  A.,  ii,  444. 

detection   of  manganese    in     (Ditmi- 

TRE.scor  and  Xicolau),  A.,  ii,  1001. 

estimation   of  benzoic  acid    in  (van 

DER  Laan  and  Tydens),  A.,  ii,  759. 

estimation   of  nitrogen  in   (Enoei*), 

A.,  ii,  448. 
estimation  of  "saccharin"  in(TE8T0Ni), 
A.,  ii,  167  ;  (Tortelli  and  Piazza), 
A.,  ii,  908. 
Formaldehyde,   production    of,    in    the 
oxidation        of       ethyl     .  alcohol 
(Voisenet),  A.,  i,  91. 
photochemical  formation  of,  in  green 

plants  (Schryver),  A.,  ii,  334. 
action  of,  on  green  plants  (Grafr  and 

V.  Portheim),  a.,  ii,  335. 
decomposition    of,    at     a     red     heat 

(Gautier),  a.,  i,  542. 
detection  of,  in  wines  (Hubert),  A., 

ii,  465  ;  (Surke),  A.,  ii,  808. 
detection  of  traces  of,  in  presence  of 
acetaldehyde(DENlofe8),  A.,  ii,  357. 
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Formaldehyde,  modification  of  Rimini's 
test  for  (Schryver),  A.,  ii,  334. 
estimation   of    (Brautigam),  A.,  ii, 

1006. 
estimation     of,     in     formalin     soaps 

(Allemann),  a.,  ii,  465. 
titrations,    use    of   sodium   and  bar- 
ium hydroxides  in  (Sorensen),  A., 
ii,  556. 
rormaldehydephenylhydrazone,     nitro- 
cyano-      (Steinkopf,        Bohrmann, 
Grunupp,  Kirchhoff,  Jurgens,  and 
Benedek),  a.,  i,  307. 
Formaldehydes  alphozylic  acid,   sodium 
salt.     See  Rongalite. 
zinc  salt  (Becker),  A.,  i,  298. 
Formamide  as  a  solvent   for  inorganic 

salts  (RoHler),  a.,  ii,  684. 
Formazyl-o-methylacrylic    acid   (Hen- 
rich,    Reichenburg,    Nachtigall, 
Thomas,  and  Baum),  A.,  i,  902. 
Formic    acid,    occurrence    of,   in    rasp- 
berries (Rohrig),  a.,  ii,  235. 
formation  of,  by  hydrolysis  of  lignin 

(Cross),  A.,  i,  457. 
synthesis   of  (Berthelot  and   Gau- 

dechon),  a.,  ii,  564. 
mechanism  of  the  action  of  bromine 

on  (Bognar)  a.,  ii,  282. 
fermentation  of,  with  Bacillus  ply- 
Trwiithicnsis  (Franzen  and  Greve), 
A.,  ii,  799. 
fermentation    of,     by    Bacilhis    pro- 
digiosus    (Franzen    and    Greve), 
A.,  ii,  333. 
lead  salt,  crystalline  form  and  optical 
characters  of  (Karandi^eff),  A.,  i, 
151. 
sodium  salt,  compound  of,  with  acetic 
anhydride  (Tsakalotos),  A.,  i,  458. 
estimation  of  (Joseph),  A.,  ii,  1118. 
estimation    of,    in    the    presence    of 
acetic  acid  (Delehaye),  A.,  ii,1007. 
Formiminomethyl  ether  methyl  hydro- 
gen sulphate  (Matsui),  A.,  i,  696. 
Formylbenz-^-nitroanilide  (Mumm  and 

Hesse),  A.,  i,  311. 
Formylcodeine  (Farbenfabriken 

voKM.  F.  Bayer  &  Co.),  A.,  i,  765. 
9-Formylfluorene.         See      Fluorene-9- 

aldehyde. 
Formylmorphine,    and  its   salts  (Far- 
benfabriken  voRM.    F.    Bayer  & 
Co.),  a.,  i,  765. 
Fossil  wood,  analysis  of  a  (Hart),  A.,  ii, 

1077. 
Fowls,   behaviour  of  benzoic   acid   and 
glycine  in  (Yoshikawa),  A.,  ii,XSO. 
behaviour     of   phenylacetic    acid     in 
(Totani),  a.,  ii,  880. 
Fractionating  apparatus  (Hahn),    A., 
ii,  583. 


Fractionating  column,  a  new  (Hahn), 

A.,  ii,  183. 
Frangula-emodin,  salts  and  derivatives 
of  (OESTERLEand  Johann),  a.,  i,  861. 
Freezing  mixtures  (Duclaux),  A.,  ii 

1034. 
Freezing-point,  raising  or   lowering  of 
the  (Schreinemakers),  A.,  ii,  389. 
depression  of,  in  very  dilute  solutions 

(Bedford),  A.,  ii,  389. 
curve  for   mixtures  of  camphor  and 
phenol    (Wood    and    Scott),    T., 
1573  ;  P.,   194. 
measurements  on  small  quantities  of 
liquids   (BURIAN    and    Drucker), 
A.,  ii,  484. 
Freezing-points    of    gaseous    mixtures 

(Baume  and  Perrot),  A.,  ii,  825. 
Friedel- Crafts'  reaction  applied  to  naph- 
thalene (Homer),  T.,  1141  ;  P.,  11. 
with   chlorides  of  unsaturated    acids 
(KoHLER,  HERiTAGE.and  Burnley), 
A.,  i,  562. 
with    uusymmetrical    polycarboxylic 
acids  (Kirpal),  A.,  i,  504. 
Frogs,  blood   coagulation   in   (Prixgle 
and  Tait),  A.,  ii,  725. 
heart  of.     See  under  Heart, 
muscle.     See  Muscle. 
nerves.     See  Nerves, 
ovary.     See  Ovary, 
skin,  effect  of  deprivation  of  oxygen 
on   the  resting  current  of  (Mans- 
field), A.,  ii,  222. 
a-Fructose,      acetone      derivatives      of 
(Irvine    and  Garrett),   T.,    1277  ; 
P.,  143. 
o-and  jS-Frnctosemonoacetone     (Irvine 

and  Garrett),  T.,  1283  ;  P.,  143. 
Fruit,  chemical  organisation  of  a  typical 
(Vinson),  A.,  ii,  740. 
of  Menispermum  Canadense  (Neidig), 
A.,  ii,  801. 
Fruits  which  ripen  after  being  gathered, 
comjiosition  of  (Orro  and  Kooper), 
A.,  ii,  233,  439. 
occurrence  of  arsenic  in  (Headdkn), 
A.,  ii,  890. 
Fuchsite      from       Binn,      Switzerland 

(Pf.ior),  a.,  ii,  781. 
Fulminic  acid  (Wohler),  A.,  i,  231. 
condensation      of       azoimide       with 
(Palazzo),  A.,  i,  342. 
Fumaric  acid,   bromo-,  ])yridine  salt  of 
(Pfeiffer,  Langenburo,  and  Biren- 
cweig),  a.,  i,  878. 
Fungi,   decomposition  of  cyanamide  by 
(Kappen),  A.,  ii,  436. 
hydrolysis  of  raceniic  aniino-acids  by 

(Pringsheim),  a.,  ii,  437. 
higher,  chemistry  of  the  (Zellner), 
A.,  ii,  886. 
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Fungi  mould,   assimilation  of  ammonia 
and  nitrates  by  (Ritter),  A.,  ii,  230. 

edible,     estimation     of     choline     in 
(Polstorff).  a.,  ii,  234. 
Furan,  absorption  spectrum  of  (Purvis), 

T.,  1648;  P.,  201. 
Furfuraldehyde,  absorption  spectrum  of 
(Ppkvi.s),  T.,  1648  ;  P.,  201. 

reaction  of  sesame  oil  with  (vax  Eck), 
A.,  ii,  556. 

semicarbazone  (Kxopfer),  A.,  i,  433. 
Furforylideneacetone,         phenylhydra- 

zone  of  (AuwERS  and  Voss),  A.,  i,  71. 
Furfurylpropylcarbinol,  and  its  chloride 

and  acetate  iJuLKVER),  A.,  i,  55. 
Furoylacetic  acid,  ethyl  ester,  .<;alts  and 

derivatives  of  (ToRREY  and  Zanetti), 

A.,  i,  892. 
Furoylmalonanilic    acid,     ethyl    ester 

(ToRREY  and  Zanetti),  A.,  i,  892. 
Farylacrylic  acid,  benzoylamino-,  lacti- 

mide  of  (Flatoav),  A. ,  ii,  321. 
Furylalanine    Flatow),  A.,  ii,  322, 
3-Furyh^ooxazolone       (Torrey       and 

Zaneiti\  a.,  i.  892. 
Fnrylpropionic   acid,    behaviour  of,    in 

the  animal  body  (Sasaki),  A.,  ii,  637. 
3-Furyl-5-pyrazolone,    and    its    picrate 

and   acetyl   derivatives  (Torrey  and 

Zanetti),  A.,  i,  892. 
3Furyl-5-pyrazolone-l-benzeiie-jp-8ul- 

phonic  acid  (Torrey  and  ZANErn), 

A.,  i,  893. 
Fusel  oil,   theory   of  the  formation  of 
(Rodriguez Carracido),  A.,i,  350. 

colour  reaction  of,  with  salicylaldehyde 
and  sulphuric  acid  (Kreis),  A.,  ii, 
552. 

G. 

Gageite  from  Franklin,  New  Jersey 
(Phillips),  A.,  ii,  968. 

Galactans,  nutritive  value  of  (Swartz), 
A.,  ii,  727. 

o-  and  $dQ&la,ctom€taBa.cch&Tia.,  salts 
of  (Xef  and  Lucas),  A.,  i,  714. 

Galactose,  fermentation  of,  by  yeast 
(Harden  and  Norris),  A.,  ii,  989. 
detection  of,  in  lipoids  (Frankel  and 
Linnep.t),  a.,  i,  600. 

Galactosides,  preparation  of  (Rosen- 
helm  and  Tebb),  A.,  ii,  1085. 

Gallacetophenone,  w-amino-,  hydro- 
chloride (BAHdER  and  Ewins),  T., 
2261  ;  P.,  248. 

Gallein  ;>«rchlorate  (Hofmaxn,  Mirrz- 
LEU,  and  HoBOLD),  A.,  i,  370. 

Gallic  acid,  action  of  arsenic  acid  on 
(Ii-jin),  a.,  i,  908. 

Gallipharie  acid,  metallic  salts  of 
(Ki  nz-Krausr  and  Manicke),  A.,  i, 
458. 


I   cycZo€^allipharic  acid,  degradation  of,  by 
I        oxidising  agents   (Kunz-Krause  and 
Manicke),  a.,  i,  677. 
cycIomesoG&Ui-plLaxic        acid       (  Kunz- 
Krause  and  Manicke),  A.,  i,  677. 
Gallipinic     acid    (Kunz-Krause     and 

Manicke),  A.,  i,  678. 
Galloflavin    (Herzig,  Erdos,   and  Ru- 

zicka),  a.,  i,  676. 
isciGalloflavin,      tri-     and    tetramethyl 
ethers  (Herzig,  Erdos,  andRuziCKA), 
A.,  i,  676. 
Gallotannic    acid,   ethyl    ester    (Man- 
ning), A.,  i,  851. 
Gammarus,  blood  coagulation  in  (Tait), 

A.,  ii,  725. 
Garnet  containing  iron  and  chromium 

(Colomba),  a.,  ii,  968. 
Gas,  action  of  sodium  benzoate  on  the 
production  of,  by  bacteria  (Herter), 
A.,  ii,  147. 
illuminating,    preparation     of,    as    a 
lecture   experiment  (Teclu),  A., 
ii,  602. 
analysis  of  (Elliott),  A.,  ii,  353. 
Gases,  volcanic  (Brun),  A.,  ii,  135. 
spwitic  heats  and  equilibria  of,  from 
explosion  experiments   (Pier),   A., 
ii,  1031. 
ionisationin  (Metcalfe  ;  de  Bboglie 
and    Brizard),    A.,    ii,    11  ;    (de 
Broglie),  a.,  ii,  480. 
refraction    of,  and  its  application    to 

analysis  (Stuckert),  A.,  ii,  245. 
theory  of  dispersion  in  (Natanson), 

A.,  ii,  170. 
pressure  of  light  on  (Lebedeff),  A., 

ii,  472. 
influence  of  pressure  on  the  absorption 
of    ultra-red     radiation     by     (v. 
Bahr),  a.,  ii,  914. 
adsorption    of,     by    charcoal    (Hom- 
FRAY),  A.,  ii,  771,  1041;  (Titoff), 
A.,  ii,  1041. 
determination  of   viscosity  of  (Ran- 

kine),  a.,  ii,  188. 
solubility   of,     in   metals  and   alloys 
(Sievert.s  and  Krumbhaar),  A., 
ii,  410. 
in  water,  influence  of  colloids  and 
fine  suspensions  on  the  (Findlay 
and  Creighton),  T.,  536  ;  P.,  44. 
solubility  of,  in  sulphuric  acid  and  in 
mixtures    of   sulphuric     acid    and 
water  (Bohr),  A.,  ii,  198. 
reaction   of,    on    alkali    metals,    pro- 
duction of  negative  electrons  during 
the  (Habk.r  and  Just),  A.,  ii,  572. 
chemically   inert,    occurrence  of   free 

electrons  in  (Franck),  A.,  ii,  817. 
at  low  pressures,   friction  in  (Hogg), 
A.,  ii,  271. 
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Oases,  rate  of  evolution  of,  from  homo- 

gene(ius  liquids  (Veley  and  Cain), 

A.,  ii,  25. 
submitted    to    very    high    pressures, 

chemical  reactions  in  (Briner  and 

Wroczynski),  a.,  ii,  120,  707. 
chemical  effects  of  ultra-violet  light  on 

(Berthelot  and  Gaudechon),  A., 

i,  349  ;  ii,  564,  606. 
of   the    argon    group,    viscosities   of 

(Rankine),  a.,  ii,  409,  829. 
liquefied,  binary  mixtures  of  (Steele 

and  Bagster),  T.,  2607  ;  P.,  253. 
rarefied,    conduction  of  heat  through 
(SoDDY  and  Berry),  A.,  ii,  180. 

theory    of  transpiration,   diffusion, 
and  thermal  conduction  (Smolu- 
CHOW.SKi),  A.,  ii,  1042. 
action  of,  on  green  plants  (Mirande), 

A.,  ii,  884. 
Improved  method  of  collecting,   from 

the  mercury  pump  (Keyes),  A.,  ii, 

66. 
apparatus   for  measuring  the  volume 

of  (MtJLLER),  A.,  ii,  893. 
apparatus     for     demonstrating     the 

volumetric  composition  of  (Fenby), 

T.,  1200;  P.,  134. 
containing  helium   from  the  German 

salt  beds  (Erdmann),  A.,  ii,  376. 
from    mineral     springs,     analysis    of 

(HiNTZ  and  GRiJNHur),  A.,  ii,  356, 

1111  ;  (Henrich),  a.,  ii,  1111. 
of    sulphur    furnaces,    estimation    of 

sulphuric  acid  and  sulphur  dioxide 

in  (Pellet),  A.,  ii,  69. 
Gas- absorption  apparatus  (Billy),  A., 

ii,  704. 
Gas-absorption  pipette,  modification  of 

Nowicki's  (de  Koninck),  A.,  ii,  648. 
Gas  analysis  by  condensation  (Erdmann 

and    Stoltzenberg  ;      Stoltzen- 

berg),  a.,  ii,  649. 
use  of  phosphorus  solutions  in  (Cent- 

nerszvi^er),  a.,  ii,  541. 
by  means  of  refractive  power  (Stuck- 

ert),  a.,  ii,  245. 
apparatus    (Elliott),    A.,     ii,    353  ; 

(Uhlig),  a.,  ii,  354. 
apparatus,  automatic  (Hohmann),  A., 

ii,  237. 
simplified  eudiometer  for  (Richard- 
son and  Jaffi^.),  A.,  ii,  341. 
with     the     "  decomposition     flask " 

(Berl  and  Jurissen),  A.,  ii,  240, 

242. 
improvement    in    Fresenius'    method 

for  estimating  hydrocarbons  (H en- 
rich), A.,  ii,  355. 
Gas-burette.     See  under  Burette. 
Gas   exchange,    mechanism   of  (Krogh 
and  Krogh  ;  Krogh),  A.,  ii,  512. 


Gas  generator  in  connexion  with   the 

nitrometer  (Rupp),  A.,  ii,  344. 
Gas  volumes,  graphic  method  for  correc- 
tion of  (Farmer),  A.,  ii,  686. 
Gas-washing  apparatus  (Gumming),  A., 

ii,  841. 
Gaseous  explosions  (British  Associa- 
tion Report.s),  a.,  ii,  687. 
Gaseous      mixtures,      explosibility     of 

(Epstein  and  Krassa),  A.,  ii,  202. 
Gastric  digestion.     See  Digestion. 
Gastric   fluid,   quantity   of  secretion  in 

the  (Winter),  A.,  ii,  786. 
Gastric   juice,    action    of   thermal    in- 
fluences on  the  digestive  power  of 
(Roeder),  a.,  ii,  423. 
occasional  occurrence   of    urobilin   in 

(Lavialle),  a.,  ii,  729. 
of  man  and  dog,  the  proportionality 
of  proteolytic  and  rennetic  action  of, 
in  normal  and  pathological  cases 
(Migay  and  Sawitsch),  A.,  ii, 
140. 
of  ox  and  calf,  chymosin  and  pepsin 

in  the  (Rakoczy),  A.,  i,  801. 
of  the   selachian   fishes,  hydrochloric 
acid  of  the  (Weinland,Grohmann, 
and  Steffen),  A.,  ii,  1082. 
analysis  of  (Tamayo),  A.,  ii,  667. 
Gastrotoxin    and    the    healing  of  gas- 

tiotoxic  ulcers  (Bolton),  A.,  ii,  734. 
Gelatin  (Trunkel),  A.    i,  704. 

optical  rotation  of  (Trunkel),  A.,  i, 

648. 
ciystallisationof  (v.  Weimarn),  A.,  ii, 

1046. 
destruction  of,  by  Micrococcus  prodigi- 

osiis  (Mesernitzky),  a.,  ii,  1097. 
demineralised,  preparation  and  proper- 
ties of  (Dii6ri5  and  Gohgolewski), 
A.,  i,  448. 
a  colour  reaction  for  (Liesegang),  A., 
ii,  84. 
Gelatinisation,      mechanism      of      (v. 

Weimarn),  A.,  ii,  1046. 
Gelsemium,  the  constituents  of  (MoORE), 

T.,  2223,  P.,  247. 
Gentian  root,  preparation  of  gentiopicrin 
from  (BouRQUELOT  and  Bridel),  A., 
ii,  337. 
Gcntiana   pneumonanthe,    occurrence  of 
gentioj)icrin   in    roots   and    stems    of 
(Bourquelot  and   Bridel),   A.,    ii, 
887. 
Gentiopicrin,    presence    of,    in     Chlora 
perfoliata        (Bourquelot       and 
Bridel),  A.,  ii,  234. 
occurrence  of,  in  roots   and   stems  of 
Gcntiana  pneumonanthe  (Bourque- 
lot and  Bridel)  A.,  ii,  887. 
preparation     of    (Bourquelot     and 
Bridel),  A.,  ii,  337. 
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a-q/cloQertLTaic    acid,    action   of   hypo- 

iodous  acid  on  (Bougaclt),  A.,  i, 

254. 

derivatives  of  (Bouveault),  A. ,  i,  380. 

Geraniol,  action  of  hydrochloric  acid  on 

(DcpoxT  and  Labaune),  A.,  i,  184. 

odour,    cause    of   (Austerweil    and 

Cochin),  A.,  i,  687. 
oxides  of  (Prileschaeeff),  A.,  i,  86. 
a-cycZoCteraniol,        phenylurethane       of 

(Bouveault),  A.,i,  380. 
cyc/oGeraniolene,    synthesis  of  (Cross- 
ley  and  Gillixg),  T.,  2218  ;  P.,  252. 
Geranium  oil  (Schimmel  &  Co.),  A.,  i, 

757. 
o-'-vcZoGeranyl    acetate     (Bouveault), 

A.,  i,  380. 
Germaniom,  extraction  of,  from  blendes 
(Urbain,   Blondel,  and  Obiedoff), 
A.,  ii,  717. 
Germination,  action  of  aqueous  solutions 
of  electrolytes  on  (Micheels),  A., 
ii,  232. 
action  of  anodic  and  cathodic  liquids 
on  (Micheels),  A.,  ii,  883. 
Gland,  thyroid.     See  under  Thyroid. 
Glands,     physiology    of    (Asher    and 
Karaulow),  a.,  ii,  628. 
mammary,  enzymes  of  (Grimmer),  A., 

ii,  325. 
milk,  scission  products  of  the  nucleo- 

protein  of  (Mandel),  A.,  i,  147. 
salivary.     See  under  Salivary. 
Glass,    electrolysis    of  (Le   Blanc  and 
Kerschbaum),  a.,  ii,  481  ;  (Heyd- 
WEiLLER  and  Kopfermaxn),  a.,  ii, 
685. 
permeability    of,    for    vapours   (Zes- 

gelis),  a.,  ii,  504. 
supposed    permeability  of  (Elsden), 

P.,  7. 
action  of  the  o-rays  on  (Rutherford), 

A.,  ii,  175. 
eosin  reaction  of,  at  fractured  surfaces 
(Mylius),  a.,  ii,  656. 
Glauconite,     submarine,    chemistry    of 

(Caspaui),  a.,  ii,  722. 
Glaneophyllin,   and  its  potassium  salt 
(Willstatpkr  and  Fritzsche),  A,,  i, 
128. 
Olaucoporphyrin,  and  its  salts  (Will- 

sTArrKK  and  Fuitzsche),  A.,  i,  129. 
Gliadin,  action  of  the  gastric  juice  on 

(Baglioxi),  a.,  ii,  625. 
Globolins,   precipitation   of,  at  the  iso- 
electric point  (Rona  and  Micharlis), 
a.,  i,  905. 
Glow  light  at  points,  spectral  analysis  of 

(Dechend),  a.,  ii,  2. 
/I-Olacasei,    distribution  of,   in   plants 
(Armstrong,  Armstrong,  and  Hob- 
ton),  P.,  334. 


Glucinom,  action  of,  on  the  frog's  heart 

(Mines),  A.,  ii,  525. 
Glucinom    lactate    (Calcagni),    A.,    i, 
708. 
sulphate,     hexahydrated   (Levi-Mal- 

vano),  a.,  ii,  37. 
formates  (Tan.a.tar),  A.,  i,  354. 
Glucosamine  hydrochloride,  preparation 
of,  from  ovomucoid  (Oswald),  A.,  i, 
716. 
Glucoseanilide-o-carbozylic  acid  (Merck 

and  Flimm),  A.,  i,  438. 
Glucoside     of    Eremoslachys    laciniata 
(Khouei),  a.,  ii,  151,  886. 
cyanogenetic,      occurrence       of,       in 
Linaria  striata  (Bourquelot),  A., 
ii,  63. 
in  the  leaves  of  the  pear  tree  (Bour- 
quelot and  Fichtenholz),  A.,  ii, 
742. 
oiPyrola  rotundifolia  (Fichtenholz), 

A.,  ii,  889. 
from   Tephrosia    purpurea    (Clarke 
and    Banerjee),    T.,    1833  ;     P., 
213. 
Glucosides,     formation     of,    by    plants 
(CiAMiciAN  and  Ravenna),  A.,  ii, 
234. 
in  species  of  Veronica  (Vintilksco), 
A.,  ii,  339. 
Glucosides.     See  also  : — 
Alliin. 
Arbutin. 
Convolvulin. 
Convolvulinic  acid. 
Comin. 
Digi  toxin. 
Gentiopicrin. 
/8-Glyci'lglucoside. 
Incarnatrin. 
Meliatin. 
Methylarbutin. 
Mowrin. 
Primeverin. 
Primulaverin. 
Pruiiitrin. 
Quercitrin. 
Serotrin. 
Trifolin. 
iioTrifolin. 
Olncosyringic      acid,       synthesis      of 

LMaithner),  a.,  i,  677. 
Glue,   delicate  reaction   for  (Schmidt), 

A.,  ii,  911. 
Olntaconic  acid  group,  stereochemistry 

of  (Fkist),  A.,  i,  7. 
Olutacononic  acid,  ethyl  ester,  mesityl- 
o-phenetyl-,  phenyl-,  ;>-nitrophenyl- 
and  oa-wi-xylylhydrazones  (Hex- 
rich,  Reichenburg,  Nachtigall, 
Thomas  and  Baum),  A.,  i,  901, 
902. 
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Glutamic  acid,  preparation   of   salts  of 

(Abdekhalden    and     Kautzsch), 

A.,  i,  230. 
copper    salt    of    (Morgenstekn   and 

Zbrner),  a.,  i,  656. 
ethyl  ester,  action  of  diazo-compounds 

on       (Henrich,       Reichenbttrg, 

Nachtigall,  Thomas  and  Baum), 

A.,  i,  900. 
metallic  salts  of  (Abderhalden  and 

Kautzsch),  A.,  i,  769. 
separation   and  estimation  of  aspartic 

acid  and  (Osborne   and   Liddle), 

A.,  ii,  1007. 
Glutardialdeliyde,  derivatives  of  (Har- 
ries), A.,  i,  361. 
Olutaric   acid,    /8-imino-a-cyano-,   ethyl 
ester,  and  its   alkyl  derivatives,    con- 
stitution of  (Campbell  and  Thorpe), 
T.,  1229;   P.,  176. 
Glycoemia    at    a    very    high     altitude 

(Bayeux),  a.,  ii,  875. 
Glyceric  acid,  di-o-naphthylurethane  of 
(Neuberg  and   Hirschberg),  A.,  i, 
694. 
Glycerides  of  butter  fat  (Siegfeld),  A., 

ii,  327. 
mono-,  syntheses  of  (Grdn),  A.,  i,  356. 
Glycerol,  production  of,  during  alcoholic 

fermentation   (Carracido),    A.,    i, 

350. 
association  of  (Elis]6eff  and  Kurbat- 

off),  a.,  ii,  103. 
mixtures  of,  with  alcohols,  free  energy 

of  chemical  action  in  (Pissarjewsky 

and    Trachoniotowsky),    A.,    ii, 

402. 
electrolysis    of    (Lob    and    Pulver- 

macher),  a.,  i,  94. 
complex    compounds     of,     with    the 

alkaline   earth  metals    (Grun  and 

Husmaxn),  a.,  i,  352. 
mono-  and  rfi-bromohydrins,  prepara- 
tion of  (Carr6),  a.,  i,  649. 
a-7no?iochIorohydrin,     preparation     of 

aryl  ethers  of  (Boyd  and  Marle), 

T.,  1788  ;   P.,  208. 
?n,ono- and  cjz-lactates  ( Kalle  &  Co.), 

A.,  i,  297. 
0-    and   ^-chlorophenyl    ethers    (Les 

EtABLISSEMENTS  PoULENC   FfikRES 

and  FouRNEAu),  A.,  i,  373. 
phenyl       ethyl,       di-/>-to]yl,       di-a- 

naphthyl      and      di-/)-nitrophenyl 

ethers  (Fourneau),  A.,  i,  246. 
0-,   m-,    and  p-tolyl   and   o-   and    )3- 

naphthyl  ethers  (Zivkovic),  A.,  i, 

246. 
Glycerol,  estimation  of,  in  winea  (B:6ys), 

A.,  ii,  756. 
Glycerohnonotyrosine      (Abderhalden 
and  Guggenheim),  A.,  i,  226. 


Glyceryl  iWformate  (Romburgh),  A.,  i, 
215. 
trinitrate      {nitroglycerin),      alkaline 
hydrolysis  of  (Berl  and  Delpy), 
A.,  i,  456. 
bromoisovalerate  dipalmitate  (AgDER- 
halden  and  Guggenheim),  A.,  i, 
226. 
Glycide  ethers  from  guaiacol  and  thymol 
(Fourneau),  A.,  i,  246. 
aryl  ethers,   action    of   ammonia    on 
(Boyd),  T.,  1791  ;   P.,  209. 
Glycidic    acid,     esters    of,     action    of 
halogen  acids  on   (Darzens),  A.,  i, 
460. 
Glycinamide,  preparation  of  (Schenck), 

A.,  i,  100. 
Glycine,    ethyl   ester,    hydrobromide  of 
(Fischer  and  Schrader),  A.,  i,  270. 
Glycine  hispida  (soy  bean),  putrefaction 
bases     from     the     decomposition    of 
(Yoshimura),  a.,  ii,  1103. 
Glycocholic  acid,  sodium  salt,  influence 
of,   on  tryptic  digestion  (Quagliari- 
ELLO),  A.,  ii,  627. 
Glycocyamine  (Schenck),  A. ,  i,  546. 
Glycocyamidine  (Schenck),  A.,  i,  546. 
Glycogen,     the     parent     substance     of 
(PflIjger  and  Junkersdorf),  A., 
ii,  225. 
formation  of,  in  the  liver  of  tortoises 
with   pancreatic   diabetes    (NiSHi), 
A.,  ii,  227. 
in   the   frog's  ovary  (Kato  ;    Bleib- 

treu),  A.,ii,  628. 
oxidation  and  hydrolysis  of,  by  hydro- 
gen peroxide  (Gatin-Gruzewska), 
A.,  i,  610. 
estimation    of   (Grube  ;     Pfluger), 

A.,  ii,  81. 
influence  of  iron  on  the  estimation  of 
(Starkenstein),  a.,  ii,  792. 
Glycogenase,    distribution    of,    in    the 
animal  body  (Macleod  and  Pearce), 
A.,  ii,  144. 
Glycol,   CiflHooOo,    from  action  of  mag- 
nesium tert. -butyl  chloride  on  ethyl 
oxalate  (Egorova),  A.,  i,  91. 
CiiHifiOj,  from  2-methoxy-l-methyl-3- 
)//-allylbenzene  (Guillaumin),  A.,i, 
478. 
Glycol.     See  Ethylene  glycol. 
Glycols,    complex  compounds   of,   with 
metallic  salts  (Grun  and  Boedkck- 
er)  a.,  i,  351. 
diprimary,  synthesis  of  (Dionheau), 

A.,  i,  353. 
AY-acetylenic,  oxidation  of  (Dupont), 

A.,  i,  456. 
optically  active,   from   Z-bcnzoin   and 
from  methyl  Z-mandelate  (McKen- 
ziE  and  Wren),  T.,  473  ;  P.,  54. 
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a-GlyeolB,  action  of  dehydrating  agents 

on  (TiFFEN-EAU),  A.,  i,  379. 
/S-Glycolglucoside,  tetra-acetyl  (Fischer 

and  Fischer),  A.,  i,  717. 
/3-Glycol-rf-gluco8ide      (Fischer      and 

Fischer;,  A.,  i,  718. 
Olycoljsia   (Michaelis  and  Roxa),  A., 
ii,  139. 

in  the  tissues  (De  Meyer),  A.,  ii, 
631. 

at  a  very  high  altitude  (Bateux),  A., 
ii,  875. 
Glycosoris.     See  Diabetes. 
Glycuronic  acid,  new  method  of  obtain- 
ing (Neuberg  and  Lachmaxn),  A., 
i,  325. 

excretion  of,  after  administration  of 
aromatic  compounds  (Stern),  A., 
ii.  880. 

new  reaction  for  (Goldschmiedt),  A., 
ii,  555. 

detection  of,  in  urine  (Jolles),  A.,  ii, 
164  ;  (Goldschmiedt),  A.,  ii,  759  ; 
(Berxier),  a.,  ii,  11*21. 

and  ethereal  sulphates  in  human 
urine  (Tollexs),  A. ,  ii,  732. 

estimation  of,  in  urine  (ToLUENS  and 
Sterx),  a.  ,  ii,  323. 
GlycyI-rf-alanyl-Meucyl-rf-(Soleucine, 

and   its   copper  salt    (Abderhalden 

and  Hirsch),  A.,  i,  720. 
Glycylallylamine,    and   its   picrate  and 

benzoyl    derivative     (Harries     and 

Peters ek).  A.,  i,  228. 
Glycyl/aspartic    acid    (Fischer    and 

Fiedler),  A.,  i.  656. 
Glycylaspartyldiglycine   (Fischer  and 

Fiedler  I,  A.,  i,  657. 
Glycylcholesterol,  and  its  hydrochloride 

(Abderhaldex  and  Kautzsch),  A., 

i,  253. 
Olycyl-c^Z-leaeinamide,    and   its  hydro- 
chloride (Bergell  and  v.  WiJLFixo), 

A.,  i,  365. 
Glycyl-Meacine     (Abderhaldex     and 

Weber),  A.,  i,  719. 
Glycyl-^uoleacine,   and    its  anhydride 

(Abderhaldex  and  Schuler),  A.,  i, 

304. 
Glycyl-Mencyl-glycyl-Meucine(ABD*R- 

halden  and  Weber),  A.,  i,  719. 
Glycyl-rfi-serine,     and     its     anhydride 

(Fischer  and  Roesser),  A.,  i,  657. 
Olyoxaline,    l:2:4:5-(«<ratodo-  (Fault), 

A.,  i,  639. 
Glyoxalines,  tantomerism  of  (Ptmak), 

T.,  1814  ;  P.,  211. 
Olyoxalylpropionanilide,    and    its  salts 

(WiNUAi-si,  A  ,  i,  28.3. 
Glyoximeperoxides  (dinitronaeyU),  action 

of  primary  amines  on  (Bobbkkxn),  A., 

i,  643. 


Olyozylic  acid,  injury  to  the  heart  from 
(Kahx  and   Starkexsteix),   A.,   ii, 
976. 
Gnaphaliwn  avenarium,    oil   from    the 

flowers  of  (Haessel),  A.,  i,  864. 
Onoscopine   {d\-narcotine),   synthesis  of 
(Perkix  and  RoBixsox),  P.,  46. 
resolution  of  (Perkin  and  RoBmsos), 

P.,  131. 
hydrochloride,  picrate,  and  picronolate 
(Rabe     and     McMillax),    A.,    i, 
335. 
Gnoscopine,   amino-,   acetylamino-,  and 
nitro-,    and    derivatives    (Hope    and 
Robixsox),  p.,  228. 
Gold,     solubility     of,     in     nitric     acid 
(Dewey),  A.,  ii,  304. 
solubility  of,  in  potassium  ferrocyanide 

(Beitel),  a.,  i,  723. 
effect  of  ferric  and  cupric  salt  solutions 

on  (McCacghet),  A.,  ii,  42. 
colloidal,    preparation  of  (Oechsneb 
de  Coxixck),  a.,  ii,  963. 
optics  of  (Rolla),  a.,  ii,  304. 
hydrosols  (Thomae),  A.,  ii,  42. 
particles,  ultra-microscopic,  formation 
of,  by  the  action  of  ultra-violet  light 
on  solutions  of  goldsalts  (Svedberg), 
A.,  ii,  509. 
salts,  action  of  ultra-violet  light  on 
solutions  of  gold  salts  (Svedbebg), 
A.,  ii,  509. 
Gold  alloys  ^vith  cobalt  (Wahl),  A.,  ii, 
299. 
with  magnesium   (Urazoff),    A.,  ii, 
43;  (Urazoff  and  Vogel),  A.,  ii, 
872. 
Gold  chloride,  auto-oxidation  of  (  Vanino 
and  Rossler),  A.,  ii,  620. 
hydroxide,    action  of,   on    potassium 

ferrocyanide  (Beutel),  A.,  i,  723. 
Chloroamic  acid,  action  of,  on  potass- 
ium ferrocyanide  in  aqueous  solution 
(Beutel),  A.,  i,  722. 
Aoroas  cyanide,  action  of,  on  potass- 
ium  ferrocyanide  (Beutel),  A.,  i, 
723. 
Gold,  qnalitatire  test  for  small  quantities 
of  (Armani  and  Barboki),  A.,  ii, 
659. 
estimation  of,  by  means  of  hydrogvn 
peroxide  (Ros.sler),  A.,  ii,  1115. 
Gold    bullion    assay,    accuracy    of    the 

(Phelps),  T.,  1272;  P.,  139. 
Gorgonic    acid,    iodo-.     See     Tyrosine, 

di-'\oAo-. 
Gout(GuDZEXT),  A.,  ii,  146 ;  (Bkchhold 
and  Zieolkr),  A.,  ii,  329. 
calcium  metabolbm  in  (MACKAaxLL, 
Moore,     and     Thomas),    A.,     ii, 
732. 
Onhamite  (Richardson),  A.,  ii,  964. 
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G-raphite,  estimation  of  tron  in,  by  com- 
bustion (  Dennstedt  and  Klunder), 
A.,li,  547. 
estimation  of  combustible  sulphur  in 
(Cibulka),  a.,  ii,  749. 
Qrass,  effect  of  manganese  on  (Guthrie 

and  Cohen),  A.,  ii,  444. 
Greenockite  (Fromme),  A.,  ii,  314. 
Grignard  reagents    (Bodtker),  A.,   i, 
214. 
action  of,  on  camphoric  and  isocam- 
phoric  esters  (Shibata),  T.,  1239 ; 
P.,  141. 
action  of,  on  methylethylacraldehyde 

(Bjelouss),  a.,  i,  706. 
action  of,  on  methyl  ^-methoxysuccin- 
ate,    methyl    maleate,    and   maleic 
anhydride  (Purdie  and  Arup),  T., 
1537;  P.,  199. 
Growth,  biochemistry  of  (Cramer  and 

Pringle),  a.,  ii,  685. 
Gnaiacol,    action    of    phosphorus    tri- 
chloride on  (Dupuis),  A.,  i,  248. 
condensation    of   benzaldehyde    with 
(Manchot),  a.,  i,  314. 
Guaiacum  resin,  catalytic  oxidation  of 

by  copper  (Colwell),  A.,  i,  54. 
Guaiacyl  acetate,  4-nitro-  (Wegscheider 

and  Klemexc),  A.,  i,  672. 
Gaaiacyl    co-bromoethyl    ether    (Wohl 

and  Berthold),  A.,  i,  620. 
Guaiacylphosphorus  chloride  and  tetra- 
chloride (Dupuis),  A.,  i,  248. 
Guaiacyl  vinyl  ether  (Wohl  and  Bert- 
hold),  A.,  i,  620. 
Guanidine,  and  derivatives  of  ^Schbnck), 
A.,  i,  99. 
amino-,  diazo-compounds  from  (HoF- 
MANN  and  Roth),  A.,  i,  232  ;  (Hof- 
MANN,   Hock,  and    Roth),   A.,   i, 
446. 
y-Guanidinobutyric  acid,   synthesis   of, 
and     its     auri-     and     hydrochlorides 
(Engeland    and   Kutscher),   A.,    i, 
825. 
o-Guanidinohexoicacid,e-benzoylamino-, 
8nd  €-amino-,  derivatives  of  its  an- 
hydride (Fischer  and  Zempl^n),  A., 
i,  305. 
&-Ouanidinohezoic  anhydride,  €-amino-, 
and  its  platinichloride  (Fischer   and 
Zempl^n),  a.,  i,  612. 
Guanine,   conversion   of,  into   xanthine 

(Fischer),  A.,  i,  336. 
Guaninepropionic  acid,  ethyl  ester  and 
its   hydrochloride   (Farbknfabriken 
voRM.  F.  Bayer  &  Co.),  A.,  i,  79. 
o-Guanino-a>-valeric  acid,  5-aniino-,  and 
8-benzoylamino-,  synthesis  of  (Soren- 
sen),  a.,  i,  227. 
Gnanosine,  occurrence  of,  in  the  pancreas 
(Leveke  and  Jacobs),  A.,  ii,  978. 


Guanylazoimide  j;erchlorate  (Hofmaxn 

HouK,  and  Roth),  A.,  i,  447. 
Gaanylcarbamide,    and    its    hydrogen 

sulpliate  and  picrate  (Soll  and  Stut 

zer),  a.,  i,  14. 
Gnanylcarbamidesnlphonic  acid,  and  it 

ammonium,  barium,  and  calcium  salt 

(Soll  and  Stutzer),  A.,  i,  14. 
Guanyldiazoguanyltetrazen  (Hofmann 

Hock,  and  Roth),  A.,  i,  446. 
Guanylic  acid  (Bang),  A.,  i,  647,  906. 

from     the     pancreas     (Steudel    ani 
Brigl),  a.,  i,  703. 
Gnanyltetrazyltetrazen         (Hofmann 

Hock,  and  Roth),  A.,  i,  446. 
Gnava-Ieaf  oil  (Schimmel  &  Co.),  A.,  i 

329. 
Guinea-pig,  injection  of  peptone  in  thi 
(Biedl  and  Kraus),  A.,  ii,  736. 

purine  enzymes  of  (Mitchell),  A.,  ii 
731. 
Gum-acacia,  enzymes  of  (Grafe),  A.,  i 

148  ;  (Reinitzer),  A.,  i,  290. 
Gums,  from    Acacia  pycnantha,  Acacit 

horrida,    Acacia   arabica,   and   Melic 

AzadiracfUa  (Meiningek),  A.,  i,  363 
Gun-cotton,  action  of  alkalis  on  (Piest) 
A.,  i,  464. 

detection    of    mercuric     chloride    ii 
(Jannopoulos),  a.,  ii,  549. 
Gunpowder,   estimation  of  chlorates  ir 

(Fages  Virgili),  a.,  ii,  348. 
0-,  j3-,  and  isoGurjunene  (Deussen  anc 

Philipp),  a.,  i,  575. 
Gurjun  oil  (Deussen  and  Philipp),  A., 

i,  687. 
Gynocardase  (Moore  and  Tutin),  T.. 

1285  ;  P.,  182. 
Gynocardin  and  its   sodium   derivative 

(Moore  and  Tutin),  T.,  1285  ;  P.,  182, 
Gypsum,    apparatus  for  testing  (van'i 

Hoff),  a.,  ii,  348. 
Gyrolite    from    Co.    Antrim   (Flbisch- 

MANN),  A.,  ii,  310. 


Hsemochromogen  (Kalmus),  A.,  ii,  664 

(Mita  ;  Lochte),  A.,  ii,  665. 
Hsemocyanin    of    Limulus   polyphermu 

(Alsbf.rg  and  Clark),  A.,  i,  647. 
Haemoglobin,  osmotic  pressure  of  (Roaf), 

A.,  i,  209. 
crystals,  preparation  of  (Offbinoa), 

A.,i,  793. 
combination     of,   with     mixtures    oi 

oxygen      and     carbon      monoxide 

(Krogh),  a.,  ii,  512. 
behaviour     of,     towards     hydrazine, 

(Letsche),  a.,  i,  599. 
of  molluscs,  comparison  of,  with  that 

of  vertebrates  (Palauino),  A.,  ii,  50. 
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flaemolysis    (Gros),  A.,  ii,   51,    1082; 
(Sutherland  and  McCay),  A.,  ii, 
223;  (Fischer),  A.,  ii,  970. 
by  lipoids  (Meterstkix),  A.,  i,  514  ; 

(LiEFMASX  and  Cohx),  A.,  ii.  726. 
by  cobra  poison  (Bang),  A.,  ii,  229. 
in  the  liver  (Fixdlay),  A.,  ii,  788. 
by  soaps,  inhibition  of  (Meykrstein), 

A.,  ii,  223. 
as  a  means  of  detecting  saponin  in  beer, 

wine,  and  aerated  waters  (Rcscoxi), 

A.,  ii,  559. 
Haemolytic  agents,  action   of,  on  pan- 
creatic     lipase      (Rosenheim      and 
Shaw-Mackenzie),  A.,  ii,  517, 
Haemopyrrole  (Piloty  and  Quitmann)  ; 
A.,    i,    133;    (Leyko    and    March- 
lewski),  a.,  i,  144  ;  (Makchlewski), 
A.,  i,  188. 
Halochromy,     theory      of     (Pfeiffer, 
Halperin,  Pros,  and  Schwarzkopf), 
A.,  i,  852. 
Halogen,  replacement  of,  by  the  nitro- 

group  (Raiford  and  Heyl),  A.,  i, 

373,  730. 
reactivitv    of   the,   in    organic    com- 
pounds (Senter),  T.,  346;  P.,  23, 

344. 
Halogens,    conductivity    of,    in   nitro- 
benzene   (Bruner    and  Galkcki), 

A.,  ii,  382. 
action   of,   on    mercuricamphor   com- 
pounds (Marsh),  T.,  2410  ;  P.,  297. 
conversion  of,  into  alkali  halogen  salts 

(Meschorer),  a.,  ii,  410. 
velocities  of  certain  reactions  between 

metals  and  (van  Name  and  Edgar), 

A.,  ii,  280. 
Beilstein  reaction  for  (Milroth),  A., 

ii,  67. 
estimation   of,   in   organic  substances 

(Marcussok  and  Doscher),  A.,  ii, 

543. 
Halogen  acids,  analysis  of  mixtures  of 

(Dkhn),  a.,  ii,  67. 
Halogen     compoanda,     therraochemical 

investigations  of  (Sventoslavsky), 

A.,  ii,  187. 
the    relation    between   reactivity   and 

chemical  constitution  of  (Clarke), 

T.,  416;  P.,  26. 
or^nic,   the    action   of  calcium   and 

lithium  on  (Spencer  and  Price), 

T.,  385;  P.,  26. 
interaction  of,  with  metals  of  the  iron 

group    (Spencer   and   Harrison), 

P..  118. 
in   the  United  States  Pharmacopaiia, 

estimation  of  the  (Elvove),  A.,  ii, 

905. 
Halogen  hydrides,  dielectric  constants  of 
(Schaefek  and  Schlundt),  A.,  ii,  12. 

xcviii,  ii. 


Halogenalkyloxycarbozylic  acids,   aro- 
matic,   preparation     of    (Chemisghe 
Fabrik  von  Heyden),  a.,  i,  37. 
Harmaline,    pharmacological    action   of 

(Gunn),  a.,  ii,  638. 
Heart,  influence  of  carbon  dioxide  on  the 
beat  of  (Jerusalem  and  Starling), 
A.,  ii,  524. 
injury  to    the,    from    glyoxylic    acid 
(Kahn  and  Starkenstein),  A.,  ii, 
976. 
metabolism.     See  under  Metabolism, 
muscle,     union      of     poisons      with 
(Vernon),  A.,  ii,  1086. 
extractives   and   digitalis   (ScHLlo- 
mensun),  a.,  ii,  976. 
dog's,  gaseous  metabolism  of,  during 
vagus   inhibition    (Wolfsohx   and 
Ketron),  a.,  ii,  222. 
frog's,  action  of  barium  chloride  on 
the  (Poclsson),  A.,  ii,  529. 
action    of    glucinum,    lanthanum, 
vttrium     and     cerium     on     the 
(Mines),  A.,  ii,  525. 
action  of  praseodymium,  didymium 
and  erbium  on  the  (Mines),  A., 
ii,  794. 
mammalian,  action   of   aconitine    on 

(CcsHNY),  A.,  ii,  224. 
isolated  mammalian,  action  of  blood 
proteins     on     the     (Gorham    and 
Morri.sox),  a.,  ii,  324. 
tortoise,  respiration  of  the,  in  relation 
to    functional    activity    (Vernon), 
A.,  ii,  524. 
Heat     See  under  Thermochemistry. 
Hedera-perozydase    (van  der  Haar), 

A.,  i,  604. 
Hedysarum   corotiarium    {Soola    clover), 
nitrogen-free  extract  of  (Scurti),  A., 
ii,  744. 
HeliarUhns  tuberosum,  presence  of  betaine 
in  the  tubers  of  (Schulze),  A.,  ii,  534. 
Helium,  accumulation  of,  in  geological 
time  (Strutt),  A.,  ii,  9,  175,  920. 
in  recent  minerals (Pirm),  A.,  ii,  767. 
in  non-radioactive  minerals  (Pictti), 

A.,  ii,  677. 
in  the  air  of  Naples  and  in  Vesuvius 

(Piutti),  a.,  ii,  290. 
gases    containing,    from    the   Gennan 

salt-beds  (Ekdmann),  A.,  ii,  376. 
production   of,  by   radium   (Ruthkr- 
FORD  and  Boltwood),  A.,  ii,  175; 
(Dk.war),  a.,  ii,  376. 
liberation    of,   from   minerals   by   the 
action  of  heat  (Wood),  A.,  ii,  610. 
rate  of  prmliiction  of,  from  thorianite 
and   pitchblende  (Strutt),  A.,  ii, 
1023. 
density    and    molecular    weight    of 
(Watson),  T.,  810;  P.,  70. 
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Helium,  spectrum  of  (Hicks),  A.,  ii,  86. 
measurement  of  normal  lines  in  the 
(Eversheim),  a.,  ii,  369. 

ultra-red  line  spectrum  of  (Paschen), 
A.,  ii,  1014, 

absorption  of  cathode  rays  of  different 
velocity  in  (Robinson),  A.,  ii,  93. 

dispersion     of     (Cuthbertson     and 
Cuthbertson),  a.,  ii,  561. 

compressibility  of  (Burt),  A.,  ii,  823. 

solubility  of,  in  water  (v.  Antropoff), 
A.,  ii,  409. 
Hellebore  group  (Keller),  A.,  ii,  887, 

888. 
"  Helmitol,"  assay  of  (Hegland),  A.,  ii, 

555. 
Hemicellulose,    occurrence    of,    in    the 

pods  of  Pisum  sativum  and  Phaseolus 

vulgaris  (Schulze  and  Pfenninger), 

A.,  ii,  889. 
Hemielastin  (Wechsler),  A.,  i,  703.  . 
Hemipinic      acid,     dimtro-,     and      its 

anhydride  and  dimethyl  ester  (Weg- 

scueider  and  Klemenc),  A.,  i,  671. 
m-Hemipinic  acid,  preparation  of  (Luff, 

Perkin,  and  Robinson),  T.,  1136;  P., 

132. 
Hen's  eggs.     See  Eggs. 
Hepta-acetyl-.     See   under    the   parent 

Substance. 
Heptadecylaniline,  and  its   derivatives 

(Le  Sueur),  T.,  2435;  P.,  290. 
Heptane,  5-e-c?ibromo-,  and   5-hydroxy- 

(Krapiwin),  a.,  i,  349. 
isoHeptoic  acid,  a-nitro-,  and  a-nitroso-, 

ethyl  esters  (Schmidt  and  Haid),  A., 

i,  813. 
Heptoylct/cZohexene,      and     its     semi- 

carbazone  (Darzens  and  Rosx),  A., 

i,  856. 
Heptylidenehydrazine    (Franzen    and   | 

EiCHLER),  A.,  i,  700. 
Hesperitin  {2:i:6-trihydroxyphenyl 

Z-hydroxy-4,-7nethoxystyryl         ketone), 

constitution  of,  and  its  acetyl  deriva- 
tive (TuTiN),  T.,  2060  ;  P.,  222. 
Heterocyclic    compounds,  formation   of 
(Le  Sueur    and  Haas),  T.,  173  ; 
P.,  4. 

dinuclear,   synthesis   of  (BuLow  and 
Haas),  A.,  i,  203. 
Heterohydroxylio  acids.     See  Acids. 
Heza-acetatotriammine-trichromic 

iodide    (Weinland,  Gussmann,  and 

Buttner),  A.,  i,  504. 
Heza-acetatotripyridinetrichromic    tri- 

hydroxide,  salts   of  (Weinland  and 

Gussmann),  A.,  i,  504. 
Heza-acetyl.      See    under    the    parent 

Substance. 
Heza-alkylacetones,  fission  of  (Haller 

8i;d  Bauer),  A.,  i,  300. 


Ai-*-cycZoHezadienol,     and      its      semi- 

carbazone     and    oxime     (KoTZ     and 

Grethe),  a.,  i,  24. 
HezaglycoUatotriclirome     base,     basic 

glycollate  of  (Calcagni),  A.,  i,  811. 
Hezahydromcsobenzdianthrone,      acetyl 

derivative     of     (Potschiwauscheg), 

A.,  i,  495. 
Hexahydrocarbazole,     benzoyl     deriva- 
tive of  (V.  Braun),  a.,  i,  880. 
Hezahydrocymeue.  Seej[>-Methylpropyl- 

c2/cZohexane. 
Hezahydropjrrene,    picrate     of    (Lang- 

siein),  a.,  i,  727. 
<ra?w-Hezaliydroterephthalic    acid,    di- 

menthyl   ester  (Rupe   and  MuNTER), 

A.,  i,  398. 
Hezalactatotrichrome    base,     salts    of 

(Calcagni),  A.,  i,  811. 
2;4:5:2':4':5'-Hezamethoxydiphenyl 

(Fabinyl  and  Sz^ki),  A.,  i,  838. 
2:4:5:2':4':5'-Hexametlioxydiphenyl- 

acetonitrile  (Fabinyl     and    Sz^ki), 

A.,  i,  838. 
Hezamethozy diphenylmethane ,  bromine 

derivative   of  (Fabinyl  and  SzitKl), 

A.,  i,  838. 
Hezamethyleneimine,    constitution    of, 

and  its  benzoyl  derivative  (v.  Braun), 

A.,  i,  821. 
Hezamethylenetetramine,  compounds  of, 
with  mercuric  chloride,  iodide  and 
sulphate  (Schmiz),  A.,  i,  365. 

thiocyanate  (Calzolari),  A.,  i,  614. 

detection    of,    in    musts     and    wines 
(Bonis),  A.,  ii,  466,  761  ;  (Voisi- 
net),  a.,  ii,  466;  (Surre),  A.,ii,808. 
Hezamethylenetetraminetriguaiacol 

(Hofmann,La  RocHE&;Co.),A.,i,378. 
Hezamethylphloroglucinol,    preparation 

of  (Herzig  and  Erthal),  A.,  i,  667. 
Hezan-a^-diol,   synthesis    of   ethers    of 

(Dionneau),  a.,  i,  353. 
c)/c/oHezan-l:3-dione    and     its      oxime 

(KoTz  and  Grethe),  A.,  i,  24. 
Hezan-/3S-dione-aae-tricarbozylic     acid, 

7-hydroxy-,    metliyl    ester     and     its 

phenylhydrazone   (Komnenos),  A.,  i, 

542. 
Hezan-;3S-dioiie-a76-trioarbozylic    acid, 

methyl   ester,    and   its    phenylhydra- 
zone (Komnenos),  A.,  i,  542. 
Hezane,  specific  velocity  and  recombina- 
tion of  the  ions  in  (Jaff£),  A.,  ii, 
481. 

e^i-iodo-  (Dionnkau),  A.,  i,  354. 
cydoHezane,  derivatives  of  (Kohler  and 
Burnley),  A.,  i,  391. 

its  separation  from,  and  estimation  in 
mixtures  containing  benzene  (Pat- 
terson and  Fleck),  T.,  1773  ;  P., 
207. 
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cycZoHexane,      l:S-dinmmo-,     and      its 
platinichloride  (KoTZ  and  Gkethe), 
A.,  i,  24. 
l:l-rfnutro-  (Nametkix),  A.,  i,  829. 
c(/c/oHexanecarboxylic  acid   4-oxiraino-, 
opticallv    active   salts   of  (Mills  and 
B.A^iN),  T.,  1S66  ;  P.,  214. 
cj/cfcHexanolpropan  j8-ol,       dehydration 

of  (Tarbouriech),  a.,  i,  .32. 
c^doHexanone,  2-bromo-,  and  2-  and  3- 
chloro-  (KoTZ  and  Guethe),  A.,  i, 
24. 
2:6-<i?i:oximino-,  and  the  corresponding 
rfi'benzoate  ( Borsch k),  A.,  i,  178. 
c?/(r^Hexanoiie-2-carboxylic  acid  (Gard- 
ner,   Perki.v,  and    Watson),   T., 
1764  ;  P.,  137. 
and   its   ethyl   ester   and  barium  and 
silver  salts  (Kotz  and  Grethe),  A., 
i,  25. 
1-chloro-   and  1-bromo-,  ethyl  esters 
(Kotz),  A.,  i,  259. 
rvcZoHexanoneoxime,     3-hydroxyamino- 

(Koiz  and  Grethe),  A.,  i,  24. 
'n/c/oHexanon-2-ol  (Kotz  and  Grethe), 

A.,  i,  24. 
a-  and  0-ci/cloB.exan.-l:2:3-tTiol,  and  their 

salts  (Brtjxel;,  A.,  i,  477. 
A^-cyc/oHexenaldehyde.    and    its  semi- 

carhazone  (Sobecki),  A.,  i,  367. 
ct^cZoHexene,  A-'-bromo-,  and  cZibromide 

(Sobecki,),  A.,  i,  367. 
AV-Hexenoic    acid,    jS-amino-,   and    its 
benzoyl      derivative      (Posner      and 
Rohde),  a.,  i,  847. 
A^-C7/cZoHexenone       (A^'-^-dihydrophenol) 

(Tschuoaeff),  a.,  i,  245. 
A-*-CT/t/oHexen-2-one-l-carboxyIic     acid. 

s„g  A'--'-Dihydrosalic3-Iic  acid. 
-     '«Z"Hexeii-2-one-l-carboxylic    acid, 
id     its     ethyl     ester      (KoTZ     and 
•  kethe),  a.,  1,  25. 

Hexinene-Sc-diol,  stereochemical  iso- 
meric dibromides  and  diacetyl 
derivatives  of  (Drpoxr),  A.,  i, 
85. 
aaaCCC-tuxachloro-,  and  its  derivatives 
(Dupont),  a.,  i,  379. 
i»oHexoamide,  bromo-  (Beroell  and  v. 

WuLFiXG),  A.,  i,  304. 

Hexoic  acid,  a-hydroxy-«-benzoylamino-, 

and  its  calcium  salt,  and  «-amino-a- 

hydroxy-  (Fi.scher  and  Zempl£n), 

A.,  i,  101. 

a-nitro-,  potassium  salt  and  a-oximino- 

(ScMMiDTand  Dieterle),  A.,i,  815. 

Hexonitrile  (v.  Braun  and  Trumpler), 

A.,  i,  26. 
Hexoie,  fermentation  of,  in  the  presence 
of  a  phosphate  (YorNf;).  A.,  i,  x2. 
piiosphoric  acid   ester,    and    its  com- 
jxiunda  (v.  Lebkmh.i.\    a  ,  i,  716. 


Hexoses,  formation  of  laevulic  acid  from 
(Alberda    VAX     Ekexsteix     and 
Blaxksma),  a.,  i,  461. 
cause     of    the     colour     reactions     of 
(Alberda    vax     Ekexstein    and 
Blaxk.sma),  a.,  i,  762. 
Hexoyl  bromide  (Axdr£),  A.,  i,  563. 
i'soHexoyl/aspartic     acid,     f/-a-bromo- 

(Fischer  and  Fiedler),  A.,  i,  657. 
isoHexoylglycyl-Z-aspartic     acid,      d-a- 
bromo-  ; Fischer  and  Fiedler),  A.,  i, 
656. 
isoHexoyI-glycyl-Mencine,o?-a-biomo- 
(Abderhaldex   and   Weber),  A.,  i, 
719. 
cf-woHexoyl-glycyl-rf-isoIeacine,  a- 

bromo-  (ABDERHALDEXand  SCHULER), 

A.,  i,  305. 
rf-woHexoyl-Z-i3oleacine,    a-bromo-  (Ab- 

DEKHALDEX    and    Schcler),    A.,    i, 

305. 
Hexoylphenylacetylene  (Axdr^),  A.,  i, 

563. 
iioHexoyltryptopham,  Z-bromo-  (Fisch- 
er), A.,  i,  22. 
cycZoHexyl     bisulphide     (Mailhe    and 
Murat),  a.,  i,  374. 

mercaptan  and  its  derivatives  (Mailhe 
and  Ml  rat).  A.,  i,  374. 
ci/cZoHexyl-i^nitrole  (Nauetkin),  A.,  i, 

829. 
q/e/oHexylselenol,     and      its      metallic 

derivatives  (Mailhe  and  Mckat),  A., 

i,  374. 
i^Hexylamine  Z-sohexylcZZthiocarba- 

mate  (Kaluza'i,  A.,  i,  130. 
ci/cZoHexylbromopropylene     (de      Res- 

sk(;riKK),  A.,  i,  467. 
cf/cZoHexyldiethylamine    picrate    (Dar- 

ZEXS),  A.,  i,  63. 
c>/cZoHexyldimethylainine  picrate  (Dar- 

ZEXs),  A.,  i,  63. 
Hexylene,    action   of  heat  on  (Enoler 

and  Roltala),  A.,  i,  2. 
Hexylene -aC-dithiol    and    its    benzoate 

(Braux),  a.,  i,  14. 
ct/cZoHexylglycoIlic    acid,    sodium    and 

silver  salt-;,  and  its  amide  (Godchot 

and  FuKZorL-s),  A.,  i,  480. 
c)/rZoHexylidenetetramethyl'Z/aminodi- 

phenylmethane  (Wahl  and  Meyer), 

A.,  i,  i:i4. 
tsoHexylparabanic  acid    (Kaluza),  A., 

i,  i:il. 
eycZoHexylpropinene  (de  RssskGUiRR), 

A.,  i,  467. 
e^ZoHexylpropylene      (Ztbromide      (oB 

Re.ssA(U-ier),   a.,  i,  467. 
8-t.«oHexylrhodanic  acid  (Kaluza),  A., 

i,  130. 
c>/c/(>Hexyltetrolic  acid,  and  its  methyl 

ester  (de  Rtcvikot'lKR),  A.,  i,  467. 
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isoHezylthiocarbamide  (Kaluza),  A.,  i, 

131. 
zsoHexylthiocarbimide  (Kaluza),  A.,  i, 

131. 
isoHexylthioparabanic  acid   (Kaluza), 

A.,i,  131. 
Hipparic  acid,  and  its  amide,  action  of, 
with  dehydrating  agents  (MoHRand 
Stroscheim),  A.,  i,  557. 
estimation   of,   by   the   formaldehyde 
titration  (Henriques  and   Soren- 
sen),  a.,  ii,  466. 
estimation   of,  in  urine  (Henriques 
and  Sorensen),  A.,  ii,  164. 
Hirndinand  mercury  (Prussak),  A.,  ii, 

229. 
Histidine,  bacterial  cleavage  of  (Acker- 
mann),  a.,  i,  419. 
the  fate  of,  in  the  body  of  the  dog 

(Kowalewsky),  a.,  ii,  147. 
cleavage   of,  in  the  organism  of  the 
dog  (Abderhalden,  Einbrck,  and 
Schmid),  a.,  ii,  974. 
action  of,  with  picrolonic  acid  (Brigl), 
A.,  i,  336. 
d-l-    and    ^-Histidine    anhydrides,  and 
silver  and  mercury  salts  of  the  latter 
(Pauly),  a.,  i,  336. 
di-  and  tetra-  iodo-,  and  the  disilver 
salt  of  the  latter   (Pauly),  A.,  i, 
640. 
Homoanthroxanic  acid,   and  its    silver 
salt  (Heller  and  Tischner),  A.,  i,  64. 
Homocholine,     synthetic     (Kutscher), 

A.,  i,  611. 
Homocholine.       See     also     Trimethyl- 
propylanimonium,  hydroxy-,  chloride. 
Homochromoisomerism  (Hantzsch),  A., 
i,  474,  475  ;  (Busch),  A.,  i,  617. 
of  azopheuols  (Hantzsch),  A.,  i,  790. 
of   nitroanilines   (Hantzsch),    A.,  i, 
727. 
Homoeriodictyol  (2:4:6  -trihydroxyplienyl 
4  -  hydroxy  -  3  -  ?«  ethoxystyryl        ketone), 
constitution  and  methyl  derivative  of 
(Tutin),  T.,  2059;  P.,  222. 
HomolaevTilic        acid        semicarbazone 

(Campbell  and  Thorpe),  T.,  1315. 
Homoveratraldehyde,    oxime  of  (Man- 

nich  and  Jacobsohn),  A.,  i,  168. 
Honduran      (Tschjrch      and     AVerd- 

MtJLLER),  A.,  i,  688. 
Hondurol  and  its  c?ibenzoate  (Tschirch 

and  Werdmuller),  A.,  i,  689. 
jS-Honduroresin  (Tschirch  and  Werd- 

MiJLLER),  A.,  i,  688. 
Honduroresinol  (Tschirch  and  Werd- 

MiJLLER),  A.,  i,  688. 
Honey,  analysis  of  artificial  (Muttelkt), 

A.,  ii,  660. 
Hordein,    extraction    and    reactions  of 
(Kraft),  A.,  i,  792. 


Hordenine,  synthesis  of  (Rosenmund] 

A.,  i,  241  ;  (Leger),  A.,  i,  336. 
Hormones,   function  of,    in  stimulatin 
enzymic    change    (Armstrong    an^ 
Armstrong),  A.,  ii,  883. 
Hornblende,    from     the    Rhon    basalt 

(Galkin),  a.,  ii,  721. 
Hulsite,  composition  of  (Schaller),  A. 

ii,  621. 
Humic   acids   of  grey  sand  and  brow: 
sandstone     (Hornberger),     A.,     ii 
745. 
Hyacinths,  essential  oil  of  (Enklaar) 

A.,  i,  122. 
Hydantoin,  action  of  hypochlorous  aci( 
and  its  sodium  salt  on  (Biltz  an( 
Behrens),  a.,  i,  589. 
derivatives,  .optically  active,  catalyti 
racemisation  of  (Dakin),  A.,  i,  .^90 
Hydrates,  non-dehydration  of,  by  abso 
lute  alcohol  (Schreinemakers),  A. 
i,  294. 
See  also  Salt  hydrates. 
Hydration  and  colour  (Poma),    A.,   ii 
487. 
rate  of,  of  acid  anhydrides   (Rivet 
and  Sidgwick),  T.,  732,  1677  ;  P. 
66,  200. 
values,    determination    of  (Worley 
Glovek),  p.,  298. 
Hydrazides,    metallic,    preparation    o 

(Ebler  and  Krause),  A.,  ii,.  614. 
Hydrazidicarboxylanilide         (Stolli\ 
LEVERKU.S,  and  Krauch),  A.,i,  790. 
Hydrazidicarboxylazoimide       (Sioll^ 
Leverkus,  and  Krauch),  A.,  i,  790 
Hydrazidicarboxylethylamide  (StollI; 
Leverkus,  and  Krauch),  A.,  i,  790 
Hydrazidicarboxylhydrazide,     and    it 
derivatives  (SroLLit,   Leverkus,  am 
Krauch),  A.,  i,  790. 
Hydrazidicarboxylphenylhydrazide 
(Stoll]6,   Leverkus,  and   Krauch] 
A.,  i,  790. 
Hydrazidines,  new  method  of  prepara 
tion  of  (PoNZio),  A.,  i,  443. 
conversion       of,       into      hydrazine 
(PoNZio),  A.,  i,  699. 
Hydrazine,    anhydrous,    preparation    c 
(Raschig),  a.,  ii,  706. 
oxalates  (Turrentine),  A.,  i,  358. 
silico-  and  titauo-fluorides  (Ebler  an 
Schott),  a.,  ii,  605. 
Hydrazines,  behaviour  of,   in   the   su] 
phite    reaction      (Bucherkr    an 
Sonnenburg),  a.,  i,  144. 
auto-reduction  of   (Chattaway  an 
Aldridge),  P.,  325.  { 

conversion  of  hydrazidines  into  (Poi 

zio),  A.,  i,  699. 
primary,    function    of    the    nitrogt 
atoms  in  (Busoh),  A.,  i,  75. 
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o-Hydrazobenzamide       (Hellek      and 

Weidnek),  a.,  i,  f)96. 
Hydrazobenzene,  hexanitro-  (Haxtzssch 

and  Lister),  A.,  i,  526. 
Hydrazodiphenylethane  (Dcval),  A.,  i, 

646. 
2:2'-Hydrazodiphenylmetliane-4:4'-di- 
carboxylic  acid,  ethyl  ester  (Dcval), 
A.,  i,  560. 
Hydrazomethane,  nitroso-  (Thiele),  A., 

i,  8S9. 
Hydrazone,  C19H02X2,  from  glyoxal  and 
dipheuylmethanediethyldihydrazine 
(v.  Hraux),  a.,  i,  525. 
C.29H44O10N4,    from    mannose   and   di- 
phenylmethanediethyldihydrazine 
(v.  Braux),  a.,  i,  525. 
Hydrazones     ^^Teoger     and     Westek- 
KAMP),  A.,  i,  207. 
formation  of  (Grassi),  A.,  i,  890. 
influence  of  the   halogens   on   photo- 
tropy  in  (Graziaxi),  A.,  i,  777. 
Hydrindeiie,l-imino-2-cyano- (Mitchell 

and  Thokpe).  T.  2276. 
H7drinden8-2-carbozylic  acid,  1-imino-, 
ethyl  ester  (Mitchell  and  Thokpe), 
T.,  2271  ;  P.,  249. 
a-Hydrindone,  preparation  of  (Mitchell 
and  Thorpe),  T.,  2274. 
2-cyano-,    and    its    derivatives   (Mit- 
chell and  Thorpe),  T.,  2277. 
2-nitro-.  and  its  derivatives  (Thiele 
and  Weitz),  A.,  i,  855. 
l-Hydriiidone-2-carbanilide    (Mitchell 

and  Thorpe),  T.,  2274. 
1  Hydrindone-2-carbozylic  acid,     ethyl 
ester,    antl   its  derivatives   (Mitchell 
and  Thorpe),  T.,  2273  ;  P.,  249. 
Hydriodic  acid.     See  under  loiline. 
Hydroacridines,  formation  of  (Pope  and 

Howard),  T.,  78,  972  ;  P.,  88. 
Hydroaromatic     compoands      (British 

Association  Reports),  A.,  i,  549. 
Hydrobenzoin-o-dialdehyde,       au4      its 
phenvlhydrazoue(THiELE  and  Weitz), 
A.,  i,"855. 
Hydrobromic  acid.    See  under  Bromine. 
Hydrocarbon,    (CjH^),    from    Honduras 
balsam     (Tschirch     and     Werd- 
MiJLLEB),  A.,  i.  688. 
CgH,4,    from    cyc/ohexanolpropan-/3-ol 

(Tareouriech),  A.,  i,  32. 
QgH^^  from  methyl  nonyl  ketone  (Hal- 

LRR  and  La.ssiei  r),  A.,  i,  355. 
C,oHj„   from   wothujene  (Kondaroff 

and  Skworzoff),  A.,  i,  755. 
CjoHj,,  from  carvomenthol  (Beuxel), 

A.,  i,  479. 
C„H,g,  from  sandalwood  (Schimmel  k 

Co.),  A.,  i,  758. 
CiaHjg,    from     7-phenyI-/3/3-dimethyl- 
butan-7-ol  (Lucas),  A.,  i,  378. 


Hydrocarbon,  CjoHjs,  from  1 :3-diraethyl- 

A''-nyclohexene-5-trimethylcarbinol 

(Auwers  and  Peters),  A.,  i,  842. 
CjyHig,  from  77-dipheny  l-)3/3-dimethyl- 

propan-7-ol  (Lucas),  A.,  i,  378. 
C^^Hgo,  from  75-diphenyl-33-dimethyl- 

butan-7-ol  (Lucas),  A.,  i,  378. 
CjgHog,      from        phenyldici/cZoheiyl- 

carbinol. 
C.^Hig,  from  benzophenone  and  ethyl- 
benzene   (Ciamiciax  and  Silbeb), 

A.,  i,  489. 
C.^Hjg,  from  Tussilago/ar/ara  (Klobb, 
'GARKiER,andEHRW-ElN),A.,ii,1101. 
CjgHsg,       from       Antennaria      dioica 

(Klobb,  Gap^^ier,  and  Ehrweijj), 

A.,  ii,   1101. 
C-jgHsg,    from    Tilia   europea  (Klobb, 

Gaknier,   and  Ehkwein),   A.,  ii, 

1101. 
C^Hgo,   from    Matricaria  chamomUla 

(Klobb,  Garxieb,  and  Ehbweix), 

A.,  ii,  1101. 
C3oHg2,  from  Aniica  inojttana  (Klobb, 

Garxier,    and   Ehrwein),    A.,    ii, 

1101. 
CffiHgg,      from     Artemisia    maritima 

(Klobb,  Garxier,  and  Ehrwein), 

A.,  ii,  1101. 
Hydrocarbons,  CjoHjg,  from  the  union  of 

campheneand  pinenewith  hydrogen 

(Vavox),  a.,  i,  52. 
C10H.22,  molecular  refraction  of  (RoH- 

laxd),  a.,  ii,  809. 
formation  of,  in  nature  (Engleb),  A., 

i,  160. 
preparation  of,  by  the  action  of  am- 
monium sulphide  on  aliphatic  aro- 
matic   ketones    (Willgerodt  and 

Scholtz),  a.,  i,  392. 
from    wool  grease    oleins   (Gill  and 

Forrest),  A.,  i,  705. 
of  vegetable  origin  (Klobb,  Garxier, 

and  Ehrweix),  A.,  ii,  1100. 
action  of,    on    ketones  and  aldehydes 

utider   the    influence     of    sunliglit 

(Paterxo  and  Chikffi),  A.,  i,  41. 
aromatic,  nitro-derivatives,  conijtounds 

of  aluminium  chloride  with  (Mex- 

scHUTKix),  A.,  i,  234. 
saturated,    action    of   nitric  acid    on 

(Nametkin),  a.,  i,  829. 
unsaturated,  action   of  acetvl  balides 
on,  in  the  presence  of  aluminium 
halides  (Krxpiwix),  A.,  i,  349. 

relation    lietween    constitution  and 
heats  of  combustion  of  (Auwers 
and  Roth),  A.,  ii,  485. 
hydroaromatic  unsaturated  (Adwers 

and  Peter-h),  A.,  i,  826,  827. 
improvement  in  Fre.senius'  metho<l  for 

ebtimatiug  (Hexbich),  A.,  ii,  855. 
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Hydrocellulose  (Jentgen),  A.,    i,  654; 

(Schwalbe),  a.,  i,  817. 
Hydrochloric  acid.     See  under  Chlorine. 
Hydrocyanic   acid.     See   under   Cyano- 
gen. 
Hydrofluoric  acid.     See  under  Fluorine. 
Hydrogel  and    hydrosol,    formation    of 

(Lottermoser),  a.,  ii,  278. 
Hydrogels,    moulding   of,     by    crystals 

(Liesegang),  a.,  ii,  835. 
Hydrogen,  atomic  weight  of  (Jones),  A., 
ii,  404. 
refraction    and    dispersion  of  (Cuth- 
BERTSON  and  Guthbertson),  a.,  i, 
85. 
spectrum  of  (Hicks),  A.,ii,  86.' 
canal-rays    of,    positive   and   negative 

ions  in  (Wien),  A.,  ii,  475. 
luminous,  emission  and  absorption  of 
(Ladenburg),  a.,  ii,  811  ;   (Pflij- 
ger),  a.,  ii,  1015. 
dry   nascent,    behaviour  of  (VouRXA- 

sos).  A.,  ii,   286. 
flames,    ions    analogous    to    those    of 
Routgen     rays,     produced    by    (de 
Broglie),  a.,  ii,  769. 
adsorption  of,  by  carbon  (McBain),  A., 

ii,  21. 
synthesis    of   volatile    compounds   of 

(Vournasos),  a.,  ii,  948. 
action  of,  on  carbon  monoxide  (Gau- 

tier),  A.,ii,  708. 
and     carbon,    the     direct     union    of 
(Pring),   T.,   498;  P.,  55;    (Bone 
and     Coward),      T.,      1219;     P., 
146. 
and    chlorine,    interaction    of    (Mac- 

Mahon),  T.,  845;  P.,  58,  93. 
and  nitrogen,  compression  of  a  mix- 
ture of  (Briner  and  Wroczynski), 
A.,  ii,  707. 
and   oxygen,  the   union   of,  in    flame 
(Dixon),  T.,  661. 
Hydrogen   arsenide.     See    Arsenic    tri- 
hydride, 
bromide.     See  under  Bromine, 
chloride.     See  under  Chlorine, 
fluoride.     See  under  Fluorine, 
iodide.     See  under  Iodine, 
jaeroxide,    formation  of    (Charitsch- 
koff),  a.,  ii,  1054;  (Charit-sch- 
KOFF  and  Ambaudanoff),  A.,  ii, 
1055. 
anodic  formation  of  (Rioharz),  A., 

ii,  27. 
preparation  of  pure  (Schmatolla), 

A.,  ii,  1054. 
influence  of  persulphates  on  the  esti- 
mation  of,     with    permanganate 
(Friend),  P.,  88. 
action  of,   on  silver  bromldos  (Tpi- 
VELLl),  A.,  ii,  502. 


Hydrogen   jaeroxide,    new    reagent    for 
(Charitschkoff),  a.,  ii,  238. 
volumetric  estimation  of,  in  presence 
of   persulphuric    acid    (Skrabal 
and  Vacek),  A.,  ii,  447. 
sulphide,  refraction  and  dispersion  of 
(Cuthbertson    and    Cuthbert- 
son),  a.,  i,  85. 
action  of,  on  white  lead  (Sacher), 

A.,  ii,  712. 
new   apparatus  for  generating  (Ur- 

basch),  a.,  ii,  949. 

precipitation  of  metals  by  (Bruner 

and  Zawadski),  A.,  ii,  944,  945. 

Hydrogen,   delicate    reaction  for   (Zen- 

geli.s),  a.,  ii,  1106. 

estimation  of,  by  catalytic  absorption 

(Paal  and  Hartmann),  A.,  ii,  237. 

Hydrogen    electrode.      See      Electrode 

under  Electrochemistry. 
Hydrogen  ion,  concentration  of,  in  sea- 
water  (SoRENSEN  and   Palitzsch), 
A.,  ii,  404. 
concentration  of,  in  solutions  of  phos- 
phoric acid  and  sodium  hydroxide 
(Ringer),  A.,  ii,  396. 
Hydrogiobertite,  occurrence  of  (Wells), 

A.,  ii,  965. 
Hydrolysis.     See  under  Affinity,  chemi- 
cal. 
Hydromolybdicyanic  acid.      See   under 

Molybdenum. 
Hydronaphthalene   derivatives,  heat  of 

combustion  of  (Leroux),  A.,  ii,  828. 
o-Hydropiperic  acid,  )8-amino-,  and  its 
benzoyl      derivatives      (Posner     and 
Rohde),  a.,  i,  847. 
Hydropjrrrindole  (Piloty),  A.,  i,  277. 
Hydrosol    and    hydrogel,     formation    of 

(Lottermoser),  A.,  ii,  278. 
Hydrosorbhydrozamozine,    /8-hydroxyl- 
amino-,      hydroxide     (Posner      and 
Rohde),  A.,  i,  847. 
Hydrosorbic  acid,  amino-.     See  Ay-Hex- 

enoic  acid,  /3-amino-. 
Hydrozamic      acids,       preparation      of 
(Jones  and  Oesper),  A.,  i,  13. 
electrical    conductivity    of    (Olivehi- 
Mandala),    a.,  ii,  482. 
Hydrozy-acids,  aliphatic,  i)reparation  of 
(Imbert  and    Consortium   fur 
Elektrochemischk  Industrie), 
A.,  i,  7. 
formation   of,   during    autolysis   of 
the  liver  (Kondo),  A.,  ii,  791. 
manganese  salts  of  (Ta mm),  A.,  ii,  855. 
)87-unsaturated,     mechanism    of     the 
transformation  of,  into  the  isomeric 
7-ketonic  acids  (Erlenmeyer),  A., 
i,  175. 
a-Hydrozy-acide,  synthesis  of  (Dppont), 
A.,  i,  456. 
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Hydroxy-compounds,  alipbatic,  action  of 
oxygen  on,  in  the  presence  of  copper 
(^Tkaube),  a.,  i,  294. 

aromatic,  action  of  sulphites  on  (Bu- 
CHERER  and  Soxxexbcrg),  a.,  i, 
144. 
Hydroxy-iminic    acids,    preparation    of 

substituted  (Cusmaxo),  A.,  i,  50. 
Hydroxy-ketones  (acyloins),  condensation 

of  sodium  derivatives  of,  with  esters  of 

the    acetic    series    (Bouveavlt     and 

LocQUiN"),  A.,  i,  92. 
Hydroxylamine  salts,  dissociation  of,  in 

aqueous  solution  (Barrett),  P.,  233. 
Hydrozylamines     and     hydroxylamine- 

oximes,    alicyclic,    behaviour    of    to- 
wards nitrous  acid  (Ccsmaxo),  A.,  i, 

182. 
Hydrozylaminef^isolphoiiates      of     the 

alkaline  earth    metals,   preparation  of 

(Raschig),  a.,  ii,  411. 
Hyoscyanine,  specific  rotatory  power  of 

(Carr  and  Reynolds),  T..  1328  ;  P., 

180. 
Hypophosphorie    and  Hypophosphorons 

acids.     See  under  Phosphorus. 
Hypoxanthine,  and  the   relationship  of 

adenase  to  its  origin  in  the  organism 

(VoGTLiN  and  JoNE.s),  A.,  ii,  631. 
Hyssop    oil,    /3-pinene    and    Z-pinocam- 

phone      from      (Gildemeister     and 

Kohleb),  a.,  i,  180. 


Ice,    colloidal   (v.   Weimarx  and  Ost 
wald),  a.,  ii,  400;  (v.  Weimarx),  • 
A.,  ii,  404. 
and      water,      vapour      pressore      of 

(Xerxst),  a.,  ii,  826. 
water  and  water  vapour,  specific  heat 
of  (Nerxst),  a.,  ii,  844. 
Ilicioides  mucronata,  fruit  of  (WiLCOX), 

A.,  ii,  441. 
Illuminating  gas.     See  under  Gas. 
Ilmenite,    estimation  of  titanic  acid  in 

(RoER),  A.,  ii,  78. 
Iminazoles.     complex    (Meldola     an^ 

KrxTZEN),  P.,  340. 
^-Iminaiolylethylamine.      See      Ethyl- 

glyoxaline,  4-5-amino-. 
Iflunet,  cyclic  (v.  Braux),  A.,  i,  821. 
cyclic,  decomposition  of,  by  means  of 
sodium    hypochlorite     (Biltz    and 
Rkhrens),  a.,  i,  594. 
a-Iminoacetic-bntyrio     acid,     and     its 
hy.irochloride^STAPN'iKOFF),  A.,i,825. 
/S-Iminoacetic-batyric  acid,  diethyl  ester 

'Stadxikoff),  a.,  i,  825. 
Imino-chlorides,  reaction.s  of,  with  salts 
of  organic  acids  and  with   potassium 
cyanide  (McxM  and  Hesse),  A.,  i,  311. 


Imino-compotmds,  formation    and   reac- 
tions of  (Mitchell  and  Thorpe),  T., 
997,  2261  ;  P.,  114.  248  ;  (Campbell 
and  Thorpe),  T.,  1299  ;  P.,  176. 
Imino-ethers,  formation  of  (Matsui),  A., 

i,  695. 
Imino-gronp,   formation   of  a  six-mem- 
bered  ring  by  means  of  the  (Tholb 
and  Thorpe),  P.,  295. 
Iminothiocarbonic  esters  of  the  aliphatic 

series  (Del^pixe),  A.,  i,  613. 
Immedial-indone,    probable  constitution 

of  (Fraxk),  T.,  2044  :  P.,  218. 
Imjyeratoria,  constituents  of  the  rhizome 

of  (Herzog  and  Krohx),  A.,  i,  124. 
Incarnatrin  (RoGERsox),  T.,  1008;  P., 

112. 
Incarnatyl     alcohol     (Rogerson),    T., 

1011  ;  P.,  112. 
Incamatylphthalic    acid,    sodium    salt 

(Rogersox),  T.,  1011. 
Indazocarboxylonitrile     (Pschorr    and 

Hoppe),  A.,  i,  737. 
Indazole,  <richloro-3-hydroxy-  (Freuxd- 

lek),  a.,  i,  138. 
l-Indenone-2-aldehyde,  3-hydroxy- 

(Felix  and  Friedlaxder),  A.,  i,  278. 
Indiean,  preparation  of  (ter  Meulbx), 
A.,  i,  54. 
scatole     and     iodine,     differentiation 
between,  in  Jaffe's  indiean  reaction 
(Spiethoff),  a.,  ii,  808. 
Indicator,  very  sensitive  (Sacher),  A., 
ii,  1106. 
new,    for    acidimetry    and  alkalinity 

(Mellet),  a.,  ii,  995. 
of  Ruppe  and  Loose  (v.  OsTROMiss- 
lexsky  and  Babadschan),  A.,  ii, 
1106. 
dimethyl-brown,  a  new  (Pozzi-Escot), 

A.,  ii,  153. 
a-naphtholphthalein,  anew (SoREXSEX 
and  Palitzsch),  A.,  ii,  446. 
Indicators  (Walpole),  A.,  ii,  995. 
theory  of  (Noyes),  A. ,  ii,  746. 
influence    of    neutral    salts    on    (Mi- 
ch aelis  and  Roxa),  A.,  ii,  153. 
Indigoid    dyes     (Felix     and    Fried- 
laxder), A.,  i,  278. 
of  the  anthracene  series  (Bezdztk  and 
Friedlaxder),  A.,  i,  189. 
Indigotin,  action  of  primary  amines  on 
(Graxdmougix),  a.,  i,  438. 
decomposition  of,  by  alkalis  (Fried- 
lander  and  Schwenk),  A.,  i.  592. 
Indigotin,  di-  and  ^n'bromo-,  sulphides 
(Cassella).  a.,  i,  438. 
5:7:5':7'-Wrabromo-  (Graxdmocoix), 

A.,  i.  74  ;  (Danaila),  A.,  i,  187. 
4:5:7:5':7'-/»«Uabrorao-,    and 

i:i:l -A' -.b' -.T -hexahromo-     (Grand- 
lloUGix),  A.,  i,  339. 
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Indigotin,      5:7:5':T-tetrach.\oTO-,     syn- 
thesis   of   (Obehreit),    a.,    i,    201  ; 

(Danaila),  a.,  i,  137. 
Indigotins,  preparation  of  leuco-deriva- 

tivesof(MERCKandFuMM),  A.,  i,  438. 
Indigotin  group,    compounds   of,    with 

triphenylinethaue  dyes  (Reitzenstein 

and  Breuning),  A.,  i,  439. 
Indigotindianilide,    hydrochloride    and 

sulphate    (Grandmougin    and    Des- 

soulavy),  a.,  i,  73. 
Indigo-white,   condition  of,  in  aqueous 

solutions  (Knecht  and  Batey),  A.,  i, 

593. 
Indirabin   (Bloxam  and  Perkix),  T., 
1460;  P.,  168. 

constitution  of  (Maillard),  A.,  i,  138. 

decomposition  of,   by  alkalis  (Fried- 
lander  and  Schwknk),  A.,  i,  592. 
Indirabin-2-aniI,  and  its  hydrochloride 

(Fummerer  and  Oottler),  A.,  i,  512. 
Indiom,      ?n^9??^iodide,      7n.o?iosulphide, 

selenide    and    telluride     (Thiel    and 

Koelsch),  a.,  ii,  413. 
Indium  alloys   with    mercury,    electro- 
chemical investigation  of  (Richards 

and  Wilson),  A.,  ii,  384. 
Indium,    estimation   of,    by   electrolytic 

means  (Kollock  and  Smith),  A.,  ii, 

1000, 
Indole,  2-amino-,  and  its  diacetyl  deriva- 
tive, and  2-acetylamiuo- (PscHORRand 

HOPPE),  A.,  i,  737. 
Indoles,      substituted,     preparation     of 
(Arbusoff  and  Tichwinsky),  A., 
i,  771. 

substituted,      preparation     of,     from 
benzoin   and   secondarv   arylamines 
(Richards),  T.,  977  ;  P.,  92. 
Indole-3-aldoxime(PscHORRandHoppE), 

A.,  i,  737. 
Indole  3-carboxylonitrile,  and  its  acetyl 

derivative  (Pschorr  and  Hoppe),  A., 

i,  737. 
Indolinones,  preparation  of  (Boehringer 

&  Sohne),  a.,  i,  428. 
Indozyl  and  its  derivatives,  preparation 
of  (Badische    Anilin-     &    SODA- 
Fabrik),  a.,  i,  428. 

estimation  of,  in  urine  (Mennechet), 
A.,  ii,  83. 
Indoxyl-2-aldehyde  (Friedlander  and 

Schwenk),  a.,  i,  592. 
2(2')-Indoxyl-l:3-indandione  (Felix  and 

Friedlander),  A.,  i,  278. 
2-(2')-Indozyl-8-indanone         {2-indane- 

24ndole-indigo)   (Felix   and    Fried- 
lander), A.,  i,  278. 
4(2')-Indoxyl-3-methyl-4-pyrazole 

(Felix  and  Fiuf.diandkk).  A.,  i,  280. 
6(2')-Indozylpyrimidine-2:4:6-trione 

(Felix  and  Friedlander),  A.,  i,  280. 


3(2')-Indoxyl-3-i5oquinoline-l:4  dione 

(Felix  and  Friedlander),  A.,  i,  279. 
Infant,    gaseous    metabolism    of.       See 

under  Metabolism. 
Inorganic   compounds,  formulation  and 
nomenclature  of  (Hoffmann),  A.,  ii, 
196. 
Inosic   acid  and  carnine   (Haiser   and 

Wenzel),  a.,  i,  543. 
Inositol  (Inosite)  (Rosen be rgek).  A.,  ii, 
325. 
detection  of  (MEiLLfeRE  and  Fleury), 

A.,  ii,  55.3. 
detection  of,  as  a  means  of  identifying 
wine  vinejjar  (Fleury),  A.,  ii,  1006. 
Inositol-diphosphoric     acid,      and     its 

barium  salt  (Contardi),  A.,  i,  157. 
Insane,  effect  of  electric  bath  treatment 
of    the,    on    the     urinary    creatinine 
(Wallis  and  Goodall),  A.,  ii,  636. 
Internal  pressure,  connexion  of  surface 
tension  with,  and  van  der  Waals'  con- 
stants a  and  b  (Traube),  A.,  ii,  20. 
Intestinal    flora,    influence    of    dietary 
alternations  on  (Herter  and  Ken- 
dall), A.,  ii,  323. 
membrane,  factors  influencing  diffusion 
through  fresh  (Mayekhofer  and 
Pribham),  a.,  ii,  428. 
influence  of  sugar  on  the  permeabil- 
ity of  the  (Mayhofer  and  Stein), 
A.,  ii,  974. 
imbibition  of,  with  sodium  sulphate 
solutions    (Quagliariello),    A., 
ii,  974. 
Intestine,  physiology  of  movements  and 
digestion   in  the   (Baumstark  and 
Cohnheim),  a.,  ii,  518. 
laxatives    and     the    calcium     of    the 

(Ohiari),  a.,  ii,  1088. 
protein    degradation    in    the    human 

(Stauber),  a.,  ii,  627. 
small,     gaseous    metabolism    of     the 
(BiiODiEand  Vogt;  Brodie,  Cullis, 
and  Halliburton),  A.,  ii,  518. 
tonus  of  the,  influence  of  bile  and  bile 
salts  on  the  (D'Errico),  A.,  ii,  729. 
Intramolecular    transformations    (Dim- 
roth,   AicKELiN,    Brahn,    Fester, 
and  Merckle),  A.,  i,  .M8. 
Inulin,  digestion  of  (Bii^.rry),  A.,  ii, 

224. 
Invertase   (v.  Euler,  Lindberg,  and 
Melander),  a.,  i,  907. 
from  malt  extracts  (Vandevelde),  A., 

i,  798. 
effect    of   alcohol  on  (Hudson    and 

Paine),  A.,  i,  798. 
destruction  of,   by  acids  and   alkalis 

(Paine),  A.,  i,  601. 
influence    of   acids    and    alkalis    on 
(Hudson  and  Paink),  A.,  i,  797. 
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Invertase,    inversion     of    sucrose     by 
(Hudson    and  Paike  ;    Masuda), 
A.,  i,  601. 
use  of,  in  determining  the  alkalinity 
or  acidity  of  biological  fluids  (Hud- 
son and  Salaxt),  A.,  ii,  764. 
Invert  sugar.     See  Sugar,  invert, 
lodalbose  (Weyl),  A.,  i,  792. 
'z/*</Iodalbose  (Weyl),  A.,  i,  792. 
lodates.     See  under  Iodine. 
Iodine,  condition  of,  in  solution  (Waen- 
tig),  a.,  ii,  117. 
hydrolysis  of  (Bray),  A.,  ii,  819. 
as  a  cryoscopic  solvent  (Olivari),  A., 

ii,  18,  582. 
distribution      of,     between     organic 

solvents  (Laxdau),  A.,  ii,  593. 
saturated    compounds   of,    absorption 
spectra  of  (Crymblk,  Stewakt,  and 
Wright),  A.,  ii,  470. 
adsorption   of,  by  solids  (Siegrist), 
A.,  ii,  486  ;  (Guichard),  A.,  ii,  772. 
solutions,  colour  of  (Hildebrand),  A., 
ii,  1055. 
ultra -microscopy  of  (Amasn),   A., 
ii,  496,  844. 
vapour,   electrical  behaviour  of  fluor- 
escing (Whiddixgton),  a.,  ii,  6. 
action   of,    on    sodium    dithionate   or 

trithionate  (Muller),  A.,  ii,  154. 
action  of,  with  ketones  (Dawson  and 

Wheatley),  T.,  2048  ;  P.,  233. 
complex   in  s|X)nges   (Wheeler  and 

Mendel),  A.,  ii,  143. 
and  potassium  iodide,  .solubility  of,  in 
a<iueon8-alcohoIic    solutions    (Par- 
sons and  Corliss),  A.,  ii,  1061. 
Hydriodic  acid  (hydrogen  iodide)  heat 
of  formation  of,  from  the  elements 
(Stegmullkr),  a.,  ii,  269. 
dissociation  of,  at  high  temperatures 
(v.  Falckenstein),   a.,  ii,   27, 
396. 
oxidation  of,  under  the  influence  of 

light  (Schwezoff),  A.,  ii,  1020. 
and  bromic  acid,  reaction  between, 
in  the  presence  of  a  large  amount 
of  hydrochloric  acid  (Randall), 
A.,  ii,  542. 
lodidei,  com{)ounda  of,  with  mercuric 
iodide  and  ether  (MaE8H),T.,2305. 
aliphatic,   and  silver  salts,  kinetiis 
of  the  reaction  between  (DoNNAN 
and  Potts),  T.,  1882,  P..  212. 
organic,    preparation   of,    from   the 
corresponding       bromides       and 
chloriiie8(FlNKEi,STElx),A.,i,463. 
estimation   of,    in   the  presence  of 
chloride,  bromide,  or  free  iodine 
(Bray  and  MacKay),  A.,  ii,  996. 
lodatei,    behaviour    of,    towardB    re- 
ducing agents  (Vitali),  A.,  ii,  496. 


Iodine,  reaction  for  starch  (Habbison), 
P.,  252. 
indican  and  scatole,  diff'erentiation  of, 
in  Jaffe's  indican  reaction  (Spiet- 
hoff),  a.,  ii,  808. 
estimation     of    (Winterstein     and 
Herzfeld),  a.,  ii,  68  ;  (Hunter), 
A.,  ii,  650. 
We.«zelszky's    method    of   estimating 

(Casares  Gil),  A.,  ii,  1107. 
estimation    of,    in    the    presence     of 
bromides  and  chlorides   (DiBDiN 
and  Cooper),  A.,  ii,  448. 
in  organic  substances  (Paolini),  A., 

ii.  68. 
in  the  thyroid  (Seidell),  A.,  ii,  69. 
in  protein  combinations (RiGGs),  A., 
ii,  650. 
combined,  gravimetric  estimation  of, 
by   means  of  metallic  silver  (Per- 
kins), A.,  ii,  542. 
lodoxy-.  See  under  the  parent  Substance. 
Ionic  equilibritun.     See  under  Electro- 

chemistty. 
Ions  and  lomsation.     See  under  Electro- 
chemistry. 
Ipomoea  horsfallicc,    chemical  examina- 
tion of  the  tuberous  root  of  (Power 
and  Rogerson),  A.,  ii,  888. 
Iridium,  complex  derivatives  of  (VfezEs 
and  Duffour),  A.,  i,  540  ;  (Duffour), 
A.,  i,  541. 
Iridium  chlorides,  compounds  of,  with 
silver    and    thallium    (Del^pine), 
A.,  ii,  34. 
dtsulphates,      metallic      (Del^pixe), 

A.,  ii,  44. 
Iridiodichlorodinitro-ozalic-acid,  me- 
tallic salts  of  (VkzE.s  and  Duffour), 
A.,  i,  540  ;  (Duffour),  A.,  i,  541. 
Iron,  meteoric,  stability  or  metastability 
of  (Guertlek),  a.,  ii,  833. 
native,  isolation  of,  from  basalt  (See- 
bach),  A.,  ii,  963. 
pure,     electrolytic      preparation      of 

(Amberg),  a.,  ii,  414. 
content  in  the  human  organs  (Magnus- 
Levy),  A.,  ii,  426. 
amount   of,    in   organs  in   pernicious 

ansemia  (Ryffel),  A.,  ii,  329. 
crystalline     structure    of,     at     high 
temperatures  (RosENUAiN  and  Hum- 
frey),  a.,  ii,  128. 
flame  spectrum   of  (Hemsai.ech  and 

DE  WATrEVILLE),  A.,  ii,  172. 
the  magnetic  properties  of  modifica- 
tions of  (Hilpert),  A.,  ii,  579. 
potential  of  (Lamb),  A.,  ii,  925. 
passivity  of  (Kra-ssa),  A.,  ii,  129. 
passivity  of,  influence  of  the  magnetic 
field  on  the  (Byeks  and  Darrin), 
A.,  ii,  579. 
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Iron,  electrolytic  deposition  of  (Pfaff), 

A.,  ii,  414, 
electrodes.       See     Electrodes     under 

Electrochemistry, 
cementation     of,     by     solid     carbon 

(Chari'Y  and  Bonnerot),    A.,    ii, 

215. 
the   system   nickel   and    (Ruer    and 

ScHUz),  A.,  ii,  959. 
crystallography  of  the  system,  carbon 

and  (Kroll),  A.,  ii,  1070. 
influence  of  sulphur   on  the  system, 

carbon    and   (LiEScniNG),    A.,    ii, 

1070. 
the     system,     copper,      nickel     and 

(Vogel),  a.,  ii,  616. 
influence  of  antimony  and  tin  on  the 

system,   carbon  and  (Goerens  and 

Ellingen),  a.,  ii,  298. 
rusting  of  (Lambert  and  Thomson), 

T.,  2426;  P.,  290. 
action  of  steam  on  (Friend),  A.,  ii, 

414. 
action  of  air  and  steam  on,  and  rusting 

of  (Friend),  A.,  ii,  39. 
retardation   of  the    oxidation   of,    by 

chromic  chloride  (Eohland),  A.,  ii, 

129. 
and  steel,  the  action  of  pure  air  and 

water  on  (Friend),  P.,  179. 
behaviour     of,    with    stannous    salts 

(Thiel  and  Keller),  A.,  ii,  962. 
formation  of  silicon  sulphide  in  the 

desulphurisation  of  (Fielding),  A., 

ii,  32. 
and  its  oxides,  action  of,  on  mixtures 

of   carbon    monoxide    and    carbon 

dioxide   with    hydrogen   (Gautier 

and  Clausmann),  A.,  ii,  855. 
and  its  oxides,  action  of,  on  carbon 

monoxide  at  a  red  heat  (Gautier 

and  Clausmann),  A.,  ii,  709. 
Iron  alloys,  with  carbon  (WtJST)^  A.,  ii, 

414. 
the  equilibrium  diagram  of  (Heyn), 

A.,  ii,  298. 
decarburisation  of,  by  gaseous  oxidising 

agents  (Becker),  A.,  ii,  298. 
with  manganese  and  carbon  (Arnold 

and  Read),  A.,  ii,  1071. 
with  phosphorus  (Konstaninoff),  A., 

ii,  130;  (Kuhn),  A.,  ii,  131. 
with  tungsten,  with  molybdenum,  and 

with  vanadium,  estimation  of  carbon 

and  sulphur  in  (MiJLLER  and  Diet- 
helm),  A.,  ii,  1110. 
rapid   estimation   of  carbon   in  (Am- 

bekg),  a.,  ii,  896. 
See  also  Ferroboron  and  Ferrosilicon. 
Iron  salts,  relations  between  constitution 
and  absorption  spectrum  of  (Byk  and 
Jaffe),  a.,  ii,  3. 


Iron  salts,   magnetic  susceptibilities 
(Finke),  a.,  ii,  179. 
of  organic  bases  (Scholtz),  A.,  i,  97 
Iron  carbide,  influence  of  silicon  on  tl 
solubility    of,    in  y-iron    (ScHOLS 
A.,  ii,  1071. 
peroxide,  compounds  containing  (Mo] 

SER  and  BoRCK),  A.,  ii,  36. 
Ferric    ammonium     arsenate    (CuR' 
man),  a.,  ii,  509. 
chloride,   acetic   acid  reaction  wit 
(Weinland    and  Gussmann 
A.,  i,  296. 
action  of  coke    on  solutions     < 

(Tingle),  A.,  ii,  416. 
reaction     between     solutions     ( 
sodium  silicate  and  (Jordis  an 
Lincke),  a.,  ii,  416. 
ammonium     antimony     chloric 
(Ephraim  and  Weinberg),  A 
ii,  41. 
hydroxide  (Fischer),  A. ,  ii,  299. 
negative  (Fischer),    A.,  ii,  856 
(Fischer  and  Kuznitzsky),  A 
ii,  882. 
coagulation  of  (Doerinckel),  A 
ii,  589. 
oxide,  reduction  of  (Hilpert),  A 
ii,    39 ;    (Charpy  and  Bonni 
rot),  a.,  ii,  1072. 
evolution  of  oxygen  from,  at  hig 
temperatures  (Hilpert),  A.,  i 
130. 
silicates,  isomerism  in  the  group  ( 

(Vernadsky),  a.,  ii,  136. 
sulphate,   dissociation    of   (BoDE> 
STEIN     and     Suzuki),     A.,     i: 
1042. 
Ferrous    compounds    of  nitric    oxid 
(Manchot  and  Huttner),  A.,  ii 
414. 
salts,   titration  of,  in  the  presenc 
of  hydrochloric    and   phosphori 
acids  (Hough),  A.,  ii,  457. 
oxide,   estimation    of,    in    silicate 
(Fromme),  a.,  ii,  351  ;  (Dittbic] 
and  Leonhard),  A.,  ii,  1002. 
Iron  organic  compounds — 
Ferriacetates  (Weinland  and  Gusfi 

maxn),  a.,  i,  296. 
Ferric  acetate,  preparation  of  (Wein 
land  and  Gussmann),  A.,  i 
457. 
basic  (Weinland),  A.,  i,  537. 
basic   pyridine  (Weinland    an 
Gussmann),  A.,  i,  635. 
formates,  composition  of  (Tower 
A.,  ii,  900. 
Ferrocyanides,  analysis  of  (Skirrow 
A.,  ii,  361  ;  (Colman),  A.,  ii,  76 
volumetric  estimation  of  (MtJLLi 
and  Diefenthaler),  A.,  ii,  91 
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Iron  organic  compounds— 
Ferricyanides,  volumetric  estimation 
of  (MuLLER   and  Diefesthaler), 
A.,  ii,  910. 
Iron  ore,  brown,  analysis  of  (Bacdlsch), 
A.,  ii,  76. 
Cast     iron,    structure     of,     in      the 
"graphitic"  condition  (Krohxkk), 
A.,  ii,  1070. 
St«el,  case-hardening  of   (Grayson), 
A.,  ii,  1070. 
action  of  pure  air  and  water  on  iron 

and  (Friend),  P.,  179. 
cementation,  manufacture  of   (Gio- 
LiTTi   and  AsTORRi),  A.,  ii,  507  ; 
(GioLiTTi  and   Carnevali),  A., 
ii,    507,   616  ;  (Giolitti  and  Ta- 
vanti),  a.,  ii,  780. 
chromium,    physical    properties    of 
(McWii-LIam       and      Barxes  ; 
(Moore),  A.,  ii,  1071. 
silicon,   cementation  of    (Gkexkt), 

A.,  ii,  508. 
carbon  mono.xide  in  (Goutal),  A., 

ii,  129. 
analysis  of  special    (Pozzi-Escot), 

A.",  ii,  160. 
rapid  estimation  of  carbon  in  (Am- 

berg),  a.,  ii,  896. 
estimation  of  carbon  in,  by  means 
of  AUihn's  filter  tube  (Prettxer), 
A.,  ii,  653. 
apparatus  for  estimation  of  sulphur 

in  (Prei-ss),  a.,  ii,  238. 
estimation  of  vanadium  in  (ArcHv), 
A.,   ii,   508,  551  ;  (Slawik),   A., 
ii,  754. 
Iron  (in  general),  detection,  estimation 
and  separation  :  basic  precipitation 
of  (Weini-axi)  and  Gussmaxn),  A., 
i,  296. 
precipitation     of,    by     nitrosophenyl- 
hydroxylamine(BiLTZ  and  Hodtke), 
A.,  ii,  550. 
estimation   of,  in  blood  (Charnass), 

A.,ii,  657. 
estimation  of,  in  inorganic  plant  con- 
stituents (Hare),  A.,  ii,  1001. 
estimation  of  carbon  in,  by  combustion 
(Hull),  P.,   91  ;  (Dexnstedt  and 
KLiJXDKR),  A.,  ii,  547, 
ap|)aratns  for  estimation  of  sulphur  in 

(Preuss),  a.,  ii,  238. 
ferric,  estimation  of  (Joseph),  A.,  ii, 

351  ;  (Schatz),  a.,  ii,  457. 
and  steel,  apparatus  for  the  estimation 
of  carbon,  arsenic,   and  sulphur  in 
(Pkei-ss),  a.,  ii.  1109. 
Iron  gronp,  metals  of  the,  the  interaction 
of  alkyl  halidea  and  (SPRKCEK  and 
Harrison),  P.,  118. 
precipitation  of  the  (Tower),  A.,ii,900. 


Isatin,    action     of    formaldehyde    and 
secondary  bases  on   (Eixhorx  and 
Gottler),  a.,  i,  1-37. 
derivatives,  preparation  of  (Kalle  & 

Co.),  A.,  i,  278. 
jvjrchlorate  (HoFMANX,  Metzler,  and 
Hobold),  a.,  i,  370. 
Isatin,   5-bromo-,  and  its  phenylhydr- 
azone  (Hei.ler  and  Fraxtz),  A.,  i, 
849. 
4:5:7-<r2bromo-  (Graxdmougix),  A., 

i,  340. 
nitro-  (Fakbwerke   vors*.  Meister, 
Lucirs  k  Brcning\  A.,  i,  693. 
Isatin-^>-dimethylamuio-2-anil    and    its 
salts   and  methyl  derivative,    and  -3- 
anil    (Pummerer  and  Gottler),  A., 
i,  77. 
l8atin-;^-dimethylaminoleuco-2-anil 

(Pummerer  and  G«>ttler),  A.,  i,  511. 
Isatin-leueo-2-and-3-anil      (Pummerer 

and  Gottler),  A.,  i,  511. 
Isomeric  change  and  absorption  spectra, 
relation  between  (Lowry,  Desch,  and 
SouTHGATE),  T.,  899  ;  P.,  68  ; 
(Ix)WRY  and  Southgatk),  T.,  905  ; 
P..  68. 
Isomerides,       isodynamic    and    moto-, 

viscosity  of  (Thole),  A.,  ii,  1040. 
Isomerism,   kinds  of  (Krutt),  A.,   ii, 
285  ;  (Fock).  A.,  ii,  493. 
energy  theory  of  (Quartaroli),  A.,  ii, 

491. 
in  compounds  with  two  similar  a.<(ym- 
nietric  nitrogen  atoms  (Wedekind 
and  Wedekixd),  A.,  i,  834. 
and  polymorphism  (CirsA  and  Padoa), 
A.,    i,    196  ;   (Fock),    A.,    ii,    23; 
(Stobbe  and  WiusoxK  A.,  1,  623. 
dynamic.  See  under  Affinity,  chemical. 
Isoteniscope,  dynamic  (Smith  and  Mex- 
ziEs),  A.,  ii,  1038. 
static  (Smith  and  Mkxzies),  A.,  ii, 
1036. 
Itaconic  anhydride,  rate  of  hydration  of 
(RivETT  and  Sidowick),T.,  1677  ;  P., 
200. 


Jam,    estimation    of   salicylic    acid    in 

(v.  Fellenberg),  A.,  ii,  906. 
Jarosite,    identity    of    pastreite     with 

(Az^ma),  a.,  ii,  720. 
Jasmine  oil  (Eijir),  A.,  i,  687. 
Java  Canangoil  (Elzr),  A.,  i.  688. 
Joaqoinite  Louderback  and  Bla»dali), 

A.,  ii,  310. 
Jnniperic  acid,   constitution   of   (Bou- 

CAOLT),  A.,i,  297. 
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Eamala    and    its   constituents,    physio- 
logical action  of  (Semper),  A.,  ii,  797. 
Kaolin,  action  of  acetic  acid  on  (van 

DER  Leeden),  a.,  ii,  621. 
Katabolism   of   amino-acids   (Flatow), 

A.,  ii,  321. 
Zephalin  (Parnas),  A.,  i,  4. 
Kephalinic   acid  and  its   methyl   ester 

(Parnas),  A.,  i,  4. 
Eermes  {Coccus  ilicis),  colouring  matter 

of  (Dimroth),  a.,  i,  487. 
Kermesic  acid,  and  its  salts,  acetyl  de- 
rivative, and  methyl  ether  (Dimroth), 
A.,  i,  487. 
Eeten,  preparation  of  (Schmidlin  and 
Bergmann),  a.,  i,  816. 
polymerisation  of  (Chick  and  WiLS- 

more),  T.,  1978;  P.,  217. 
some  reactions  of,  and  its  combination 
with  hydrocyanic  acid  (Deakin  and 
Wilsmore),  T.,  1968  ;  P.,  216. 
Eetens  (Staudinger   and  Buchwitz), 
A.,  i,  46  ;  (Staudinger  and  Ber- 
eza),    a.,    i,    89  ;     (Staudinger, 
Klkver,  and  Kober),  A.,  i,  586. 
preparation  of  transformation  products 
of  (Schroeter),  a.,  i,  431. 
2-Keto-3-acetoxy-4:5-diphenylene-2:3- 
dihydrodrofuran-3-carbozylic     acid, 
ethyl  ester  (Kj^chards),  T.,  1457  ;  P., 
195. 
Eeto-alcohols,  preparation  of  (Farben- 

FABRIKEN    VORM.    F.    BAYER    &    Co.), 

A.,  i,  706. 
Eetoanilinodiphenyltetrahydrotriazine 

(KiJHLiNG),  A.,  i,  780. 
Keto-anils  (Busch  and  Falco),  A.,  i, 

747. 
Keto-asarone,     and    its    semicarbazone 

(Paolini),  a.,  i,  394. 
2-Keto-3-benzoylcarbamyl-5-cliloro- 

methyltetrahydro-oxazole     (Johnson 

and  Guest),  A.,  i,  886. 
4-Keto-2-benzyl-4:5-dihydroglyoxaline, 

and  its  derivatives  (Finger  and  Zeh), 

A.,  i,  591. 
2-Keto-3:3-bi8hydroxyphenyl  4:5-di- 

phenylpyrroline     (Kuhemann),     T., 

465. 
o-Ketobutyric    acid,    )8-cyano-,  and    its 

ethyl  ester,  and  its  metallic  salts,  and 

derivatives  (Wislicenus  and  Silber- 

stkin),  a.,  i,  588. 
a-Ketobatyrohydrazide- ,  3-cyano-,  hydr- 

azone   of    (Wislicenus  and   Silber- 

strin),  a.,  i,  539. 
2-Keto-4-carbetboxy-l-methyltetra- 

hydro-pyrrolideiie-6-a-propionic   acid, 

4-cyano-,  ethyl  ester  (Cami'BELL  and 

Thorpe),  T.,  1315. 


2-Keto-4-carbethoxytetrahydropyrrol- 
ideiie-5-a-propionic     acid,     4-cyano-, 
ethyl  ester  and  its  silver  and  potassium 

salts  (Campbell  and    Thorpe),   T., 
1314. 
77-Eetodecoic    acid,   metallic    salts    and 

derivatives  of  (  Blaise  and  Koehler), 
A.,  i.,  298. 
lKeto-6:7-dimethoxy-2-metliyltetra- 

hydroisoquinoline    hydrate   (Pyman), 

T.,  270. 
2-Keto-4:5-diphenylene-2:3-dihydro- 

furan  (Richards),  T.,  1458  ;  P.,  195. 
2-Keto-4:5-diphenylpyrroline,  3-benzoyl- 

amino-3-hydroxy-    (Kuhemann),    T., 

463. 
4-Keto-2:6-dithiolacetonylpentbioplien-3 

5-dicarboxylic      acid,      ethyl      ester 

(Apitzsch  and  Kelber),  A.,  i,  410. 
l-Keto-2-ethyltetrahydroisoquinolin.e, 

6:7-rfihydroxy-  (Pyman),  T.,  274. 
c-Eetobeptoic   acid,  its  ethyl  ester  and 

their    semicarbazones     (Blaise    and 

Koehler),  A.,  i,  298. 
a-Eetohexahydrobeiizylidene-//i-amino- 

pbenol  (B0K8CHE,  Schmidt,  Tiedtke, 

and  Rottsieper),  A.,  i,  881. 
a-Eetobexabydrobenzylideneaniline 

(Borsche,    Sch.midt,   Tiedtke,    and 

Rottsieper),  A.,  i,  881. 
a-Eetobexahydrobenzylideneaniline-^- 

sulphonic  acid  and  its  salts  (Borsche, 

Schmidt,  Tiedtke,  and  Rottsieper), 

A.,  i,  881. 
Eetohydrindenophenazine  (Ruhemann), 

T.,  1449. 
6-Keto-ll-hydroxyphenyl-6:ll-c?iTiydro- 

naphtbacene,     5:12-fZihydroxy-,     and 

its  triacetate  and  ai-ety  1  derivative  (Vos- 

wiNCKELand  de  Weerth),  A.,  i,  50. 
l-Keto-2-indoxylanthracene,  and  5-  and 

8-   hydroxy-    (Bezdzik    and    Fried- 
lander),  A.,  i,  190. 
2-Eeto-l-indoxylantbracene      (Bezdzik 

and  Frirdlander),  A.,  i,  190. 
5-Keto-4  (2' )  -indoxyl- 1  -phenyl-3-methyl- 

pyrazole  (Felix  and  Friedlander), 

A.,  i,  279. 
Eetols,  action  of  methyl  terl-hniyl  ketone 

on  (Boon),  T.,  1256;  P.,  94. 
4-Eeto-5-methoxydebydrocamphoric 

acid,  methyl  ester  (Komppa),   A.,  i, 

51. 
l-Keto-6(or     7)-methoxy-2-methyltetra- 

hydrowoquinoline,    7(or   6)-hydroxj 

and    its    sodium   salt    (Pyman), 

271. 
l-Keto-2-methyltetrahydrowoquinoline, 

6:7-rfihydroxy-  (Pyman),  T.,  271. 
a-Eeto-d-methylvaleric    acid,   /3-cyano-, 

ethyl  ester  (Wislicenus  and  Silbee- 

stein),  a.,  i,  539. 
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Ketone,  C^HgO,  from  cyclopropane  and 
acetyl  bromide  and  its  semicarbazone 
(Krapiwix),  a.,  i,  349. 

CsHgO,  from  semicarbazone  of  ketone 
CgHgO  (Krapiwin),  a.,  i,  349. 

C8H14O2.  from  rf-laurolene  and  its  semi- 
carbazone (NoYEs  and  Derick),  A., 
i,  754. 

CgHifiO,  from  A^-heptylene  and  acetyl 
chloride  and  its  semicarbazone  (Kra- 
piwin), A.,  1,  349. 

C10H15O,  from  the  action  of  light  on 
camphor,  and  its  semicarbazone 
(CiAMiciAX  andSiLBER),  A.,  i,  496. 

C10H20O,  from  action  of  magnesium 
tert.-hutjl  chloride  on  ethyl  oxalate 
(Egorova),  A.,  i,  91. 

CJ4H15O3CI,  from  picrotoxin  and  hydro- 
chloric acid  (AxGELico),  A.,  i,  577. 

Cj^HigOj,  from  reduction  of  o-picro- 
tinic  acid,  and  its  oxime  (Angelico), 
A.,  i,  577. 

Ci^HjgO^,  and  its  derivatives,  from  a- 
picrotinic  acid  (Angelico),  A.,  i, 
405. 

Ci5Ha«0,  from  a-  and  /3-gurjunene,  and 
its  oxime  (Deussen  and  Philipp), 
A.,  i,  575. 

Ci-HjgOjN,  and  its  derivatives  from 
/3-ethvlthiomorphide  (Pschorr  and 
HoppE),  A.,  i,  423. 

CigHajOjN,  and  its  derivatives,  from 
iS-eihylthiocodide  hydrochloride 
(Pschorr  and  Krkch),  A.,  i,  422. 

Gj9H2,03NS,  from  /S-methylthiocodide 
and  hvdrochloric  acid  (Pschorr  and 
Krech),  a.,  i,  422. 

CJ9H25O3XS,  and  its  oxime  hydro- 
chloride, from  ethyl  thiomor^hide 
(P.SCHOKR  and  Hop'pk),  A.,  i,  423. 

CaoH^OjNS,  and  its  derivatives  from 
)8-ethylthiocodide  (PscHORR  and 
Krech),  A.,  i,  422. 
Ketones,  synthesis  of,  by  means  of 
orgaiio-mapnesium  compounds  (Sal- 
kind  and  Bebdrischwili),  A.,  i, 
11. 

catalytic  preparation  of  (Senderkns), 
A.,  i,  11,  179. 

decomposition  of,  by  ultra-violet  light 
(Berthelot  and  Gaudechon),  A., 
ii,  814. 

reactivity  of,  towards  iodine  (Dawsok 
and  Wheatley).  T.,  2048  ;  P.,  233. 

action  of  hydroxylamine  on  (CIUSA 
and  Bernardi),  A.,  i,  684. 

condensation  of  aldehydes  with,  and 
formation  of  j>yri(line  derivatives 
from  the  condensation  products 
(ScHOLTZ  and  Meyer),  A.,  i,  561. 

general  reaction  for  conversion  of  fatty 
acids  into  (Dakin\  A.,  i,  557. 


Ketones  and  aldehydes,  Bitto's  reaction 
for  (Reitzenstein  and  Stamm),  A., 
ii,  358. 
additive  compounds  of,  with  acids  and 

phenols  (Meyer),  A.,  i,  179. 
addition     of    anhydrides     to     (Wrg- 

scheider  and  Spath),  A.,  i,  155. 
action   of  diphenylketen   on  (StaI'D- 
inger    and     Blchavitz),     A.,     i, 
46. 
aliphatic,    tautomeri:>m    of    (Hakcu), 
A.,  i,  361. 
alkylation  of  (Haller  and  Bauer), 
A.,  i,  219,  300. 
aromatic,     catalytic     preparation     of 
(Senderens),  a,  i,  489. 
condensation  of,  with  amines  (Red- 

delien),  a.,  i,  746. 
reduction   of  (Marschalk)    A.,  i, 
269. 
aliphatic    aromatic,     preparation     of 
hydrocarbons,    acids,    amides,    and 
thiophens,  by  the  action  of  ammon- 
ium sulphide  on  (Willgerodt  and 
Scholtz),  a.,  i,  392. 
tetrahydroaromatic,       synthesis        of 

(Darzens  and  Rost),  A.,  i,  856. 
cyclic,  nitrosation  of  (Borsche),  A.,  i, 

178. 
unsaturated,  new  method  of,  synthesis 
of  (Darzens),  A.,  i,  322. 
action    of    light    on    (Stobbe    and 
Wilson),    T.,    1722 ;    P.,    206  ; 
(Praetorius  and  Korn),  A.,  i, 
859. 
Ketonic  acid,  CgHj^O,,  from  oxidation  of 
1-acetyl-l-methylcj/f/ohexane       (Tab- 
bouriech),  a.,  i,  557. 
Ketonic     acids,      ring      formation     in 
(Blaise  and  Kokhler),  A.,  i,  626. 
aliphatic,  preparation  of  (Blaise  and 
Koehler),  a.,  i,  297. 
7- Ketonic    acids,     mechanism     of    the 
formation    of,     from     /Sy-unsaturated 
o-hydroxy-acids    (Erlenmkyer),    A., 
i,  175. 
«-Ketononoic    acid,    metallic   salts    and 
derivatives  of  (Blaise  and  Koehler), 
A.,  i,  298. 
y-  and  c-Keto-octoic  acid,  metallic  mlts 
and  derivatives  of  (Blaise  and  Koeh- 
ler), A.,  i.  298. 
4-Ketopenthiophen-2:6-dithioIaceto- 
phenone-3:5  dicarboxylic   acid,   ethyl 
ester  (Arnzsru  and   Kklbku),  A.,  i, 
410. 
4-Ketopenthiophendithiophen,       3:5-</(- 
hydroxy-,  and  it«  diacetyl  derivative 
(Apitzsch  and  Kelber),  A.,  i,  409. 
2Keto-3-phenylcarbamyl-5-chloro- 
methyltetrahydro  ozazole     (Johnson 
and  Gi>:.vr),  A.,  i,  886. 
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2-Keto-3-phenyl-4-choroinethyltetra- 

hydro-oxazole   (Johnson   and   Lang 

ley),  a.,  i,  885. 
6-Keto-2-plieiiyl-6:7-dihydro-2:l:3-benz- 

triazole,    4:5:7:7-<cfrachloro-  (Zincke 

and  Scharff),  A.,  i,  141. 
3-Keto-l-phenyl-2:3-diliydroindene,      2- 

bromo-,  semicarbazone,  6-bromo-,  and 

2:6-dibromo-,    (Kohler,    Heritage, 

and  Burnley),  A.,  i,  563. 
7-Keto-4-plienylimino-2  phenyl-4:7- 

dihydro-2:l:3-benztriazole.  5-chloro-6- 

hydroxy-  (Zincke  and  Scharff),  A., 

i,  141. 
6Keto-2-phenyltetrahydro-2:l:3-beiiztri- 

azole,      4:5:5:5:7:7-7Jer»techloro-,      di- 

chlorohydroxy-,  and^richlorohydroxy-, 

(Zincke  and  Scharff),  A.,  •i,'l41. 
6  -  Keto-4-phenyltetrahydro- 1 :3 :4-thiodi- 

azine,      2-imiuo-       (Frerichs      and 

Forster),  a.,  i,  191. 
l-Keto-2-propyltetraliydrois(;quinoline, 

6:7-dihjdroxy-  (Pyman),  T.,  275. 
Ketoses  distinguished   from   aldoses   by 

means  of  bromine  water  (Votocek  and 

Nemecek),  a.,  ii,  433. 
K-Ketostearic  acid  (  Arnaud  and  Poster- 

nak),  a.,  i,  459. 
4-Ketotetrahydrothiophen,  2-imino-,   3- 

amino-2-imino-,    and   its   benzylidene 

derivative,  3-bromo-2-imino-,  and   its 

hydrobromide  and  3-oximino-2-imino- 

(Benary),  a.,  i,  580. 
4-Ketotetrahydrothioplieii-3-carboxylic 

acid,    2-imino-,    ethyl    ester,    and   its 

diacetyl   derivative    (Benary),  A.,  i, 

579. 
4-Keto-2-thio-5(2')-indozylthiazole 

(Felix    and    Friedlander),    A.,    i, 

280. 
3-Keto-(l)-tliionaphthen,  6-amino- 

(Farbwerke  vorm.  Meistek, Lucius, 

&  Brijning),  a.,  i,  693. 
4-Keto-2-thio-5(2')-tliionaphtlienyltM- 

azole  (Felix  and  Friedlander),  A., 

i,  280. 
5-Keto-2:2:4-trimethyltetrahydrofuraii, 

4-amino-,     4-methylamino-,     and     4- 

dimethylamino-,    picrates  (KoHN  and 

Bum),  a.,  i,  137. 
Kidney,    absorption    of    sugar    in    the 
(NiSHi),  A.,  ii,  525. 

nitrogen  excretion  of  the  (Barringer 
and  Barringer),  A.,  ii,  1091. 

excretion  of  sodium  ferrocyanate  by 
the  (Waschetko),  A.,  ii,  430. 

isolated,  influence  of  pulse  pressure 
on  renal  function  in  the  (Hooker), 
A.,  ii,  1087. 

estimation  of  cholesterol  in  (  Windaub), 
A.,  ii,  462. 
Kinetics.     See  under  Afhnity,  chemical. 


Kipp's  apparatus,  improved  (Gutmann), 
A.,  ii,  493. 
modification  of  (McDermott),  A.,  ii, 
947. 
Kjeldahl    distillation,    alkylamines    as 
juoducts   of  the   (Erdmann),   A.,  ii, 
1008. 
Kjeldahl  estimations,  method  of  carrying 

out  (Xeuberg),  A.,  ii,  447. 
Kola,   estimation   of  catfeiuc  in  (Gie.s), 

A.,  ii,  763. 
Komarowsky's     colour      reaction     (v. 

Fellrnberg),  a.,  ii,  S05. 
Kryogenine,     vanillin    as    a    test    for 

(Primot),  a.,  ii,  83. 
Krypton,    presence    of,    in     gas,     from 
thermal      springs     (Moureu      and 
Lepape),  a.,  ii,  136. 
molecular   weight   of   (Watson),    T., 

833;  P.,  70. 
dispersion     of     (Cuthbertson     and 

Cuthbertson),  a.,  ii,  661. 
solubility  of,  in  water  (v.  Antropoff), 
A.,  ii,  409. 
Kryptotile,    from     Waldheim,     Saxony 
(Uhlig),  a.,  ii,  312. 


Laboratory  instruments  (Gawalowski), 

A.,  ii,  446. 
Labradorite,  chemical  and  optical  study 

of  (Ford  and  Bradley),  A.,  ii,  874. 
Lactic    acid,    foiniation     of,     in     man 

(Ryffel),  a.,  ii,  325. 
in  diabetes  (Hyffel),  A.,  ii,  733. 
in  the  autolysed  dog's  liver  (Saiki), 

A.,  ii,  142. 
iflactive,    occurrence    of,    in   a  meat 

extract  (Salkowski),  A.,  ii,  55. 
Lactic   acid,    calcium     antimony     salt 

(Chemische  Werke  Schuster  and 

WiLHEMY),  A.,  i,  217. 
glucinum  salt  of  (Calcagni),   A,  i., 

708. 
glycerol  esters  of  (Kalle  &  Co.),  A., 

i,  297. 
Lactic  acid,    UfTelmann's    reaction    for 

(KtJHL),  A.,  ii,  359. 
estimation  of,  in  cheese  (Suzuki  and 

Hart),  A.,  ii,  81. 
estimation  of,  by  determination  of  the 

amount  of  acetaldehyde  obtained  by 

scission  (v.  Furth  and  Charnass), 

A.,  ii,  807. 
Lactic  acid  ferments,  influence  of,  on 
intestinal  putrefaction  (Baldwin), 
A.,  ii,  144. 
Lactone,  bromo-,  C2gHj70.2Br,  from 
ethyl  o7-diphenyl-7-l-naphthylallene- 
o-carboxylate  (Lapwoktii  and  \yECHs- 
ler),  T.,  47. 


INDEX   OF  SUBJECTS. 


ii.  1379 


Lactones,    chemical    constitution     and 

rotatory  power  of  sugar  (Hudson),  A. , 

i,  220. 
Lactone    dyes,    (Herzig,    Erdos     and 

Rczicka),    a.,  i,  676  ;  (Herzig  and 

Schmidixger),  a.,  i,  677. 
Lactose,  the  origin  of  (Porcher),  A.,  ii, 

behaviour  of,  in  aqueous  solutions 
(Fleischmann  and  Wiegxer),  A., 
i,  362. 

derivatives  of  (Fischer  and  Fischer), 
A.,  i,  716. 

diastatic  scission  of,  derivatives  of 
(Bierry  and  Rang),  A.,  i,  465. 

and    sucrose,    separation     of    (Mar- 
gaillan),  a.,  ii,  163. 
Lsevulan,  from  the  action  of  visco-sac- 

charase  on  sucrose    (Beyerinck   and 

MiSKMAN),  A.,  ii,  643. 
LsBTulans,  nutritive  value  of  (Swartz), 

a.,  ii,  727. 
Lsevulose,  detection  of,  in  urine  (Jolles), 

A.,  ii,  164. 
Lamp  black,  electrophoresis  of  (Reych- 

LER),  A.,  ii,  1030. 
Lanthanite  (Lindstrom),  A.,  ii,  965. 
Lanthanum,    action   of,    on    the    frog's 

heart  (Mixes),  A.,  ii,  525. 
Laterites,  (Arsandavx),  A.,  ii,  723. 
Laudanosine  hydrogen  oxalate  (Pyman 

and  Keyxolds),  T.,  1323. 
Laurel   leaves  and   anaesthetics  (Wal- 
ler), A.,  ii,  741. 
Laureline  and  its    salts    (Aston),  T., 

1386  ;  P.,  11. 
Laurepukine  (Astox),    T.,    1387 ;    P., 

11. 
Laoric  acid,  condensation  productii  of, 

with    glycine,    alanine,    and    leucine 

fHopwuoi)  and  Weizmaxx),  P.,  69. 
Laurie  acid,  A.-iodo-,  (Bougault),  A.,  i, 

297. 
Laurolene,    synthesis    of   (Notes   and 

Kyriakidf..s),  a.,  i,  754. 
d-  and  /-Laurolene,   oxidation  products 

of  (Noyk.s  and  Dkiuck),  A.,  i,  753. 
j8-Lanryl-a7-rfi'cliloroliydriii  (Grux),  A., 

i,  356. 
Laoryl'-j/c/ohezene,  and  itssemicarbazone 

(Uarzens  and  Rost),  A.,  i,  856. 
Lava   from    Cracow    (Rozen),     A.,     ii, 

315. 
Lavender   oil,    French,  constituents   of 

(Klze),  a.,  i,  753. 
Laxatives  and  the  calcium  of  the  intes- 
tine (Chiari),  a.,  ii,  1088. 
Lead,   a  supposed  allotrope  of   (CouKN 

and  Inouy«),  a.,  ii,  614. 
Lead  alloys  with  bismuth,  analysis  of 

iLrrn.K      and      Cahex),      A.,      ii, 

755. 


Lead  alloys  with  cadmium  and  bismuth 

(Barlow),  A.,  ii,  1066. 
equilibrium  in  the    ternary    system, 

cadmium,  mercury  and  (Janecke), 

A.,  ii,  699. 
with  mercury,  electrochemical  investi- 
gation of  (Richards  and  Gakrod- 

Thomas),  a.,  ii,  384. 
^vith    tin,    heat    of    solidification    of 

(GuERTLER),A.,ii,  126;  (Mazzotto), 

A.,  ii,  690. 
Lead    acetate,     ionisation    in     aqueous 

solutions  of  (Jaques),  A.,  ii,  387. 
arsenate  in  viticulture  (MoREAU  and 

Vixet),  a.,  ii,  443. 
carbonates,     basic      (Falk),    A.,    ii, 

1067. 
Lead    hydroxycarbonate    {white     lead), 
action  of  hydrogen  sulphide   on 
(Sacher),  a.,  ii,  712. 

influence    of    light    on    blackened 
(Tauber),  a.,  ii,  955. 
chromate,  solubility  of,  in  hydrochloric 

acid  (Beck  and  Stegmuller),  A., 

ii,  1067. 
hydroxide,  equilibria   in  the  precipi- 
tation of  (Herz),  a.,  ii,  1067. 
^>eroxide,    use    of,    in   organic     com- 
bustions (Weil),  A.,  ii,  242;  (Denn- 

stedt     and    Hassi^r),     A.,     ii, 

547. 
Triplombie  tetixixide  {red  lead)  (MlL- 

baxjer),  a.,  ii,  294. 
silicates,  in  relation  to  pottery  manu- 
facture (Thorpe  and  Simmonds), 
T.,  2282;  P.,  254. 

fused,    crystallisation   of  (Hilpebt 
and  Nackex),  A.,  ii,  955. 
sulphate,  solubility  of,  in  hydrochloric 

acid  (Beck  and  SxEGMiJLLER),  A., 

ii,  1067. 
ferricyanide,  constitution  of  (MULLXE 

and  Diefenthaler),  A.,  i,  721. 
Lead,  estimation  of  (Sacher),  A.,  ii,  76, 

158. 
estimation   of  small  quantities  of,  in 

alloys  of  antimony,  copper  and  tin 

(Manx),  A.,  ii,  898. 
approximate  estimation  of  small  quan- 
tities of  (Harcourt),  T.,  841  ;  P., 

82. 
colorimetric  estimation  of,  in  potable 

water  (Schkrixga),  A.,  ii,  1112. 
volumetric  estimation  of  (Rcpp),  A., 

ii,  243. 
electro-analytical  determination  of,  as 

I>eroxide  (Sand),  A.,  ii,  456. 
Lead  chamber  process,  theory  of  (Man- 

chot),  a,  ii,  1055. 
Leaves,  green,  toxicity  of  salts  towards 
(Maquenne  and  Dkmoushy),   A.,  ii, 
801. 
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Lecithin,      biological     importance      of 
(Glikin),  a.,  ii,  58. 
content  in  bone  marrow  (Bolle),  A., 

ii,  429. 
free    and    combined,    in   germinating 
seeds(BERNARDiNi  and  Chiarulli), 
A.,  ii,  991. 
influence  of,  on  metabolism   (Yosni- 

MOTo),  A.,  ii,  321. 
effect   of,   on     the    digestion    of    fat 

(UsuKi),  A.,  ii,  972. 
estimation  of  (Nerking),  A.,  ii,  162. 
in  soja-oil  (Riegel),  A.,  ii,  662. 
Lecithins, bactericidal  properties  of  (Ren- 
SHAW  and  Atkins),  A.,  ii,  332. 
non-existence  of,  in  the  yolk  of  eggs 
(Barbieui),  a.,  i,  704. 
Lemon-grass    oils    (Schimmel  &  Co.), 

A.,  i,  328. 
Lemon  juice,  estimation  of  citric  acid  in 

(Spica),  a.,  ii,  1120. 
Lemon  oil,  constituents  of  (Gildemeister 

and  MiJLLER),  A.,  i,  185. 
Lens,    crystalline,    chemico-physical   in- 
vestigations of  the  (QUAGLIARIELLO), 
A.,  ii,  56  ;  (Bottazzi  and  Scalinci), 
A.,  ii,  56,  143,  975. 
)3-Leonecopal  resin  (Willner),   A.,  i, 

499. 
Leonecopalic  acid  (Willner),  A.,  i,  498. 
Leonecopalinic  acid  (Willner),  A.,  i, 

499. 
Leonecopalolic  acid  (Willner),   A.,  i, 

498. 
Leptandra,  constituents  of  (Power  and 

ROGERSON),  T.,  1944  ;  P.,  218. 
Leucine,    degradation    of,    in   the  liver 

(Sachs),  A.,  ii,  790. 
/-Leucine,  derivatives  of  (Abderhalden 

and  Webkr),  A.,  i,  719. 
isoLeucine,  derivatives  of  (Abderhalden 
and  Schuler),  A.,  i,  304  ;  (Abder- 
halden and  Hirsch),  A.,  i,  730. 
degradation  of,  in  the  liver  (Wirth), 
A.,  ii,  789. 
Leucocytes,  composition  and  properties 
of  (Mancini),  a.,  ii,  726. 
a  diastatic  enzyme  in  (Haberlandt), 
A.,  ii,  515. 
Leucomethylene  blue,  and  its  sodium  salt, 
and    nitro-  (Landauer    and    Weil), 
A.,  i,  202. 
Lenco-ozindirubin    (2:1' •dihydroxy-l:2'- 
dicoumarone)   (Fries   and    Pfaffen- 
dorff),  a.,  i,  186. 
Leucopoliin  (FiiANKELand  Elias),  A.,  i, 

906. 
Leucoprotease  (Bradley),  A.,  i,  795. 
Leucoquinine  (Comanducci),  A.,  i,  582. 
(2-2-Leucotannin,        /ie.ra-acetyl,        and 
strychnine   salt   of    the    /-compound- 
(Nierenstein),  A.,  i,  265. 


?-Leucyl-^aspartic  acid  (FiscSer   au( 

Fiedler),  A.,  i,  657. 
^Leucylglycyl-^aspartic  acid  (Fischei 

and  Fikdler),  A.,  i,  657. 
^Leucylglycyl-leucine    (Abderhalde; 

and  Weber),  A.,  i,  719. 
^Leucylglycyl-rf-^soleucine  (Abderhai 

DEN  and  Schuler),  A.,  i,  305. 
Z-Leucyl-glycyl-Meucyl-glycyl-Meucin 

(Abderhalden  and  Weber),  A.,  i 

719. 
Z-Leucyl-Z-w>'oleucine  (Abderhalden  ani 

Schuler),  A.,  i,  305. 
/-Leucyl-rf-isoleucine  anhydride  (Abdeb 

HALDEN  and  Hirsch),  A.,  i,  720. 
(^-Leucyl-/-tryptophan  (Fischer),  A.,  i 
22. 

behaviour   of,   towards   autolytic    fei 
ments  (Fischer),  A.,  i,  599. 
Lichen  derivatives,    rotatory   power  c 

(Salkowski),  A.,i,  851. 
Light.     See  under  Photochemistry. 
Ligia  oceanica,  colour  change  in  (Tait" 

A.,  ii,  731. 
Lignin,   formation  of  acetic  and  formi 

acids    by     hydrolysis    of    substance 

containing  (Cross),  A.,  i,  457. 
Lime.     See  Calcium  oxide. 
Lime  oil  (Haensel),  A.,  i,  401. 
Limonene,  oxides  of  (Prile8cha]6eff] 

A.,  i,  86. 
a-and  j8-Limonenehydrozylaniineozime{ 

and  their  hydrochlorides  (Cusmano] 

A.,  i,  685. 
Limiolus,   blood-cells    of,    influence     c 

changes    in    chemical    and     physica 

conditions  on  the  (Loeb),  A.,  ii,  420. 
Limulus   polyphemus,    haemocyanin    c 

(Alsberg  and  Clark),  A.,  i,  647. 
Linalool,  action  of  hydrochloric  acid  o 
(DUPONT  and  Labaune),  A.,  i,  184 

oxides  of  (Prileschai^eff),  A.,  i,  86. 
Linalyl  chloride  (Dupont  andLABAONE) 

A.,  i,  184. 
Linaria  striata,  a  cyanogenetic  glucosid 

in  (Bourquelot),  a.,  ii,  63. 
Linase  (Armstrong  and  Eyre),  P.,  335 
Linolenic  acid  (Erdmann  and  Bedford) 
A.,  i,  810. 

constitution   of  (Goldsobel),    A.,    i 
216. 
isoLinolenic  acid,  constitution  of  (Gold 

sobel),  a.,  i,  216. 
Linseed  oil,  composition  of  (Erdmani 

and  Bedford  ;  Orloff),  A.,  i,  810. 
Lipase  (Bradley),  A.,  ii,  727. 

gastric,  in  human  embryo  (Ibrahij 
and  Kopec),  A.,  ii,  422. 

pancreatic,  action  of  hsemolytic  agent 
and  cholesterol  on  (Rosenhei* 
and  Shaw-Mackenzie),  A.,  ii 
617. 
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Lipase,   pancreatic,  action  of  serum  on 

and  separation  of.  from  its  co-enzyme 

(Rosenheim       and       Shaw-IIac- 

KESziE ;     Rosenheim),      A.,      ii, 

517. 
reactions  of  (Bradley),  A.,  i,  800. 
Lipoids  (Frankel  and  Lixnert),  A.,  i, 

295,  600  ;  ii,  729  ;   (Frankel  and 

Offer),  A.,  i,  600  ;  (Fraxkel  and 

EliasI,  a.,  i,  906  ;  (Fraxkel  and 

DiMiTz),  A.,  ii,  1086. 
of  the  brain  (Rosenheim  and  Tebb), 

A.,  ii,  1085. 
of  the  spinal  column  (Signokelli), 

A.,  ii,  1087. 
iron-containing,  in  the  spleen  (BuRow), 

A.,  ii,  630. 
hemolysis  by  (Liefmann  and  Cohn), 

A.,  ii,  726. 
relation    of,   to    haemolysis    (Meyer- 
stein),  A.,  ii,  514. 
dependence  of  plant  respiration  on  the 

presence  of  (Palladin  and  Stane- 

witsch),  a.,  ii,  799. 
influence  of,  on  the  autolysis  of  wheat 

s«edlings    (Korsakoff),     A.,     ii, 

990. 
action  of  chloroform  on  (Calugare- 

Axr),  A.,  ii,  1049. 
Lipo-peptides,  synthesis  and  cleavage  of 

(Bondi  and  Eissler),  A.,  i,  157. 
Lipo- proteins,  and  thfir  significance  in 
tatty  degeneration  of  cells  (BoNDl  and 
Eisslek),  a.,  i,  157. 
Liquids,  apparatus  for  measuring  known 

quantities    of  (HuDiG    and    van't 

Krl'Ys),  a.,  ii,  995. 
compressibility  coefficients  of  (SrcH- 

ODSKi),  A.,  ii,  823. 
proj>erties   of,   at    the    boiling    point 

(TvRKR),  A.,  ii,  827. 
spraying  of,  ionisation  by  the  (Block), 

A.,  ii,  480. 
absorption   of,   by  porous  substances 

(Rcssenbergkr),  a.,  ii,  189. 
extraction  of,  with  Soxh let's  apparatus 

(Saiki).  a.,  ii,  117. 
and     solids,     thermal     properties    of 

(Lus-sana),  a.,  ii,  589. 
associated  (Kurbatoff  and  Elis#.eff), 

a.,  ii,  102. 
anisotropic  (Rotarski),  A.,  ii,   695  ; 

(Friedel  and  Grandjkan),  A.,  ii, 

809,  1018. 
combustible,    estimation    of    carbon, 

hydrogen  and  nitrogen  in  (Berl), 

A.,  ii,  242. 
organic,  purification  of,  by  fractional 
distillation  (Tihmerhan.>*),  A.,  i, 
533, 

method    of   drying  (Jaokson    and 
Fiske),  a.,  ii,  1110. 
XCVIII.  ii. 


Liquid    mixtures,    Pulfrich's  ratio   be- 
tween volume  contraction  and  refractive 
power  of  (VAN  Aubel),  A.,  ii,  169. 
Lithium,  atomic  weight  of  (Richards 

and  Willard),  A.,  ii,  292. 
ultra-red  line  sj)ectrum  of  (Paschen), 

A.,  ii,  1014. 
behaviour  of,  towards  sodium,  potass- 
ium, tin,  cadmium  and  magnesium 

(Masing    and   Tammann),   A.,   ii, 

610. 
action  of,  on  organic  halides  (Spencer 

and  Price),  T.,  385  ;  P.,  26. 
Lithium   alloys  with   mercury,  electro- 
chemical  investigation  of  (Richards 
and  Garrod-Thomas),  A.,  ii,  384. 
Lithium  salts,  behaviour  of  plants  to- 
wards   (Ravenna    and    Zamorani), 
A.,  ii,  235. 
Lithium  nitrate,  action  of,  on  insoluble 

carbonates  (Oechsser  DE  Conisck), 

A.,  ii,  847. 
pho-iphomolybdates     (Ephraih      and 

Brand),  A.,  ii,  207. 
sulphate,  sulphuric  acid  and  water  at 

30°,  the  system  (van  Dorp),  A.,  ii, 

698. 
Lithium,     estimation      of,     in     waters 

(Lecco),  a.,  ii,  453. 
Litmus,  solubility  of,  in  alcohol  (Schb- 

ITZ),  A.,  i,  866. 
Liver,  functions  of  the  (Neubaueb  and 

Fischer),  A.,  ii,  790. 
haemolysis  in  the  (Findlay),  A.,  ii, 

788. 
reducing  properties  of  (Rosenthaler), 

A.,  ii,  1089. 
depression  of  the  ammonia-destroying 

power  of  (Cablsox  and  Jacobson), 

A.,  ii,  324. 
fatty  acid  metabolism  in  the  (Mot- 
tram),  A.,  ii,  525. 
formation  of  acetoacetic  acid  in  the 

(Embden  and  Wirth  ;  Grixsbach), 

A.,  ii,  789. 
enzymes    of    the,    decomposition    of 

acetoacetic    acid     by     (Waksman 

and  Dakix),  A.,  ii,  977. 
cholesterol    esters    and    an    enzyme 

capable  of  splitting  them  in  (Kondo), 

A.,  ii,  791. 
iron-content  of,  after  feeding  on  ferratin 

(Imabuchi),  a.,  ii,  324. 
pigments    from   invertebrates  (Pala- 

Dixo),  A.,  ii,  977. 
formation     of     hydroxy-fatty     acids 

during  autolysis  of  the    (KoNDO), 

A.,  ii,  791. 
degradation  of  leucine  in  the  (Sachs), 

A.,  ii,  790. 
degradation    of     isolencine    in     the 

(WiBTH),  A.,  ii,  789. 
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Liver,  behaviour  of  iS-^-hydroxyphenyl- 

a-Iactic       and      ^-hydroxyplienyl- 

pyruvic  acids  in  the  (Schmitz),  A., 

ii,  984. 

secretion  by  the,  of  an  anticoagulating 

substance  (Doyon),  A.,  ii,  427. 
artiiicially    perfused,     tyrosine    kata- 
boiism    in     the    (Neubauer    and 
Gross),  A.,  ii,  790. 
of  the  dog,  lactic  acid  in  the  autolysed 

(Saiki),  a.,  ii,  142. 
tortoise's,   formation   of  glycogen   in, 
with  pancreatic  diabetes  (NisHi), 
A.,  ii,  227. 
estimation  of  glycogen  in  (Pflttger), 
A.,  ii,  225.  ' 

)3-LoangocopaI  resin  (Willnbr),  A.,  i, 

498. 
o-  and  /8-Loangocopalic  acid  (Willner), 

A.,  i,  498. 
Loangocopalinic  acid  (Willner),  A. ,  i, 

498. 
Loangocopalolic  acid  (Willner),  A.,  i, 

498. 
Ladwigite   from  Montana  (Schaller), 

A.,  ii,  873. 
Lujaurites  from  Pilandsberg  (Brouwer), 

A.,  ii,  48. 
Luminescence  (Kowalski),  A.,  ii,  371. 
phenomena   in    certain    organic   com- 
pounds (POCHETTINO),  A.,  ii,  5. 
Lunaria  biennis,  alkaloid  in  the  seeds  of 

(Hairs),  A.,  ii,  234. 
Lungs,  exhalation  of  drugs  by  (Cushny), 
.  A.,ai,  525. 
Lupanine,   hydroxy-  (Beckel),   A.,    i, 

694. 
Lupeose  (Schulze),  A.,  i,  610. 
Luteol  as  an  indicator  (de  Jager),  A., 

ii,  746. 
Lutidines.     See  Dimethylpyridines. 
Lymph,  electrical  conductivity  of  (LuCK- 
hardt),  a.,  ii,  226. 
fractional    coagulation    of   (Lussky), 

A.,  ii,  226. 
flow  of,  effect  of  injection  of  colloids 
and  crystalloids  on  the  (Puoliese), 
A.,  ii,  637. 


Magenta    tetraperc\\\oxa.tQ     (Hofmann, 
Roth,  Hobold,  and  Metzler),  A.,  i, 
819. 
Magma,     basaltic,      crystallisation      of 

(Fenner),  a.,  ii,  313. 
Magnesium  content  in  the  human  organs 
(Magnus-Levy),  A.,  ii,  426. 
duration  of  the  sjiectral  rays  emitted 
by  the  vapour  of,  in   the   electric 
spark  (Hemsaxeoh),  A.,  ii,  1014. 


by 

of 


Magnesium,    origin    of  the   use   of,   in 

organic  syntheses  (Barrier),  A.,  i, 

308. 
action  of,  on  the  vapours  of  organic 

compounds      (Kelser      and      Mc- 

Ma.stp;r),  a.,  i,  213. 
application   of,   in   organic   syntheses 

(Grignard),  a.,  i,  466. 
behaviour  of  lithium  towards  (Masing 

and  Tammann),  A.,  ii,  610. 
and    barium,    antagonistic    action    of 

(Joseph  and  Meltzer),  A.,  ii,  228. 
Magnesium  alloys  with  gold  (Urazoff), 

A.,  ii,  43  ;  (Urazoff  and  Vogel), 

A.,  ii,  872. 
with    zinc    and     cadmium     (Bruni, 

Sandonnini,   and  Quercigh),  A., 

ii,  954. 
Magnesium    salts,    alleged    aufesthetic 
properties  of  (Guthrie  and  Eyas), 
A.,  ii,  793. 
Magnesium,   carbides   of  (NovIk),   A., 

ii,  778. 
carbonate,     hydrated,     prepared 

Moress^e  (Cesaro),  A.,  ii,  613. 
chloride,    the     reversible     action 

oxygen  on   (Hirschkind),    A.,   ii, 

613. 
chlorides,  basic  (Robinson  and  Wag- 

gaman),  a.,  ii,  37. 
ammonium  phosphate  (Bube),  A.,  ii. 

804. 
ammonium     sulphate,    solubility     of 

(Lothian),  A.,  ii,  504. 
oxy^Wthiophosphate    and    dioxydisel- 

enophosphate        (Ephraim        and 

Majler),  a.,  ii,  206. 
Magnesium  organic  compounds,  reaction 

of    unsaturated     compounds    with 

(Kohler    and    Burnley),    A.,    i, 

391  ;  (Reynold.s),  A.,  i,  857. 
scission  of  phenolic  ethers  by  (Grig- 
nard), A.,  i,  669. 
action    of   acetic   anhydride  and    its 

homologues  on  (Fournier),   A.,  i, 

652. 
action   of,   on   aldazines  (Bxjsch   and 

Fleischmann),  a.,  i,  282. 
action  of,  on  anilides  and  their  chlor- 
ides  (BuscH    and    Fleischmann), 

A.,  i,  728. 
action  of,  on  boron  trichloride,  sulphur 

chloride,  and  the  esters  of  sulphur- 
ous acid  (Strecker),  A.,  i,  532. 
action   of,    on    haloid    derivatives    of 

sulphur    (Ferrario   and    Vinay), 

A.,  i,  604. 
action      of,      on      thionyl      chloride 

(Strkcker  ;  Grignard  and  Zorn), 

A.,  i,  532. 
action  of,  on  tiglic  aldehyde  (Abel 

MANN),  A.,  i,  454. 
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Hagnesiam  organic  compounds  : — 
Magnesium  tert.-hnijl  chloride,  action 
of,  on  ethyl   oxalate  (Egorova), 
A.,  i,  90. 
ci/c/ohexyl  chloride,  action  of  sulphur 
and  selenium   on   (Mailhe    and 
Murat),  a.,  i,  374. 
pyrryl  iodide,  synthesis  of  pyrrole 
deiivatives  by  means  of  (Oddo), 
A.,  i,  426. 
triphenylmethyl  chloride  (Schmid- 
Lix),  A.,  i,  368. 
Magnesiom  and  calcium,  separation  of 
(McCrcddev),  a.,  ii,  243  ;  (MuB- 
MAXX),  A.,  ii,  897. 
estimation    of,    in    presence    of   iron 

(Schmidt),  A.,  ii,  899. 
estimation  of,  in  soils,  in  the  presence 
of  maiiganese(DE  Sorkay),  A .  ,ii,243. 
iodometric  estimation  of,  in  the  triple 
phosphate  (Brandis),  A.,  ii,  345. 
Magnetic  double  refraction.     See  under 
Photochemistry, 
field,  use  of,  for  the  determination  of 
constitution    in   organic    chemistrv 
(Pas.-al},  a.,  ii,  100,  179. 
properties  of  alloys  as  a  function  of 
tne  composition  and  the  ttmperatnre 
(Honda),  A.,  ii,  686. 
rotation.     See  under  Photochemistry, 
susceptibilities  of  chromophoric  groups 
(Pascal),  A.,  ii,  580. 
of  platinum  metals  and  monoclinic 

crystals  (Fixke),  A.,  ii,  179. 
of  solids  (Pascal),  A.,  ii,  483. 
Magnetism  of  solutions  (Drapier),  A., 

ii,  99. 
Maize,   effect  of  nutrition  with    (Bag- 

LiONi),  A.,  ii,  625. 
Maise    blight.       See    Ustilago    Maydia 

Tulasne. 
Malaria,    prophylaxis    in     (Graziani), 

A.,  ii,  982. 
Maleic  acid,  methyl  ester  and  anhydride 
of,  action  of  Grignard  reagents  on 
(PrRDiEandARUP),T.,1537;  P.,199. 
characteristic  reaction  of  (LuTZ),  A., 
i,  879. 
Maleic     acid,    bromo-,     pyridine,    and 
quinoline  salts  of  (Pfeiffer,  Lan- 
GKNBURO,  and    Birexcwkio),    A., 
i,  878. 

'iromo-,     methyl     hydrogen     ester 
(DiEWand  Reinbeck),  A.,  i,  360. 
Maleic  anhydride,  rate  of  hydration  of 
(RivErr  and  Sidgwick),  T.,  1677  ; 
P.,  200. 
di  io<\o-  (DiELR  and  Reinbeck),  A., 
i,  360. 
][aleinimide7>-ph«nyIacetio  aeid, 

hydroxy-,    etnyl    ester    (WisLlCENCS 
and  Penndorf),  A.,  i,  560. 


Malic  acid,  rotatory  power  of,  in   the 
presence  of  ammonium  molybdate  and 
sodium  phosphate  (Maderka),  A.,  ii, 
915. 
Malonamidehydrazide,    preparation     of 
(HvLOW    and    Kozexhardt),    a.,    i, 
233. 
Malonamidehydrazoneacetoacetic    acid, 
ethvl  ester  (Be LOW  and  Bozexh.a.rdt), 
A.,"i,  233. 
Malonanilic  acid,  preiiaration  of  (Chat- 
taw  ay  and  Olmsted),  T.,  939. 
jP-bromo-,      2:4-rftbromo-,      |?-ch!oro-, 
2:4-rfichloro-,    and    2:4:6-<richloro-, 
2:4:6-<ribromo-,    and     their     ethyl 
esters  (Chattaway  and    Mason), 
T.,  341. 
Malonanilide,     pp-dihTorao-,     2:4:2':4'- 
tetrahrovao-,  2:4:6:2':4':6'-A«rabromo-, 
ppdichXoTO-,        2:4:2':4'-<<'/ra-chloro-, 
and  2:4:6:2':4':6'-A€a::achloro-  (Chatta- 
way and  Masox),  T.  ,  340. 
Malonic  acid,  estimation  of,  by  potassium 
permanganate    (Cameron    and     Mc- 
Ewax),  p.,  144. 
Malonic  acid,  ethyl  ester,   replacement 
of  alkvl  groups  in  (Komxexos), 
A.,  i,  541. 
action     of     aromatic      amines    on 
(Chattaway  and  Olmsted),  T., 
938  ;  P.,  69. 
Malono-o-  and  -p-toluidic  acids,  prepara- 
tion of  (Chattaway  and  Olmsted), 
T.,  940. 
Itl-Malonylbis  4-ben2eneaso-3-meth7l- 
5-pyrazolone    (Bulow    and     Bozex- 
hardt),  a.,  i,  206. 
Malonylbishydrazoneacetoacetic      acid, 
ethyl  ester,  decom  position  products 
and  bisazo-compounds  of  (Bi'Low 
and    Bozexhardt),    A.,   i,   103, 
205. 
oximino-,    preparation  and   decom- 
position of  (BtJLOw  and  Bozkn- 
hardt),  a.,  i,  233. 
Malonylbishydrasonebenzenoazoaecto- 
acetic  acid,  ethyl  est«r  (BClow  and 
Ho/.enhardt),  a.,  i,  20."). 
Malonylbishydrazone-methyl-,      ethyl-, 
uobntyl-,     and    beniyl-,    acetoacetie 
acid,  ethyl  esters  (Bulow  and  Bozex- 
hardt), A.,  i,  103. 
Malonylbishydrasoneozalacetic       aeid, 
ethvl  ester  (Be  LOW  and  Buzenhardt), 
A./i,  103. 
Malonylbishydrazonetolaene-;)  asoaceto- 
acetic  acid,  ethyl  ester  (Be low  and 
Hozenharot),  a.,  i,  206. 
Malonyldiguanide.      See    4:6-Diketo-2- 

guanidinopyrimidine. 
cyc/oMalonylhydraiide     (Bl'LOW      and 
Bozexhardt),  A.,  i,  103. 
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Malt,  amylase  from  (Chrzaszcz),  A.,  ii, 
994. 
invertase  from  (Vandevelde),  A.,  i, 

798. 
infusions,    antidiastase     in    (Vande- 
velde), A.,  ii,  645. 
isoMaltol,  and  its  derivatives  (Backe), 

A.,  i,  544. 
Maltose,   derivatives  of  (Fischer'  and 

Fischer    A.,  i,  716. 
Maltose,     hepta-acetyl    (Fischer    and 

Fischer)   A.,  i,  717. 
Mandelic   acid,    5-bromo-2-amino-,  and 
5-chloro-2-nitro-,  and  methyl  ester 
of  the  latter  (Heller  and  Frantz), 
A.,  i,  849. 
^-hydroxy,   and  its  calcium  and  cin- 
chonine  salts,  and  its  presence  in 
urine  in  yellow  atrophy  of  the  liver 
(Ellixger  and  Kotake),  A.,  i,  385. 
^Mandelic  acid,  methyl  ester,  optically 
active  glycols  from   (McKenzie   and 
Wren),  T.,  473;  P.,  54. 
Mandelonitrile,     5-bromo-2-nitro-,      5- 
bronio-2-nitroso-,      and      5-chIoro-2- 
nitro-  (Heller  and  Frantz),  A.,  i, 
848. 
Manganese,   occurrence  of,   in  soil  and 
its  effect   on  grass  (Guthrie   and 
Cohen),  A.,  ii,  444. 
in  fresh-water  mussels  (Bradley)  A. 

ii,  731. 
in  animal  tissues  (Bradley),  A.,   ii, 

979. 
band  spectrum  of  (Casaretto),  A.;  ii, 

671. 
magnetic   properties  of    (Weiss  and 

Onnes),  a.,  ii,  388. 
anodic  behaviour  of  (Kuessner),  A., 
ii,  927. 
Manganese  alloys,  magnetisable  (Heus- 
ler),  a.,  ii,  179. 
with     copper,     analysis     of     (AzzA- 

RELLo),  A.,  ii,   754. 
with   iron  and  carbon  (Arnold  and 
Read),  A.,  ii,  1071. 
Manganese      salts     of     hydroxy-acids 

(Tamm),  a.,  ii,  855, 
Manganese  oxides,  heat  of  combination 
of,  with  sodium  oxide  (Mixter), 
A.,ii,  828. 
fusion  of,  with  potassium  hydroxide 
(Askenasy  andKLONOWsKi),  A., 
ii,  297. 
influence  of  atmospheric  oxygen  on 
the  oxidation   of  oxalic  acid  by 
fScHRODER),  A.,  ii,  899. 
dioxide,    colloidal    (Deiss),    A.,     ii, 

218. 
Manganates,    thermal   formation    of, 
and  molecular  weights  of  (Sackur), 
A.,  ii,  214,  215. 


Manganese : — 
Manganates, electrolytic  conversion  of, 
into    permanganates    (Brand    and 
Ramsbottom),  a.,  ii,  958. 
Permanganic  acid,  and  its  salts,  spon- 
taneous   decomposition    of    (Skra- 
bal),  a.,  ii,  855. 
Permanganates,  influence  of  dilution 
on    the     colour    and    absorption 
spectra  of  (Purvis),  A.,  ii,  3. 
titration  of  (Bray),  A.,  ii,  1001. 
Manganimanganates    of    the    alkali 

metals  (Auger),  A.,  ii,  298. 
Manganosomanganic  thallous  fluoride 
(EPHRAiMandHEYMANN),  A.,  ii,37. 
Manganic    fluorides,    preparation   of 

(MiJLLER  and  Koppe),  A.,  ii,  957. 
Manganous  calcium  bromide(EpHRAiM 

and  Model),  A.,  ii,  855. 
Manganese  organic  compounds : — 
Manganese    molybdenum    cyanide 
(Rosenheim,     Garfunkel,   and 
KoHN),  A.,  i,  102. 
Manganese,     detection     of,      in     foods 

(DUMITRESCOU  andNlCHOLAU),  A., 

ii,  1001. 
detection  and  estimation  of,  in  wines 

(DuMiTKESCOU  and  Nicholau),  A., 

ii,  1114. 
estimation  of  (Fischer),  A.,  ii,  76  ; 

(Deiss),  A.,  ii,  351. 
estimation     of,      in     potable    water 

(Rodenburg),  a.,  ii,  1000. 
volumetric  estimation   of  (Donath), 

A.,  ii,  550  ;  (Karaoglanoff),  A., 

ii,754;(METZGERandMcCRACKAN), 

A.,  ii,  1000. 
volumetric  estimation  of,  in  manganese 

ores  (Krishna yya).  P.,  129. 
titration  of,  in  tlie  presence  of  fluorides 

(MtJLLER  and  Koppe),  A.,  ii,  957. 
and  chromium,  separation  of  (Falco), 

A.,  ii,  76. 
Manganese-boron,    Goldschraidt's,    be- 
haviour of,  on  heating  in  chlorine  and 
hydrogen  sulj^hide  (Hoffmann),  A., 
ii,  508,  959. 
Manganese     minerals,    from     Yeitsch, 
Syria  (Hofmann  and  SLAviK),  A.,  ii, 
314. 
Mannans,  nutritive  value  of  (Swartz), 

A.,  ii,  727. 
Mannide  rf^'stearate  (Bloor),  A.,  i,  538. 
Mannitol    /tearaphosphate     (Contardi), 

A.,  i,  610. 
Mannitols,  partial  transformation  of  ali- 
mentary fatty  matter  into,  by  peptic 
and  pancreatic  digestion  (Gautrklet), 

A.,  ii,  140. 
Mannochloralose,   and   its    acetyl    and 
benzoyl  derivatives  (Hanriot),  A.,  i,  j 
95. 
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Mannoseanilide        (Ikvine    and     Mc- 

XicoLL),  T.,  1453. 
Manure,    new,     "Palmaer  phosphate" 
(v.  Feilitzen),  a.,  ii,  538. 
catalytic,  use  of  boron  as  (Agulhos), 
A.,  ii,  236. 
Hannrial     experiments,     mineralogical 
significance  of  (Samoiloff),  A.,  ii, 

with  carbon  dioxide  (Mitscheklich), 

A.,  ii,  236. 
action  of  zinc  in  (Ehrexberg),  A.,  ii, 

236. 
on    peat    soil   with    "Palniaer  phos- 
phate" (v.  Feilitzex),  a.,  ii,  538. 
Margarine,    estimation    of,    in    butter 

(Raffo  and  Fore.sti),  A.,  ii,  360. 
Massage,   action  of,  on  protein  meta- 
bolism (Raxcken),  A.,  ii,  521. 
Matico  oils,    composition   of    (Thoms), 

A.,  i,  122. 
Matairesinol  (Easterfield  and  Bee), 

T:,  1028;  P.,  7. 
Matairesinolic  acid,  and  its  calcium  salt 
(E.\srERFiELD  and  Bee),  T.,    1031; 
P..  7. 
Matairesinoldisolphonic  acid  (Easter- 
field and  Bee),  T.,  1030  ;  P.,  7. 
Matter,  history  of  the  orientation  theory 
of  (V.  Weimarx),  a.,  ii,  1048. 
equation  of  continuity    of  the  liquid 
and  gaseous  states  of  (Kleeman), 
A.,  ii,  932. 
Meat,    detection    of    benzoic    acid     in 
(Fischer  and  Gruenert),  A.,  ii, 
1121. 
determination  of  ammoniacal  nitrogen 
in  (Pennington  and  Greenlee), 
A.,  ii,  449. 
estimation  of  phosphorus  in  (Trow- 
bridge), A.,  ii,  546. 
estimation    of   potassium    nitrate   in 
(Paal  and    Ganghofer),    A.,    ii, 
453. 
Meat    extract,    occurrence  of    inactive 
lactic  acid  in  a  (Salkowski),  A.,  ii, 
55. 
Meat  extracts,  8e[)aratiou  of  creatinine 

from  (Micko),  A.,  ii,  557. 
Melanin,  effect  of  alkali  on  (Goktner), 

A  ,  i.  760. 
Melanins,    formation    of,    by    diastatic 

oxidation  (Agulhon),  A.,  i,  449. 
Melanuria  (Eppinger),  A.,  ii,  1092. 
Meliatin  (Bkidbl),  A.,  i,  692. 
Mellophanie  acid  (bcnzeju-l:2:3:4-Mra- 
carbiijulic     (urUi),     constitution     and 
methyl  ester  of  (Bamford  and  Simon- 
sen),  T.,  1908  ;  P.,  206. 
Melting    point    apparatus    (Sfoltzen- 
uehg),  a.,  ii,   17;  (Mattox),  A.,  ii, 
3SS  ;  (Wkyi.  ,  A.,  ii,  483. 


Melting  point  apparatus,  use  of,  as  a  low 

temjerature      bath     (Stoltzen- 

berg),  a.,  ii,  267. 

determination  of,  at  low  temperatures 

(Stoltzexbeug),  a.,  ii,  182. 

Melting     point    curve,      influence     of 

critical-solution   point    on   the   shape 

of  the  (FiASCHNER  and  Rankin),  A., 

i,  255. 
Melting  point  curves  of  aromatic  diazo- 

aniiues  (Smith  and  Watts),  T.,  562  ; 

P.,  45. 
Membranes,  action  of  (Becuhold  and 

Ziegler),  a.,  ii,  191. 
Memorial  lecture,  Thomsen  (Thorpe), 

T.,  161. 
Menispcrmum       Cariadense,      fruit      of 

(Xeidig),  a.,  ii,  801. 
Mentha     arvensis,     oil     from     (Rourk- 

Bertrand      Fils,      Dufoxt,      and 

Labauxe),  a.,  i,  756. 
Mentha  sylvestris  oil  (ScHiMMEL  &  Co.), 

A.,  i.  329. 
/fZ-A**9'-?/i-Menthadiene    (Perkis),  T., 

2147. 
dl-,     d;     and     Z-A^i^^'-JH-Menthadiene 

(Perkin),  T.,  2139,  2142. 
A'**'-^-Menthadiene,    new    method    of 

preparation  of  (Perkix  and  Wallace), 

T.,  1427  ;  P.,  194. 
Menthan-2:5-diol       (Hexderson      and 

Sutherland),  T.,  1618  ;  P.,  203. 
Menthan-4:8-diol    (Wallace),    A.,    i, 

569. 
Menthenes,  formation  of,  from  pulegone 

(AuwEP^s),  A.,  i,  122. 
A^-»t-Menthenol(8),    phenylurethane    of 

(Luff  and  Perkin ),  T.,"  2153. 
dZ-A*-?«-Menthenol  8)     ^  Perkin),      T., 

2147. 
dl;  d;  and  ?-A'-»i-Menthenol(8)  (Per- 
kin), T.,  2139.2141,  2143. 
A'-j7-Menthenol(8),  new  method  of  pre- 
paration  of,  and  its   phenylurethane 

(Perkin  and  Wall,\ch),  T.,   1427  ; 

P.,  194. 
A'-Menthenone,  from  Japanese  pepper- 
mint  oil,  and  its  derivatives  (ScHIll- 

MEL  k  Co.),  A.,  i,  757. 
/-Menthoethylheptanonolide        (Gilde- 

MKisTER  and  Kohler),  A.,  i,  181. 
Menthol,  rotation  of  (Grossmanx),  A., 
ii,  563. 

tertiary,  a  new,  and   its  derivatives 
(BeHAL),  A.,  i,  672. 
(Z-Menthol,  derivatives  of  (Tschugaeff), 

A.,  i,  862. 
(f-i^oMenthoIcarboxylic  aeid  (Gardner, 

Perkin,  and  Watson),  T.,  1771. 
Menthone,    action    of   ma^esium    and 

allvl  bromide  on  (Ryschenko),  A.,  i, 

isi. 
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Heathonecarbozylic    acid    (Gardner, 

Pekkix,  and  Watmon),  P.,  137. 
d-tsoMenthonecarboxylic    acid    (Gard- 
ner,   l^ERKiN,    aud    Watson),    T., 
1770. 
(2-mMenthoiiedicarbozylic  acid  (Gard- 
ner,   Perkin,    and     Watson),    T., 
1772. 
syn-  and  a?t/i-Mentlionylbenzliydroximic 

acid  (Cusmano),  A.,  i,  50. 
Menthyldiethylbenzamidine,     aud      its 
hydrochloride,  hydriodide,  and  platini- 
chloride  (Cohen  and  Marshall),  T., 
333. 
Henthylethylbenzamidine,       and       its 
hydrochloride,         hydriodide,        and 
platinichloride    (Cohen    and    Mar- 
shall), T.,  333. 
Menthylglycuronic  acid,  new  method  of 
obtaining  (Neubekg  and  Lachmann), 
A.,  i,  3-25. 
ITenthylmaltoside,  and  its  barium  salt 
and  hepta-acetyl  derivative  (Fischer 
and  Fischer),  A.,  i,  717. 
Mercury,   atomic  weight   of  (Easley), 

A.,  ii,  957. 
ionisation  produced   by  splashing  of 

(Lonsdale),  A.,  ii,  922. 
spectrum   of    (Paschen),   A.,   ii,    3 ; 

(RoYDs),  A.,  ii,  87. 
series  spectrum  of  (Milner),   A.,  ii, 

914. 
ultra-red  line  spectrum  of  (Paschen), 

A.,  ii,  1014. 
determination  of  the  vapour  pressures 

of  (Smith  and  Menzies),   A.,   ii, 

1037. 
purification  of  (Moore),  A.,  ii,  712. 
equilibrium  in  the  ternary  system,  lead, 

cadmium,  and   (Janecke),   A.,    ii, 

699. 
and  hirudin  (Prussak),  A,,  ii,  229. 
preparation  of  pyrimidine  derivatives 

containing  (Farbenfabiuken 

voKM.  F.  Bayer  &  Co.),  A.,  i,  804. 
and  mercuric  oxide,  action  of  thionyl 

and  sulphuryl  chlorides  on  (North), 

A.,  ii,  296. 
Mercury  alloys  {amcdgams),  iuteraction 

of  mixed  salt  solutions  and  (Smits), 

A.,  ii,  401. 
with  alkali  and  alkaline-carlh  metals 

(Smith  and  Bennett),  A.,  ii,  500. 
with  potassium,   photo-electric   elfect 

of  (Pohl  and  Pringsheim),  A.,  ii, 

922. 
with  sodium,  action  of,  on  methylene 

ethers  (Salway),  T.,  2413  ;  P.,  293. 
with     sodium,    assay    of,    with     the 

"decomposition   Hask  "  (Berl  and 

Jurrissen),  a.,  ii,  242. 
with  silver  (JoNKs),  T.,  336  ;  P.,  47. 


Mercury      alloys      {amalgains),      with 
thallium,  indium,   and  tin,  electro- 
chemical investigation  of  (Richards 
and  Wilson),  A.,  ii,  384. 
with  zinc,  cadmium,  lead,  copper,  and 
lithium   (Richards  and    Garrod- 
Thomas),  a.,  ii,  384. 
with  zinc  (Cohen  and  Ii>'ouye),  A.,  ii, 
37. 
E.M.F.  of  (Crenshaw),  A.,  ii,  258. 
Mercury    compounds,   influence  of,    on 

metabolism  (Izar),  A.,  ii,  53. 
Mercury  salts,  additive  compounds  of, 
iind  aromatic  bases  (Staronka), 
A.,  i,  876. 
the  aluminium  reaction  of  (Hurt), 

A.,  ii,  805. 
action  of,  on  autolysis  (Truffi),  A., 
ii,  142. 
halides  (van  Nest),  A.,  ii,  295. 
double  nitrites  of,  and  the  bases  of  the 
tetra-alkylammonium  series  (Ray), 
P.,  172. 
oxides,    electromotive     properties     of 

(Allmand),  a.,  ii,  572. 
Mercurous  chloride,   vapour  pressure 
of  (Smith),  A.,  ii,  273. 
the    system  :    mercuric    chloride 

and  (Jonker),  A.,  ii,  127. 
action  of  ammonia  on  (Saha  and 
Choudhuri),  a.,  ii,  712. 
Mercuric    bromide,    ammonia    com- 
pounds of  (Widman),  a.,  ii,  852. 
Mercuric    halides,    vapour    pressures 
aud   molecular  volumes  of  (Pri- 
DEAUX),  T.,  2032;  P.,  207. 
bromide  and  chloride,   equilibrium 
of,    with    potassium    hydroxide, 
(Herz),  a.,  ii,  945. 
chloride,  preparation  of,  by  the  wet 
process  (Rupp and  Klee),  A.,  ii, 
615. 
ultramicroscopic    observations    of 
the     hydrolysis    of    (Fischer 
,and  Brieger),  A.,  ii,  957. 
the  system :    mercurous   chloride 

and  (Jonker),  A.,  ii,  127. 
equilibrium      in      the      system, 
pyridine,  aud  (McBride),  A., 
ii,  401. 
action  of,  on  aluminium  (Kohn- 

Abrest),  a.,  ii,  506. 
detection  of,  in  compressed  guu- 
cottoD(  Jannopoulos),  A. ,  ii,  549. 
titration  of  (Rupp),  A.,  ii,  456. 
barium  chloride  (Schreinemakers), 

A.,  ii,  490. 
barium,    calcium,    and     strontium 

nitrites  (Ray),  T.,  326  ;  P.,  7. 
oxide,    action  of  thionyl   and   sul- 
jihurvl  chlorides  on  (North),  A., 
ii,  296. 
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Mercury  : — 
Dimercnrammoiiiam  bromide  (GAroE- 
CHOS),  A.,  ii,  296. 

Ditrite,    decomposition  of,    by  heat 
(Ray  and  Gho.sh),  T.,  323  ;  P.,  6. 
Mercury  organic  compoundB  : — 
Mercury  chloro-  aud  bromo-acetylide 

(HoFMAXX     and     Kikmreuthek),. 

A.,  i,  16. 
Mercurycarboiylic    acids,   hydroxy-, 

preparation    of  soluble   compounds 

from   the  anliydrides    of   (Schoel- 

LER  and  ScHKAUTH),  A.,  i,  459. 
fulminate  (Solomxa),  A.,  i,  464. 
Kercuriacetic    acid,    ^richloro-,    aud 

inhydnxy-  (HoFMASN  and  Kirm- 

recther),  a.,  i,  17. 
Mercuricampbor  compounds,  action  of 

halogeus  on  (Marsh),  T.,  2410  ;  P., 

297. 
a-Mercuri-/3-hydroxy-j8-pbenylpropi- 

onic  acid,  inner  salt  of  (Biilmaxx 

and  Bjerrum),  A.,  i,  347. 
Mercuri-yS-methoxy -Sphenylpropionic 

acid,     a-hydroxy-,     anhyilride     of 

(SCBRAUTH,  SCHOELLER,  and 

Strukssee),   a.,   i,   347. 
Mercury,  detection  of,  in  urine  (Becker  ; 

Glaser  and  Isenbcrg),  A.,  ii,  75. 
detection  of,  by  the  "aluminium  re- 
action" (Reichard),  a.,  i,  655. 
lexicological  detection  of  (Lecco),  A., 

ii,  456. 
micro-chemical  estimation  of  (Raas- 

CHOU),  A.,  ii,  350. 
estimation    of,    in    urine    and    faeces 

(Siebekt),  a.,  ii,  656. 
volumetric  estimation  of,  by  means  of 

ammonia  (Bressaxix),  A.,  ii,  1000. 
volumetric  estimation  of,  in  galenical 

preparations  (Gruter),  A.,  ii,  655. 
and   silver,   volumetric  separation   of 

(Rupp  and  Lehmanx),  A.,  ii,  350. 
estimation     of,    with     gold     cathode 

(Pekkixi,  A.,  ii,  75. 
Mercury  minerals  from  Terlingna,  Texas 

(HiLLKBKAJiD  and  tiCHA.LLEB),    A.,  Ii, 

306. 
Mesidine,      absorption      spectrum      of 

Plrvih),  T.,  1552. 
S  Mesitylcarbinol,     phenylurethane     of 

i'Mii.t.,  A.,  i,  620. 
3  Mesityleneaxofflutacononic  acid,  ethyl 

ester,     mesitylhydrazone     (H  enrich, 

Reichexbcro,  Nachtioall,  Thomas, 

anil  Baum),  A.,  i,  901. 
Mesitylenic  acid,  4-amino-,  ethyl  ester 
Wheeler  and  Hoffman),  A.,  i,  666. 
Mesityl  oxide  {.methyl  '\&obiUcnyl  ketone, 

iso^rcpylideneacelone),       amiuopyiTol- 

idone     derivatives    from   (KoHN   ^nd 

UUM),  A.,  i,  316. 


Kesityl    oxide,  semicarbazide-semicarb- 

azoue     hydrochloride    (RuPE     aud 
'   Kessler),  a.,  i,  15. 
rfibromide   semicarbazone   (RlTPE   and 

Kessler),  A.,  i,  93. 
<S'-Mesitylphenazothionium,        c^z'nitro-, 
hydroxide    (Barxett    and    Smiles), 
T.,  371. 
Mesolite      from      the      Faroe     Islands 

(Gorgey),  a.,  ii,  312. 
from  the  Railauthal,  Harz  (Frommb), 

A.,  ii,  314. 
Mesothorium,     chemistry    of    (Soddt), 

P.,  336. 
Me80xaldialdehydetri8-^:»-nitrophenyl- 
hydrazone  (Harries  and  Turk),  A., 
i,  608. 
Mesoxalic   acid,  ethyl  ester,   condensa- 
tion     of     phenyliso-oxazolone     with 
(Meyer),  A.,  i,  593. 
Mesoxalylphenylhydrazonedihydrazide 
(Bl'Low    and    Bozexhakdt),    A.,    i, 
205. 
Metabolic  disturbance  after  extirpation 
of  the  suprarenal  glands  (Schwarz), 
A.,  ii,  978. 
Metabolism,  experiments  on,  as  statistical 

problems   (Rietz  and    Mitchell), 

A.,  ii,  1082. 
influence  of  alcohol  on  (Mexdel  and 

Hilditch),  A.,  ii,  223. 
eifect  of  castration  on  (McCruddex), 

A.,  ii,  321. 
in  relation  to  digestion  (Dahm),  A., 

ii,  1083. 
in  Addison's  disease  (BEnTEXMULLER 

and  Stoltzexberg),  A.,  ii,  982. 
in  protracted  inanition  (Grafk),    A., 

ii,  422. 
influence  of  lecithin  on  (TosuiMOTo), 

A.,  ii,  321. 
'  influence  of  mercury   compounds  on 

(Izar).  a.,  ii,  53. 
after-effect  of  increa-sed  muscular  work 

on  (Jaquet),  a.,  ii,  519. 
effect  of  water  drinking  with  meals  on 

(Fowler  and  Hawk),  A.,  ii,  625. 
the  value  of  protein  cleavage  products 

in  (Abderhaldex  and  Fraxk), 

A.,  ii,  322 ;  (Abderhaldex  and 

Glauser  ;   Abderhaldex   and 

Manoliu),  a.,  ii,  521. 
of  fatty  acids  in  the  liver  (Mottram), 

A.,  ii.  525. 
of   calcium,    magnesium,    and    phos- 
phorus (KocHMAXX),    A.,   ii,    786, 
of   carbohydrates  (Wackkr),    A.,    ii, 

806. 
of  oxalic  acid  (ToMASZBWSKl),  A.,  ii, 

425. 
of  phosphorus  (Rogozix.ski),    A.,    ii, 

972. 
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Metabolism  of  sodium  chloride  in  man 
(Tuteur;    v.    Hoesslin),   A.,    ii, 
424. 
of  nric  acid  in  dogs  (Ackroyd),  A.,  ii, 

977. 
cardiac,   of  alcohol  (Hamill),  A.,  ii, 

321. 
carbohydrate,  in  Carcinas  mcenas  (v. 

Schonborn),  a.,  ii,  1083. 
gaseous,  in  anoxybiosis  (Lesser),  A., 

ii,  429. 
of     various     organs     (Cohnheim  ; 

CoHNHEiM  and  Pletneff),   A., 

ii,  1079. 
effect     of    carbohydrate     food    on 

(Muller),  a.,  ii,  1083. 
of  sea  animals,  influence  of  oxygen 

pressure  on  (Hrxze),  A.,  ii,  785. 
of   the    dog's    heart  during  vagus 

inhibition        (Wolfsohn        and 

Ketron),  a.,  ii,  222. 
of     infants     (Schlossmann      and 

Mdrschhauser),  a.,  ii,  724. 
of  the  small  intestine  (BRODiEand 

VoGT ;     Brodie,     Cullis,     and 

Halliburton),  A.,  ii,  518. 
heart  (Rohde),  A.,  ii,  976. 
nitrogen,  relation  between, and  uric  acid 

excretion  (Biernacki),  A.,  ii,  423. 
in  pregnant  dogs  (Murlin),  A.,  ii, 

729,  1082. 
influence  of  the  removal  of  the  small 

intestine  on    (Carrel,    Meyer, 

and  Levene),  A.,  ii,  323. 
influence  of  excision  of  the  stomach 

on      (Carrel,       Meyer,       and 

Levene),  A.,  ii,  974. 
of  rabbits,  influence  of  nucleic,  and 

uric  acids   and  allantoin   on   the 

(SCHITTENHELMandSEISSER),  A., 

ii,  423. 
of  nitrogen  and  phosphorus,  relation 

bftween  the  (Grund),  A.,  ii,  624. 
nuclein,  in  the  pig  (Schittenhelm), 

A.,  ii,  625. 
oxygen,  of  the  blood  (Krogh),  A.,  ii, 

512. 
phosphorus,  in  man  (Holsti  ;  Heub- 

ner),  a.,  ii,  519. 
protein,      action      of     massage      on 
(Rancken),  a.,  ii,  521. 
influence   of   carbohydrate   and   fat 
on  (Cathcart  and  Taylor),  A., 
ii,  1084. 
influence  of  removal  of  segments  of 
the     gastro-intestinal     tract    on 
(Levin,  Man.son,  and  Levene), 
A.,  ii,  53. 
in  children  (Grosser),  A.,  ii,  424. 
effect   of  subcutaneous  administra- 
tion of  fat  on  (Heilner),  A.,  ii, 
625. 


Metabolism,  protein,  in  plants,  influence 
of  mineral  salts  on  (Zaleski  and 
Lsrailsky),  a.,  ii,  335. 
in  ruminants,  effect  of  non-protein 
nitrogen      compounds      on     the 
(Kellner,  Eisenkolbe,  Flebbe, 
and  Neumann),  A.,  ii,  424. 
of  parturient  women  (Murlin  and 
Carpenter),  A.,  ii,  729. 
purine  (Scaffidi),  A.,  ii,  626. 

in    hibernating    animals     (Kenna- 

AVAY),  A.,  ii,  728. 
in  man  and  animals  (Mendel  and 

Lyman),  A.,  ii,  973. 
of  the  monkey  (Wells),  A.,  ii,  322. 
influence  of  ingestion  of  nucleic  acid 
on  (Hirokawa),  A.,  ii,  787. 
sugar,  and  pancreas,  relation  between 
(Baldwin),  A.,  ii,  224. 
Metal    ammonia    pcrchlorates    (Salva- 

DORi),  A.,  ii,  1002. 

Metal    ammonia    compounds,    complex 

(OsTROMissLENSKYand  Bergman), A., 

i,  887  ;  (Werner),  A.,  ii,  857,  960. 

Metallic  carbonyls,  properties  of  (Mond, 

HiRTZ,  andCowAi'),  T.,  798  ;  P.,  67. 

cations,  complex  (Hertz),  A.,  ii,  611. 

hydroxides,  amphoteric  (Wood),   T., 

878;  P.,  94. 
nitrides,    electrical     conductivity     of 

(Shukoff),  a.,  ii,  254. 
oxides,  catalytic  reactions  by  means  of 
(Mailhe),  a.,  i,  807. 
action  of,    on   alcohols    (Sabatier 

and  Mailhe),  A.,  i,  294. 
temperatures  of  reduction  of  (Fay, 
Seeker,  Lane,  and  Ferguson), 
A.,  ii,  711. 
action  of  chlorine  and  carbon  tetra- 
cliloride      on      (Michael      and 
Murphy),  A.,  ii,  1068. 
salts,    fused,    elei;trolytic   dissociation 
of  (Lorenz),  a.,  ii,  259. 
secondary      Rbntgen      rays      from 

(Glasson),  a.,  ii,  674. 
action  of,  in  ])hysiological  processes 
(Hober),  a.,  ii,  330. 
silicates(JoRDlsandLlNCKE),  .A.,ii,416. 
sulphides,  action  of  liquids  which  dis- 
solve    .sulphur     on     (Jordis     and 
Schweizer),  a.,  ii,  405. 
Metalloids  and   metals,  presence  of,   in 
drinking  waters  (Garrigou),  A.,  ii, 
705. 
detection  of,  in  mineral  waters  (Gar- 
rigou), A.,  ii,  549. 
Metals,   spectra  of  the,   in  the  electric 
arc  (Ha.sselbkrg),  A.,  ii,  811. 
change  of  the  emissive  power  of,  with 
the    temperature    in   the   ultra-red 
(Rubens  and  Hagen),  A.,  ii,   262  ; 
(Hagen  and  Rubens),  A.,  ii,  469. 
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Metals,  dispersion  and  absorption  of,  for 

the  visible  and  ultra-violet  spectrum 

(Meiek),  a.,  ii,  369. 
elasticity   and   hardening   of    (Fau-st 

and  Tammajjn),  A.,  ii,  1039. 
determination  of  tlie  optical  constants 

of,  from  polarisation  measurements 

(v.  Ul-janin),  a.,  ii,  812. 
internal  friction  of,  at  low  temperatures 

(GuYE  and  Schapper),  A. ,  ii,  486. 
viscosity  of  certain,   and  its  variation 

with  teniperaturt;(GTJYEandMiNTZ), 

A.,  ii,  591. 
influence  of  pressure  on  the  boiling 

points  of  (Greexwood),  A.,  ii,  390. 
thermal  expansion  and  sj>ecific  heat  of 

(Grijneisex),  A.,ii,  '•24. 
relation  between  size  of  the  atoms  of, 

and   the   temperature -coeflBcient    of 

the  resistance   (Sfreixtz),    A.,  ii, 

821. 
thermo-electric  forces  of  solid  solutions 

of  (Bernoulli),  A.,  ii,  1030. 
electro-deposition    of    (Pekkin     and 

Hughes),  A.,  ii,  898. 
galvanic  ennobling  of  (van  Deventer 

and  VAN  Lummkl),  A.,  ii,  179. 
formation    of    disperse    systems    by, 

under  the  influence  of  ultra-violft 

light  and  Rontgen  rays  (Svedbebg), 

A.,  ii,  277. 
modifications  of,  resulting  from  electri- 
cal   disintegration   in   liquid  argon 

(Flscher  and  SchrOteh),    A.,   ii, 

609. 
solid  solutions  of,   and  the  electron 

theory  (Schenck),  A.,  ii,  482. 
wet     oxidation     of    (Lambert     and 

Thomson),  T.,  2426  ;  P.,  290. 
velocities  of  certain  reactions  between 

dissolved  halogens  and  (van  Name 

and  Edgar),  A.,  ii,  280. 
and  their  compounds,  heat  capacity  of 

(Schimpff),  a.,  ii,  181. 
solubility  of  gases  in  (Sieverts  and 

Krumkhaar),  a.,  ii,  410. 
germicidal  action  of  (Rankin),  A.,  ii, 

232. 
new    compounds    of    nitrogen     with 

(Fischer and  Schroter),  A.,  ii,605. 
and  alloys,  contraction  of,  during  cool- 
ing (Wtisr),  A.,  ii,  260. 
and  metalloi'ls,  pre.'-ence  of,  in  drinking 

waters  (Garrigou),  A.,  ii,  705. 
and  metalloids,  detection  of,  in  mineral 

waters  (Garrigoc),  A.,  ii,  549. 
oUoidal,  preparation  of,  by  means  of 

acraldehyde  (Castoro),  A.,  ii,   620. 
'olloidHl,    preparation  of  stable  solu- 
tions of  (Seroxo),  A.,  ii,  776. 
tervalent,  action  of  salts  of,   on  thio- 

cyanates  (Bongiovanni),  A.  ,i,  825. 


Metals,  Minoan,  from  the  excavations  of 
Crete  (Mosso),  A.,  ii,  955. 
of  the  tin  group,  separation  of  (Cavkn), 

P.,  176. 
apparatus     for     the      rapid     electro- 
analytical  separation  of  (Sand),  A., 
ii,  66. 
separation  of,  by  electrolysis  (Buck- 
minster  and  Smith),  A.,  ii,  1112. 
precipitation  of,  by  hydrogen  sulphide 
(Bruner  and  Zawadski),  A.,  ii, 
944,  945. 
Metastyrene    (Stobbe  and    Posnjak), 

A.,  i,  235. 
Meteoric    stone,      from     Chandakapur, 
structure  and  composition  of  (Bow- 
man and  Clarke),  A.,  ii,  783. 
from  Simondium,Cape  Colony  (Prior), 
A.,  ii,  315. 
Meteorite,new  Pennsylvanian  (Farring- 
ton),  a.,  ii,  420. 
from   Angra  dos  Reis   (Ludwig    and 
Tschermak),  a.,  ii,  315. 
Methsemoglobin,    morphological    detec- 
tion of,    in   blood   (Kronig),   A.,    ii, 
623. 
Methane,  synthesis  of  (Bone  and  Cow- 
ard), T.,  1219  ;  P.,  146. 
formation  of,  from  hydrogen  and  car- 
bon monoxide   (Gautier),    A.,   ii, 
708. 
biological  absorption  of  (GiGUOLl  and 

Masoni),  a.,  ii,  435. 
role  of,  in  organic  life  (Sohngkn),  A., 

ii,  798. 
estimation  of,  electric  combustion  fur- 
nace for  the  (Frie.s),  A.,  ii,  904. 
Methane,  fluororfj'br>'nio-,  and    <ftfiaoro- 
brotno-  (Swarts),  A.,  i.  293. 
UtraniXro-  (Berger),  A.,  i,  807. 
simple   method  of    preparation    of 
(Chattaway),     T.,    2099;     P., 
164. 
Methanedi8alphonylbis-;)-aminobeni- 
eneazo  3  naphthol    (Mokgan,    Pick- 
AUi>,  and  Mk  klc.thwait),  T.,  60. 
Methanedi8ulphoaylbi8-/>aminoben2ene- 
diazoninm  chloride  and  nitrate  (Mor- 
gan, Pickard,  and  Mickl£tuwait), 
T.,  58. 
Methanedisalphon7lbis-;>-nitroaniline 
(MoiiGAN,     PuKAKP,    and    Mrkle- 
thwait),  T  ,  58. 
Methanedi8ulphonylbis-;)-phenyIene- 
diamine     ^SIokgan,     Prkakd,    and 
Micki.kthwait),  T.,  58. 
Methanedisalphonylbii-;7-phenylene- 
diaioimide   (Morgan,  Pickard,  and 
Mi.  ki.ethwait),  T.,  60. 
Methanesnlphinic    acid,   amino-imino-, 
and  its   allvl    tierivative  (Barnett), 
T.,  64. 
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Methanesalphonyl/j-aminobenzeneazo- 
/3-naphthol  (Morgan,  Pickakd,   and 
Micklkthwait),  T.,  63. 

Methanesalphonyl-i^-nitroaniline  (Mor- 
gan, PicKARD,  and  Micklethwait), 
T.,  61. 

Methanesalphonyl-^^-phenylenediamine, 
and  its  hytlrochloride  (Morgan, 
PicKARD,  and  Micklethwait),  T., 
61. 

Methane8ulphonyl-;>plieiiylenedia20- 
imide  (Morgan,  Pickard,  and  Mic- 
klethwait), T.,  62. 

a-  and  /3-Methazoiiic  anhydrides,  and 
their  derivatives  (Steinkopf,  Bohr- 

MANN,    GrIJNUPP,      KiRCHHOFF,    JtJR- 

GENS,  and  Benedek),  A.,  i,  307. 
Methethebenine,     niethosiilpliate      and 

methiodide  (PsOHORR  and  Loewen), 

A.,  i.  424. 
Methoxalylanthranil       (Bogert      and 

Gortner),  a.,  i,  284. 
Methozalylanthranilic    acid    (Bogert 

and  Gortner),  A.,  i,  284. 
o-Methoxyacetophenone,  w-chloio- 

(TuTiN),  T.,  2503;  P.,  244. 
^-Methoxyacetophenone,  w-ainino-, 

hydrochloride,     and     other    salts    of 

(tuTiN),  T.,  2509. 
5-Methoxy-j9-anisylsalicyclic  acid.     See 

5-Methoxy-2-j>mtthoxypheuoxybenz- 

oic  acid. 
S-Methoxybenzaldazine,        2-hydroxy-, 

and  its  methyl  ether  (Noelting),  A., 

i,  177. 
S-Methoxybenzaldehyde,        2-hydroxy-, 

(o-vanillin)   and    its   derivatives   and 

condensation    products    (Noelting), 

A.,  i,  176. 
Methoxybenzaldehydemethoxydiphenyl- 

ethylhydrazone  (Busch  and  Fleisch- 

mann),  A.,  i,  283. 
4'-Methoxybenzhydrol,   2A  dihydroxy-, 

its  dipotassium  salt  and  diacetyl  and 

dibenzoyl      derivatives     (Pope     and 

Howard),  T.,  973  ;  P.  88. 
0-,    m  ,    and  j»-Methoxybenzoic    acids, 

menthyl  esters  of  (Cohen  and  Dud- 
ley), T.,  1739. 
4'-Methoxy-2-benzoylbenzoic    acid,    2'- 

hydroxy-,  methyl  ester  (Tambor  and 

ScHiJRCH),  A.,  i,  559. 
2- Methoxy  -  ( a)  -  benzoyliminocinnamic 

anhydride  (Mauthner),  A.,  i,  115. 
4'-Methoxy  2-ben2ylbenzoic    acid,     2'- 

hydroxy-    (Tambor    and    Schurch), 

A.,  i,  559. 
o-Methoxybenzylideneacetophenone.  See 

Phenyl  o-methoxystyryl  ketone. 
o-Methoxybenzylidene-ju-aminobenzoic 

acid,   and  its  ethyl  ester  (Manchot 

and  Furlong),  A.,  i,  34. 


?rt-Methoxybeiizylidene-/^-aminobenzoic 

acid,  ;j  hydroxy-,  and  its  ethyl  ester 

(Manchot    and     Furlong),  "  A.,    i, 

33. 
o-Methoxybenzylideneaniline       (Noel- 
ting),  A.,  i,  177. 
m-Methoxybenzylideneaniline,    and    2- 

hydroxy-,   and  its  methyl  ether  and 

4-hydroxy-       (Noelting),      A.,      i, 

177. 
0-  and  jo-Methoxybenzylideneanthranilic 

acid  (Wolf),  A.,  i,  736. 
3-Methoxybenzylideneanthraiiilic   acid, 

4-hydroxy-  (Wolf),  A.,  i,  736. 
5-;?-Methoxybenzylidene-3-ij/-cuiiiyl-  and 

3-isohexyl-rhodanic  acids  (Kaluza), 

A.,  i,  130. 
?/i-Methoxybenzylidenehydrazine,     and 

its  phenylthiosemicarbazide  (Franzen 

and  Eichler),  A.,  i,  700. 
4-??i-MethoxybenzyIidenemetliyl-6- 

methyl  2-pyriinidone,  ;j- hydroxy-,  and 

its  salts  (Stark  and  Bogemann),  A., 

i,  437. 
m-Methoxybenzylidene-o-    and  -p-toln- 

idine,    jO-hydroxy-    (Manchot     and 

Furlong),  A.,  i,  33. 
p-Methoxybeuzylmalonic    acid   and    a- 

bromo-  (Friedmann  and  Gut.viann), 

A.,  i,  741. 
l-a-MethoxybenzyI-2-naplithol  3-carb- 

oxylic  acid,  methyl  ester  of  (Friedl), 

A.,  i,  742. 
j^-Methoxycinnamic    acid,    3:5-cJi-iodo-, 

and  its  salts  and   esters   (Wheeler 

and  Johns),  A.,  i,  114. 
2-Metlioxycoamaran,  4:6-rfibromo- 

(Fries  and  Moskopp),  A.,  i,  332. 
Methoxycoumaranone       (Felix       and 

Friedl.\nder),  a.,  i,  279. 
S-Methoxycoumarin  (Noelting),  A.,  i, 

177. 
3-Metlioxy-l:l-dimethyl-A^-ci/c/o- 

hexenylidene-5-cyanoacetic  acid,  and 

isomeric  ethyl  esters  of  (Crossley  and 

GiLLiNG),  T.,  528. 
5-Methoxy-l:3-dimethylhydaiitoyl- 

methylamide  (Miltz),  A.,  i,  523. 
a-Methoxyethylbenzene,  /8:3:5-<ribronio- 

2-hydroxy-,  and  j8:^:3:5-<e<rabromo-2- 

hydroxy-  (Fries  and  Moskopf),  A. ,  i, 

332. 
Kethoxyhexylene    and    its    r^tbromide 

(DioNNEAu),  A.,  i,  354. 
Methoxyhydropinene,  oximino-,  and  its 

uretliane    derivative    (Deussen    and 

Philipp),  a.,  i,  575. 
6-(or7-)Methoxy-7-(or6-)[7-(or6-)hydro- 

xy-6-(or  7-)methoxy  2-methyl-3:4-di- 

hydro(?(;quinoliniumoxy]-2-methyl- 

3:4-dihydro/.'{('quinoIinium       chloride 

(Pyma.n),  T.,  278. 
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6-(or7-)Methoxy-7-(or6-)L6:7-t?iTiydroxy- 
2nietliyl  3:4  dihydroi.soquiiiolinium- 
oxy]-2  metliyl-3:4-diliydro(Soquinol- 
ininin  chloiide  aud  io<lide  (Pymax), 
T.,  279. 

SMethozyindene,  2-cyano-   (Mitchell 
and  Thorpe),  T.,  2278. 

5-  and  7-Methoxyisatin  (Kalle  k  Co.), 
A.,  i,  278. 

6-Methoxy-2-;y-methoxyphenoxybeiizoic 
acid  {o-7ncthoxy-\)-anisylsalicylic  acid) 

(V.        BaETER,       AlCKELlX,        DlEHL, 

H ALLEN SLEBEX,  and  Hess),  A.,  i,  252. 
2-  and  4-Methoxy  l-methyl-S-acetonyl- 

benzene  and  their  derivatives  (GriL- 

LAiMix),  A.,  i,  478. 
2-Metlioxy-l-niethyl-3M^-allylbenzene 

(GuiLLAUMix),  A.,  i,  375. 
3-Methoxy- l-methyl  4-;^-allylbenzeiie 

(Giii.LAUMix),  A.,  i,  375. 
7-(or  5-;Metboxy-5-vor  7-)methylaiithra- 

qainone,    l:4-rfKhloro-    (Walsh    and 

Weizmann),  T.,  692. 
3-Methoxy-3-metliyl-a-bromoniethyl- 

styrene,  ;3:5-</tbromo-6-hydroxy-,  and 

ita  acetate  (Fbies  and  Moskopp),  A., 

i,  334. 

2  ■  Methoxy-4-inethyl-a-bromomethyl- 

styrene,    0:0:Z:5-titrabTomo-    (Fries 

and  Volk),  a.,  i,  334. 
/3-Methoxy  4-methyl-o-bromomethyl- 

styrene,      ^:3:5-<rn>romo-2-hydroxy-, 

aud    ita    methyl    ether     (Fries    aud 

Volk),  A.,  i,  333. 
4-Methoxy-2-methylcoamarone  (v. 

<;i;akfenku:d  aud  v.   Kostasecki), 

A.,  i,  630. 
6   or  7-;Methoxy-2-methyl-3:4-dihydro- 

woquinolinium,      7-(or      6-)l»ydro.\y-, 

chl'Tide  and  iodide  (Pymax),  T.,  278. 
1-Methoxy  5-methyl-2-methyleiiecoa- 

maran,   l:4:6-/nbromo-    (Fries    and 

Volk),  A.,  i,  333. 

3  -  Methoxy  - 1  -  methy  1-4- t^opropyl  benzene 

iGriLLAiMiN),  A.,  i,  375. 
3  Methoxymethyl-;'-toluic    acid   (Giil- 

i.aimin).  a.,  i,  375. 
6  Methoxy-7:8-methylenedioxy-l-beni- 

yl-3:4-dihydroijioqninoline,     and     its 

hydrochloride  and  picrate  (Salway), 

T.,  1215. 
8  Methoxy-6:7  methylenedioxy-1-benz- 

yl-3:4  dibydro<.s"qainoline,     aud     its 

hydrochloride  and  i>ierate  (Salway), 

T..  1214. 
d-3-Methoxy-4:5  methylenedioxy- 

phenylethylamine,    aid     it-s     liydro- 

thlorido      und      bt-uzoyl      derivative 

(Salway),  T.,  1212. 
/3-3-Methoxy-4:5-methylenedioxy- 

phenylpropionamide    (Salway),    T., 

1211. 


a-  and  j3  Methoxynapbthoic  acids,  men- 

thyl  esters  of  (Cohex  and  Dudley), 

T.,  1747. 
Methoxy«/c/opent€nedione,       trihTomo- 

(Jacksox  and  Flixt),  A.,  i,  178. 
o-Methox3rpbenol,   cerium   .'•alt   (Chem- 

iscHE  Fabrik  alf  Aktiex  vorm.  E. 

Scherixg).  a.,  i,  164. 
o-3-Methoxypbenoxybenzoic     acid     (v. 

BaEYER,  AlCKELIX,  DiEHL,  HaLLKKS- 

LEBEX,  and  Hess),  A.,  i,  250. 
^-Hethoxyphenylacetonitrile,  a-amino-, 

and     its     hydrochloride    (Aloy     and 

Rabavt),  a.,  i,  558. 
//( -Methoxyphenylacetylglycollic     acid, 

ju-hvdrosv-,  ethvl  ester  (Guyot   and 

Gry),  a.',  i,  41. 
?/i-Methoxyphenylbenzoylglycollic 

acid,  /7-hydroxy-,  ethyl  ester  (Guyot 

and  Gry),  A.,  i,  41. 
/>-Metboxyphenylcamphoramic         acid 

(Pirni,  Leone,  and  D'Emilio),  A., 

i,  675. 
^-Metboxyphenylcamphorimide  (Pium, 

Leoxe,  and  DEmilio),  A.,  i,  675. 
;7-Metboxypbenylcarbitbionic  acid.    See 

Anisic  acid,  rfjthio-. 
o-Hethoxyphenylcitraconamic  acid 

(PirxTi  aud  Allegri),  A.,  i,  674. 
j7-Metboxyphenylcitraconamic  acid 

(Pirm,  Pagxiello,  and  Mabciaxo), 

A.,  i,  672. 
o-Metboxyphenylcitraconimide   (Pium 

and  Allegki),  A.,  i,  675. 
2>-lCethoxyphenylcitraconimide  (Pium, 

Pagxiello,    and   Marciaxo),  A.,   i, 

672. 
7-/;-Methoxyphenyldihydro-ai3-pbeno- 

napbthacridine,  10-hydroxy-,  and  its 

acetyl  derivative  (Pope  and  Howard), 

T.,  976;  P.,  88. 
/>-Methoxyphenyldinaphthaqainoxan- 

tbenol,  chloride  hydrochloride  (Gom- 

BERG  and  Coxe),  A.,  i,  57. 
p-  Metboxypbenyldinaphtbazanthenol, 

j-altsof  (GoMBEKciaud  Coxe),  A.,  i,  57. 
a-/;-Methoxypbenyletbylamine,  and   its 
hydrochloride  (Kosexmcxd),  A.,  i, 
241. 

carbonate  (Rosesmund),  A.,  i,  106. 
9-p-lIethoxyphenylfluorene      (  Blstrzy- 

CKi  and  v.  Wkbek),  A.,  i,  743. 
9-;'-Methoxypbenylflnorene-9-carboxyl- 

ic  acid  (Bi.stuzycki  and  v.   Weber), 

A.,  i,  743. 
j)-Methoxypbenylfamardiamide    (Piut- 

Ti),  A.,  i.  23. 
o-]Cethox]rphenylitaconamicacid(PiUTTi 

anil  Allf.(;hi),  A.,  i,  674. 
j>-][ethoxypbenylitaconamic  acids,  and 

their   silver   .valts  (I'lirri,    Foa,  and 

Kobsi),  A.,  i,  673. 
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j»-Methoxyphenylitacondianiide(PiUTTi, 

FoA,  and  Rossi),  A.,  i,  674. 
o-Methoxyphenylitaconimide       (Piutti 

and  Allegri),  A.,  i,  675. 
^j-Methoxyphenylitaconimide     (Piutti, 

FoA,  and  Rossi),  A.,  i,  673. 
o-Methozyphenylmaleinamic  acid 

(Piutti  and  Allegri),  A.,  i,  675. 
^-Methoxyphenylmaleinamic  acid 

(Piutti),  A.,  i,  '23. 
p-     and     6-;/-Methoxyphenylmaleimide 

(Piutti),  A.,  i,  28. 
p-Methoxyphenylmesacondiamide 

(Piutti,  Pagniello,  and  Marciano), 

A.,  i,  673. 
p-Methoxyphenyl-?>-methoxystyryl- 

ffo'chloromethane,    and    its  salts   and 

derivatives  (Straus,  KiiiER,and  Lutz), 

A.,  i,  567. 
5-^>Methoxyphenyl-3-methydihydro- 

acridine,    8-hydroxy-,  and  its  acetyl 

derivative  (Pope  and   Howard),  T., 

975. 
4'-Methoxy-9-phenyl-2-methylxantlien, 

6-hydroxy-,  and  its  acetyl  derivative 

(Pope  and  Howard),  T.,  974. 
ll-p-Methoxyphenyl-)3-iiaphtliaxan- 

then,  8-hydroxy-,  and  its  acetyl  de- 
rivative   (Pope    and    Howard),    T., 

975. 
o-Methoxyphenylphthalamic  acid 

(Piutti  and  Allegri),  A.,  i,  674. 
^-Methoxyphenyh'sophthaldiamide 

(Piutti,    Pugliese,  and  Selvaggi), 

A.,  i,  675. 
o-Methoxyphenylphthalimide      (Piutti 

and  Allegri),  A.,  i,  675. 
2-Metlioxy-)3-plienylpropioiiic  acid,  a^- 

rfibronio-5-nitro-,  methyl  ester  (Clay- 
ton), T.,  2110. 
)8-3-Methoxypheiiylpropionic    acid,     5- 

hydroxy-,  and   its   amide   (Salway), 

T.,  2417. 
j3-j9-Metlioxyphenylpropiomc     acid,     a- 

bromo-  (Friedmann  and  Gutmaxn), 

A.,  i,  741. 
j)-Methoxyphenylisopropylamine,  and  its 

hydrocliloride  (Manmch  and  Jacob- 

SOHN,  A.,  i,  167. 
^-Methoxyphsnylpyrocinchonamic  acid, 

jo-anisidine  salt  of  (Piutti  and  Abati), 

A.,  i,  674. 
J).  Metlioxyphenylp3n:ocinclionimide 

(Piutti  and  Abati),  A.,  i,  674. 
N-o-      and     jo-Methoxyphenylrhodanin 

(Holmberg),  a.,  i,  361. 
yn-Methoxyphenyltartronic      acid,      2'- 

hydroxy-,    methyl    and    ethyl    esters 

(GuYOT  and  Gry),  A.,  i,  41. 
T^-Methoxyphenylterephthaldiamide 

(Piutti,   Puglie.se,  and  Selvaggi), 

A.,  i,  676. 


4'-Metlioxy-9-phenylxantheii,  3:6-di- 
hydroxy-,  and  its  diacetyl  derivative 
(Pope  and  Howard),  T.,  974. 

2-,  3-,  and  4-MetIioxy-9-phenylxaiitlien- 

9-0l    (v.    BaEYER,    AlCKELlN,    DiEHL, 

Hallenslebex,  and  Hess),  A.,  i,  251. 
6-Methoxy-9-phenylxaiitIionium,  3- 

aniino-,    chloride   and    platinicliloride 

(Kehrmanx  and  Dengler),  A.,  i,  407. 
6-Methoxy-9-phenylxantliomum,  3- 

acetylaniino-,  methosulphate,    iodide, 

chromate,   aiiri-  and  platini-chlorides 

(Kehrmann   and    Dengler),    A.,   i, 

407. 
l-Methoxy-o-quino-l-monoxide,        ocla- 

bromo-l'-hydroxy-,    action    of    acetic 

anhydriile  on  (Jackson  and   Flint), 

A.,'i,  121. 
l-Methoxy-3:4-quinonediazide,  2:5-  and 

2:6-rfmitro-,  and  their  azo-derivatives 

(Meldola  and  Reverdin),  T.,  1206. 
^-Methoxysalicylaldehyde.      See  Anis- 

aldehyde,  o-liydroxy-. 
^>-Metlioxystyrene,      ;8-nitro-      (Rosen- 

muxd),  a.,  i,  106. 
5 -Methoxy-2-styrylcoumarone    (Abelin 

and  V.  Kostanecki),  A.,  i,  631. 
o-Methoxystyryl  ethyl  ketone  (Atjwers 

and  Voss),  A.,  i,  71. 
3-Methoxystyryl  l-hydroxynaphthyl  2- 

ketone,  4-hydroxy-,  and   its   diacetyl 

derivative  (Milobedzka,   v.    Kosta- 
necki, and  Lampe),  A.,  i,  628. 
^-Methoxystyryl  nonyl  ketone,  and  its 

semicarbazone  (Scholtz  and  Meyer), 

A.,  i,  562. 
Z-Methoxysuccinamic  acid  (Pukdie  and 

Young),  T.,  1532. 
Z-Methoxysuccindiamide    (Purdie    and 

Neave),  T.,  1519. 
Z-Methoxysuccindianilide  (Purdie  and 

Neave),  T.,  1520. 
Z-Methoxysuccinic   acid,    methyl   ester, 
action    of     Grignard    reagents    on 
(Purdie  and  Arup),  T.,  1537;   P., 
199. 

and  its  methyl  hydrogen  ester,  and 
anhydride  (PuRDiE  and  Young), 
T.,  1531  ;   P.,  198. 

esters  of,  from  malic  acid  (PuRDlE  and 
Neave),  T.,  1517  ;   P.,  198. 
/-Methoxysuccinyl  chloride  (Purdi  e  and 

Young),  T.,  1530. 
Methoxythioxanthone       (Davis       and 

Smiles),  T.,  1297  ;   P.,  174. 
4-Methoxytoluene,    3-nitro-,     reduction 

of  (i)E  Vries).  A.,i,  29. 
2-Methoxy-«i-toluio  acid,   methyl  ester 

(Guillau.min),  a.,  i,  375. 
2-Methoxy-jw-toluic   acid,   3:5-rftbromo-, 

ami  its  methyl  ester  (Fries  and  Volk), 

A.,  i,  334. 
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4'- or     2'-)Methoxy-2-o-(or     ^-)toluoyl- 
benzoic    acid,    3:6-f?ichloro-  (Walsh 
and  Weizmaxn),  T.,  691. 
4-Methozy-2:5-toIaqainol   (Luff.   Per- 

KiN",  and  KoBixsox),  T.,  1137. 
4-Methozy-2:5-toluqainoiie  (Lvff,  Per- 
Kix,  and  Robinson-),  T.,  1137;  P.,  132. 
2-Metlioxy-a-;)-tolylpropiomc    acid,   o/S- 
3:5-^«/rabromo-    (Fkif.s    and    Yolk), 
A.,  i,  334. 
4'-Methoxytriphenylcarbinol,        2:i-di- 
hydroxy-     (v.    Baeyer,     Aickelin, 
DiEHL,  Hallensleben,   and  Hess), 
A.,  i,  250. 
i-  and  /-o-Methoxy-a/8;3-triplieiiylethane, 
)3-hv(iroxT-  (McKenzie  and  Wren), 
T.,"483.  " 
3-Methozyxanthone  (v.  Baeyer,  Aick- 
elin,   DiEHL,    Hallensleben,    and 
Hess),  A.,  i,  250. 
5-Methoxyxanthone  hydrobromide 

(Go.MBERG  and  Cone),  A.,  i,  872. 
Methyl    alcohol,    detection    of,    in   the 
presence  of  ethyl  alchol  (DEXioks), 
A.,  ii,  461. 
detection    of    ethyl    alcohol    in     the 
presence  of  (DENiofes),  A.,  ii,  1115. 
Methyl  chloride,  action  of  the  electric 
discharge    on    (Besson   and  FouR- 
nier),  a.,  i,  349. 
sulphate,     complete    methylation    bv 
(Meldola),  p.,  232. 
action   of,    on   dimethylpyrone    (v. 
Baeyer),  A.,  i,  763. 
Methylacetoacetic       acid,       a-chloro-, 
methyl    estt-r     (Forster   and   New- 
man)^ T.,  1363. 
Methylacetenylcarbinol.    See  Bntinene- 

7-0I. 

<i-l-Methyl-4-acetylc.vcA^hexan-3  one-TO- 

hydroxyanil      (IVjksihe,      ScuMinr, 

TiEOTKE,  and  KorrsiEPER),  A.,  i,  882. 

a-Methylacraldehyde,    methylacetal    of 

(Zeisel  and  D.aniek),  A.,  i,  92. 
3-Methyladipic     acid,     preparation     of 
(Farbenfabkiken  vorm.  F.   Bayer 
&  Co.),  A.,  i,  650. 
.^V-Methyladrenaline    trimethyl     ether, 
and  its    hydrochloride    (Mannich 
and  Neuberg),  A.,  i,  413. 
methylene  ether,  its  methyl  ether  and 
derivatives   (Mannich   and  Jacob- 
sohn),  A.,  i,  414. 
j3  Methyh'soadrenaline    dimethyl   ether, 
hydrochloride       (Mannich       and 
Jacobsohn),  A.,  i,  413. 
methylene  ether  and  its  methyl  ether 
derivatives  (Mannich  and  Jacob- 
sohn),  a.,  i,  414. 
Methylal  and  snlphuric  acid,  condens- 
ation of  petroleum  with  (Herr),  A., 
ii,  904. 


l-Methyl-3-allyl-4-i'sopropylideiiecycZo- 

hexan-3-ol  (v.  Fersen),  A.,  i,  863. 
Methylamines,  heat  of  combustion  and 

relative  density  of  (Muller),  A.,  ii, 

4S5. 
l-Methylamino-4-3-anthraquinonyl- 

aminoanthraquinone       ^^Farbenfab- 

RiKEN  vorm.  F.  Bayer  &  Co.),  A.,  i, 

445. 
2-Methylaminobenzoic      acid,       4-iodo- 

(Wheelek  and  Johns),  A.,  i,  843. 
m-Methylaminobenzoic  acid,  hydrochlor- 
ide and  its  ethyl  ester  (Houben  and 

Brassert),  a.,  i,  170. 
3-Methylaniino-H-butane,  and  its  deriv- 
atives (Loffler  and  Freytag),  A.,  i, 

632. 
S-Methylamiiio-?i-heptaiie,  and  its  deriv- 
atives (Loffler  and  Freytag),  A., 

i,  632. 
y-Methylaminohexane,  and  its  platini- 

chloride  (Loffler  and  Bobiloff),  A., 

i,  633. 
Methyl  C-&°unohexyl  ketone,   benzene- 

sulphonvl    derivative    of    (Gabriel), 

A.,  i,  229. 
o-Methylanuno-3-y^-methoxyphenylpro- 

pionic  acid  (Fkiedmann   and    Gut- 

mann),  a.,  i,  741. 
Methy  lamino- 1  -methy  Itetrahydroqnin- 

azoline-2:4-dione  (Kunckell),  A.,  i, 

439. 
)3-Methylamino-n-pentane,       and       its 

derivatives  (Loffler  and  Bobiloff), 

A.,  i,  633. 
l-Methylanunophenyl-2:4-dimethyl-3- 

hydroxymethylpyrazolone,      j!>-cyano- 

(Farbwerke  voi;m.  MEisTEB,Lrcirs, 

&  Brunini;),  a.,  i,  340. 
/3-MethyIamino-j3-phenyl-aa-diniethyl- 

propiouic     acid,      and      its     lactam 

(Staudinger,  Klevkr,  and  Kober), 

A.,  i,  588. 
Methyl  'y-aminopropyl  sulphide,  and  its 

derivatives  (Schnjmder),  A.,  i,  659. 
Methyl-Y-aminopropylsulphone,  and  its 

salts  and  derivatives (S«'HNEIDKh),  A., 

i,  659. 
S-Methylaminotetrahydroqainazoline- 

2:4:dione  (Kitnckkli.),  A.,  i,  433. 
6-Methylamino-//(-toluic  acid  (Houbex, 

ScHoiT.MiLLEU,  ami  Freunp),  a.,  i, 

34. 
Methylammoniam     iridichloride      and 
bromide  (Gitbier  and  Kie.ss),  A., 
i,  97. 

platinibromide    (Gutbier   and    Bau- 
riedel),  a.,  i,  12. 
Methyl-n-amylamine,  and  its  derivatives 

(Lofflkr  and  Frkytag),  A.,  i,  632. 
MethTluoamylamine   picrate   (Loffler 

and  Lukowsky),  A.,  i,  632. 
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Methylisoamylethylene  glycol   (PraLE- 

scha^eff),  a.,  i,  86. 
2-methyl-3-isoamyl-4-qTunazoloiie,        7- 

acetylamino-   (Bogert,   Amend,   and 

Chambers),  A.,  i,  895. 
Methylaniline,  absorption   spectrum  of 
(Purvis),  T.,  1551. 

electrical  conductivity  of  solutions  of 
(Sachanoff),  a.,  ii,  1027. 
S-Methyl-G-anilinodiliydropyrazoquin- 

azolone     (Michaelis,     Krug,     Leo, 

and  Ziesel),  A.,  i,  514. 
3  -Methylanilino  -11  -dimethyl-  A^-cyclo- 

hexenylidene  6-cyanoacetic         acid, 

ethyl  ester  (Crossley  and  Gilling), 

T.,  527. 
5-Metliylanilino-l:3-dimetliylpyrazole, 

and      its     nitroso-derivative    (Mich- 
aelis and  Lachwitz),  A.,  i,  642. 
1-Methylanilopyrine       {2:5-anilo-l  :2:3- 

trimcthylpyrazole),  and  its   salts    and 

derivatives    (Michaelis    and    Lach- 

avitz),  a.,  i,  642. 
Methylanthranilic     acid,      dihxomo-w- 

cyano-,  c^ichloro-co-cyano-,   and   tetra- 

chloro-tB-cyano-    (Badische    Anilin- 

&  Soda-Fabrik),  a.,  i,  382. 
2-Metliylanthraquinone,      bronio,-     di- 
bromo-,      chloro-,      and     rftehloro- 
(Badische  Anilin-  &    Soda-Fab- 
rik), A.,  i,  32.5. 

l-thiocvano-  (Farbenfabrikex  vorm. 
F.  Bayer  &  Co.),  A.,  i,  338. 
5-Metliylaiithraqtiinoiie,  1 :4-rfichloro-8- 

hydroxy-,  and    its    acetyl   derivative 

(Walsh  and  Weizmann),  T.,  690. 
6-(or    6-(Metliylaiithraquinoiie,    l-A-di- 

chloro-6-(or  5-)hydroxy-  (Walsh  and 

Weizmann),  T.,  691. 
Methylanthraquinoneacridone        (Ull- 

mann),  a.,  i,  697. 
2Methyl-lanthratliiazole  (Farbenfab- 

RiKEN  vorm.  F.   Bayer  &  Co.),  A., 

i,  338. 
Methyl  (i-arabonolactone,      a-hydroxy-, 

and  its  phenylliydrazicle,  and  brucine 

and  calcium  salts  (Spoehr),  A.,  i,  221. 
Uethylarbutin,    properties,    distinction 

and   detection    in   plants   of  arbutin 

and     (Bourquelot     and    Fichten- 

HOLz),  A.,  i,  273. 
Mlethylaspartic     acid,     synthesis    of 

(LuTz),  A.,  i,  230. 
Methyltsoazoxide,      sodium      salt      of 

(Thiele),  a.,  i,  889. 
l-Methylbeiiziminazole-2  benzoic    acid, 

methyl   and  ethyl   esters,    and   their 

methiodides  (RuPE  and  Thiess),  A., 

i,  72. 
2-Hethylbenziininazole  -  5  -  carboxylic 

acid,  e-sters  and  hj'drochlorideof  (ElN- 

HORN  and  Uhlfelder),  A.,  i,  173. 


Methylbenzoci/cZoheptadiene       (Thiele 

and  Weitz),  A.,  i,  854. 
.')-Methylbeiizobis-3-pyrazolo]ie,     and  4- 
bromo-  (Michaelis  and  Kading),  A., 
i,  516. 
2-Methylbenzothiazoline,  1-imino-, 

nitroso-derivative  of  (Brsthorn),  A., 
i,  508. 
2-Methylbeiizothiazolone,    and    its    de- 
rivatives (Besthorn),  A.,i,  508. 
6-MethyM:2:3:7:9-benzpentazole,         4- 
hydroxy-,  and  its  salts  (Bulow),  A.,  i, 
81. 
5-Methyl-l:2:4:9-beDztetrazole,   and    7- 
chloro-,    and    7-hydroxy-,    and   their 
derivatives  (BiJLOW  and    Haas),   A., 
i,  595. 
2Methyl-l:3:7:9-benztetrazole(2-»i.ff/(yZ- 
1 :3-triazo-7:0'-pi/rimidi7ie),  derivatives 
of     (BiJLOW     and     Haas),     A.,     i, 
203. 
6-Methyl-l:3:7:9-benztetrazole,    4-hydr- 
oxy-,     and     its     salts    ( Bulow     and 
Haas),  A.,  i,  80. 
5-Methyl-l:2:4:9-benztetrazole-7-thiol 

(BuLOW  and  Haas),  A.,  i,  595. 
js-Methylbenzylidene-p-aminobenzoic 
acid  (Manchot  and  Furlong),  A.,  i, 
33. 
j8-Methyl-7-benzylidenebutyric  acid,  B- 
hydroxy-,    ethyl   ester   (Kohler   and 
Heritage),  A.',  i,  485. 
Methyl  ^S-bromoisobutyl  ketone  and  its 
semicarbazone  (Rupe    and  Kessler), 
A.,i,  93. 
5-Methyl-2-bromomethylcoumarone, 
l:4:6-i;Wbromo-  (Fries  and  Volk),  A., 
i,  333. 
4  Methyl-2-bromomethylcoumarone,  1 :6- 
c^zbromo-  (Fries  and  iMoskopp),  A.,  i, 
334. 
l-Methyl-a-bromomethyl-3-ethylbenz- 
ene,         a;3/8-5-<c<rabromo-4-hydroxy-, 
and  its  acetate  (Fries  and  Moskopp), 
A.,  i,  334. 
l-Methyl-a-bromomethyl-4ethylbenz- 
ene,      a)3/3-2:6-27C7itobromo-3-hydroxy- 
(Fries  and  Volk),  A.,  i,  333. 
3-Methyl-o-bromomethyl8t3n:ene,  0-5-di- 
bromo-;8-io(io-6-hydro.xy-,    and    /3/8-5- 
<?-ibromo-6-hydroxy-,  and   its   acetate 
(Fries  and  Moskopp),  A.,  i,  334. 
4-Methyl-a-broniomethylstyrene,   i8-3-5- 
<7-ibromo-j8-iodo-2-hydroxy-,  and 

i8;8-3:5-<drabromo-2-hy<iroxy-     (Fries 
and  Volk),  A.,  i,  333. 
Methyl-7-bromopropyl8ulphone 

(ScHNEinER),  A.,  i,  659. 
Methylcj/cZobutane,      «-hydroxy-,     iso- 
merisation  of  (Dem.tanoff),  A.,  i,  838. 
Methyl  isobutenyl  ketone-     See  Mesityl- 
oxide. 
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5-Methyl-/3-zsobntylamylaiiiine,  and  its 
c<ubainideaiidphenvlcarbamide{FREY- 
LOX),  A.,  i,  296. 
€-Methyl-7-isobutylhexan-3-one,  and  its 
oxime  and  seraioarbazone  (Freylox), 
A.,  i,  359. 
Methyl  t^rt. -hutyl  ketone,  action  of,  on 

ketols  (Boos),  T.,  1256  ;  P.,  94. 
S-Methyl  3-ter<.-butyl2sooxazole,  and  its 
phenylhydrazone  (Couturier),  A.,  i, 
362. 
S-Methyl-fl-isobutylpentanol,    pyruvate, 
and    its     semicarbazone    and    phenyl- 
urethane  (Fkeylon),  A.,  i,  359. 
-y-Methyl-a-mbutylvaleric  acid,  mi>thyl, 
ethyl   and    ketonic   esters,  chloride 
and    amide,    and    a-bromo-,    ethyl 
ester  and  amide  (Freylox),  A.,  i, 
358. 
a  cyano-,  and  its  ethyl  ester  (Freylon), 
A.,i,  296. 
7-Methyl-a-?.wbntylvaleronitrile  (Frey- 
lon), A.,  i,  296. 
a  Methylbutyric   acid,      o-chloroaretyl- 
amiuo-,  and  a-glycylamino   (RosEN- 
mund),  a.,  i,  68. 
o-hydroxy-,  1-phenyl-,    2:3-dimethyl- 
5-pvrazolone  ester  (Riedel),  A.,  i, 
434. 
iS-hydroxy-,  phenyluretbane        of 

(Bl.\ise    and     Herman),     A.,     i, 
534. 
Hethylcarbamides,      binary       solution 
equilibrium    between   phenol  and  the 
(Kkf.m.\nn,      Daimer,      Gugl,     and 
Lieb),  a.,  ii,  943. 
j^-Methylcarbonatobenzoylmorphine 
and  its  hydrochloride  (Riedel),  A.,  i, 
765. 
4-Methylcarbonato-2:6-r/tliydrozybeiiz- 

oic  acid  (Flschek\  A.,  i,  248. 
4-Methylcarbonato-3-methozybenzalde- 
hyde   (FiscHF.rt   and  Fueideniurg), 
A.,  i,  267. 
4-Hethylcarbonato - 3  me thoxyben zoic 
acid,  and  its  cliloriile   (Flscher   and 

FRF.rDK.NBF.KG),   A.,   1,   266. 

4-Methylcarbonato-3-methoxybenzoyl- 
aminoacetic  acid,  ethyl  ester  (Flscher 
and  FKF.rDENREUG),  A.,  i,  267. 

4-Hethylcarbonato-3-metliox7benzo7ldi- 
;)-oxybenzoyl-/v  oxybenzoic  acid 

(Fis<HEK  and    Fukidenisekg',  a.,   i, 
ii67. 

4  MethyIcarbonato-3  methoxybenioyl- 
oxybenzoic   acid,  and    its    chloride 
Klxcjif.r  and  Fkeudenbero),  A.,  i, 
2'>6. 

4-Methylcarbonato  3-methoxybenzoyl- 
^  oxybenzo7l-;t;-oxybenzoic  acid,   and 
its  chloride  (Flscher  and  Freudin- 
berg),  a.,  i,  267. 


4-Methylcarbonato-3-methoxybeMoyl- 

vanillin     (Fischer     and     Freuden- 

BEKG  ,  A.,  i,  267. 
4-Methyl-2'-carboxydiphenylsulphoxide 

(Mayer),  A.,  i,  261. 
i    Methylcarbylamine,   action  of  azoimide 

on  (Oiiveri-Mandal.a),  A.,  i,  343. 
Methylchrysophanic      acid,       so-called 

(Oesterle  and  Johann),  A.,  i,  860. 
Xethylcinnamic  acid,  cuamino-  {bemyl- 

amineacTylk  acid),  and  its  derivatives 

(EiNHORN  and  Gottler),  A.,  i.  111. 
j3-]fethylcinnamylideneacetic  acid 

(Kohler  and  Heritage),  A.,  i,  485. 
S-Methylconidine,    and    its    derivatives 

(Lofflkr  and  Remmler),  A.,  i,  633. 
T-Methylconmarin,  6-amino-  (Clayton), 
T..  1352. 

6-  and  8-nitro-,  and  3:6-rfi'nitro-  (Clay- 
ton), T.,  1397. 
l-p-Methyl-cocyanomethylaminophenyl- 

2:4  dimethyl-3-hydroxyniethyl-5- 

pyrazolone        (Farbwerke       vorm. 

Meister,   Lucius,  k  Brlning),  A., 

i,  340. 
4-Methyl-2:2-diethyl-7-j"*opropylindan- 

dione  (Freund  and  Fleischer),  A., 

i,  491. 
2-Methyl-l:3-dihydrobenzoxazine-4-one 

(Hicks).  T.,  1032  ;  1'.,  91. 
S-Methyl-dihydropyrazoqainazolone,   6- 

aniino-,     and     its     deiivatives     (Mi- 

cHAELis,  Krug,  Leo,  and  Ziesel),  A., 

i,  514. 
2-Methyl-3:4-dihydrois<>qTunoliniam, 

6:7-rfjhydroxy-,      hydro.xide,    phenol- 

betaine,     and     other     derivatives    of 

(Pyman),  T.,  276. 
4-Methyldiphen7l,  2'-benzoyIainiiio- 

(V.  Braun),  a.,  i,  189,  880. 
iV-Methyldiphenylamine  hydriodide 

mercuri- iodide      (Barnett     and 
Smiles),!'.,  984. 
osulphoxide  (Barnett  and  Smiles), 

T.,  188. 
chlororfinitro-  (Page  and  Smiles), 
T.,  1117. 
<S-Methyldiphenylainine-o-salphoniam 

iodide,  mercuri-iodide  (B.\rnett  and 

Smiles),  T.,  983. 
Methyleneacetone      (Farbenfabriken 

VORM.  F.  Bayer  k  Co  ),  A.,  i,  652. 
Methyleneadrenaline  (Schroeter),  A., 

i,  431. 
Metbylenebi8-2-iinino-4-ketotetrah7dro- 

thiophen  (Besary),  A.,  i,  581. 
I[etli7lene-blae  (Landauer  and  Weil), 
A.,  i,  202. 

as  an   indicator   in   iodometric   titra- 
tions  (SiNN.\TT),  A.,  ii,  747. 
Xeth7lenechloroamin6  (Cross,   Bkvan, 

and  Bacon),  T.,  2404  ,  P.,  248. 
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Oda-,  deca-,  and  dtxieca-Metliyleiie  com- 
pounds,   synthesis    of    aliphatic    (v. 

Braun  and  Trumpler),  A.,  i,  25. 
3 :4Methyleiiediozybeiizylidene  -p- 

aminobenzoic   acid    (Maxchot    and 

Furloxg),  a.,  i,  34. 
3:4-Methyleiiediozybenzylideneanth- 

ranilic  acid  (Wolf),  A.,  i,  736. 
5-/rt7J-Methylenedioxybenzylideiie-3-t|'- 

cumyl-,  and  3-isohexyl-rhodanic  acids 

(Kaluza),  a.,    i,  130. 
j8-Methylenedioxybenzylidene-a-rhod- 

aninepropionic    acid     (Andreasch), 

A.,  i,  G95. 
3:4-Methylenedioxy-;3-bronio-o-meth- 

oxyethylbe^izene       (Maxxich       and 

Jacobsohs),  a.,  i,  413. 
5-3:4-Methylenedioxyplieiiyl-AY-pent- 

enoic   acid,  /8-amiuo-.     See  o-Hydro- 

piperic  acid,  /3-amino-. 
Methylenedioxy-)3-pbeiiylpropionyl 

chloride,  o)3-rfichloro-3:4-cJichloro- 

(Clarke),  T.,  896  ;  P.,  96. 
3:4-Methylenedioxyphenyli5opropyl- 

amine  (Maxxich    and    Jacobsohx), 

A.,  i,  168. 
3:4-Methylenedioxystyryldihydrouracil 

(Posner  and  Rohde),  A.,  i,  848. 
Methylene-di-o-tolyl-o-xylylenediam- 

ine  (ScHOLTZ  and  Wolfrum),  A.,i,772. 
Methylene    ethers,    action     of    sodium 

amalgam  on  (Salway),  T.,  2413  ;  P., 

293. 
Methylenefluorene,  amino-,  and  cyano- 

(WiSLicEXUS  and  Russ),  A.,  i,  840. 
Methylene  group,  mobility  of  the  hydro- 
gen atoms  of  (Troger  and  Lux),  A.,  i, 

161. 
Methylenemethyl    ethyl   ketone  (Far- 

benfabriken    vorm.    F.    Bayer  & 

Co.),  A.,  i,  652. 
Me  thy  lethylacr  aldehyde,  action  of  Grig- 

nard  reagents  on  (Bjelouss),   A.,  i., 

706. 
6-Methyl-5-ethyl-l:3:7:9-benztetrazole, 

4-hydroxy-,  and  its  salts  (BtJLOW  and 

Haas),  A.,  i,  80. 
3-Methyl-6-ethyldihydropyra20quin- 

azolone  (Mkjhaelis,  Krug,  Leo,  and 

Ziesel),  A.,  i,  514. 
d-Methylethylhydantoin    (Dakin),   A., 

i,  591. 
7-Methyl-a-ethylitaconic    acid,    and  its 

anhydride   (Fighter   and  Obladen), 

A.,  i,  87. 
7- Methyl-a-ethylitacon-p-tolil  (Fighter 

and  Ubladen),  A.,  i,  88. 
■y-Methyl-o-ethylparaconic  acid   (Figh- 
ter and  Oblauen),  A.,  i,  87. 
)8-Methyl-aethyl-A<i-pentenoic  acid,  its 

ethyl  ester,  bromide,  and  metallic  salts 

(Matschurbvitsch),  a.,  i,  815. 


2-MethyI-3-ethyl-4-quinazolone,  6-   and 

7-acetylaiiiino-  (Bogert,  Amexd,  and 

Chambers),  A.,\,  895. 
4-MethyI-2-ethyl-l:2:3-triazole-5-carb- 

ozylic     acid      (Oliveri-Maxdala), 

A.,  i,  441. 
o-4-Methyl-4-ethyltriniethylenedicarb- 

onimide  (Ghigliexo),  A.,  i,  506. 
4-Methyl-4-ethyltrimethylenedicarbon- 

imide,  o-3:5-f/icyano-,  o-  and/3-amides 

of,  and  their  salts  (Ghiglieno),  A.,  i, 

505. 
2-Methyl-6-ethylolpiperidine,     and    its 

derivatives  (Loffler  and  Remmler), 

A.,  i,  633. 
l-Methyl-2-ethylpyrrolidine,     and     its 

derivatives  (Lofflef.  and  Bobiloff), 

A.,  i,  633. 
3-Methyl-l-ethylpyrazole,         5-chloro-, 

ethiodide     (Mighaelis     and     Lach- 

witz),  a.,  i,  641. 
Methylethyltrimethylene-aa-pyrrolid- 

ene-;8^'-dicarboxyIic     acid,     and    ita 

sodium    hydrogen   salt    (Ghigliexo), 

A.,  i,  505. 
)3-Methyl-o-ethylvaleric    acid,    )3-hydr- 

oxy-,  and  its  ethyl  ester  and  metallic 

salts  (Matschurevitsgh),  A.,  i,  815. 
Methylfluorone,     3-hydroxy-,     and    its 
derivatives  (Kehrmann  and  Jones), 
A.,  i,  408. 

imino-  (WisLicENUsand  Russ),  A.,  i, 
840. 
Methylfurfuraldehyde,  hydroxy-,  consti- 
tution of  (Blanksma),  a.,  i,  130. 
5-Methylfurfuraldehyde,         w-hydroxy- 
(Fenton),  a.,  i,  869. 
and  its  derivatives  (Erdmann),  A., 

i,  762. 
as  the  cause  of  some  colour  reactions 
of  hexoses  (Alberda  van  Eken- 
8TEIN    and    Blanksma),    A.,   i, 
762. 
1-Methylgeraniol      (Austerweil    and 

Cochin),  A.,  i,  687. 
Methyln/c/ogeraniol  (Austerweil  and 

Cochin),  A.,  i,  687. 
Methylglucase,  in  beer  yeast  (Bresson), 

A.,  i,  798. 
o-Methylglutaconanil       (Feist       and 

P0M.ME),  A.,  i,  9. 
a-Methylglutaconic  acids,  cis-  and  trans- 

and   their  barium  and  calcium  salts, 

and  bromo-  (Feist  and  Pomme),  A., 

i,  9. 
a-Methylglutaconic   anhydride,  and  its 

scmianilide-  (Fei.st  and  Pomme,    A., 

i,  9. 
a-Methylglyceraldehyde,  preparation  of 

(Zeiskl  and  Daniek),  A.,  i,  92. 
2-Methylglyoxaline,     4:5-rfi-iodo-,  and 

l:4:5-M-iodo-  (Pauly),  A.,  i,  639. 
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4- (or  6-)Metliylglyoxaline,  bromo-,  and 

r/tbronio-,    and    iheir   salts   (Pymax), 

T.,  1S26:  P.,  212. 
Methylguanidine.   and  its  anrichloride 
and  idatiuiLhloride  (Schexck),  A., 
i,  99. 

salts  of,  prystallograpliy  of  (Schwaxt- 
ke),  a.,  i,  545. 
7-Methyl-AP^  heptadiene,  and  its  dihy- 

drobroMii'ie  (Abelmaxn),  A.,  i,  455. 
S-Methyl-A^s -heptadiene      (B-jelouss), 

A.,  i,  706. 
7-Methylheptan-€-ol,    and    its     acetate 

(GrERBET),  A.,  i,  149. 
-y-Methylheptan-e-one,  and  its  semicarb- 

azone  (Guerbf.t).  A.,  i,  149. 
•y-Methyl- Afl-hepten-5-ol,  and  its  chloride 

and  acetyl  derivative  (Abelmaxx),  A., 

i,  455. 
5-Methyl-Ay-hepteii-e-ol,  and  its  acetate 

and     chloride      (Bjelouss),     A.,     i, 

706. 
(^-Methylheptylcarbinol   (Haller    and 

Lassieur),  a.,  i,  SOS. 
7-Metliyl-A^^hexadiene     (Abelmanx), 

A.,  i,  45.5. 
l-Methyl-A2:*-hexadiene-3-ol-4-carboxy- 

lic   acid,    ethyl  ester    (Kotz),  A.,  i, 

258. 
l-Methyl-A2:3-c?/cZoliexadiene-3-ol-4- 

carbozylic  acid,  bronio-,    ethyl   ester 

(Ki'nzK  A.,  i,  258. 
1-MethyIrw/ohexane,  3-amino-,  1-nitro-, 

3-iiitro  ,  and  derivatives  (Xametkix), 

A.,  i,  830. 
l-MethyIc!/'A^hexane-3-carboxylic   acid, 

4-bromo-,     and    3:4-rfibromo-    (Luff 

and  Perkix),  T.,  2152. 
2-        and        4-Methyk;/r/ohexanetliiol 

(Sabatier  and  MAn.HE\  A.,  i,  457. 
l-lfethylc?/'-7ohexaxi-2-ol-3-carboxylic 

acid  (Gakdxer,  Pehkin,  and  Wat- 

80X),  T.,  1766. 
dl-     and     'M-Methylrj/r7ohexan-3-ol-4- 

carboxylic  acids  (Garpxer,  Pkrkix, 

and  Watsox),  T.,  1767. 
1  Methyleyf/ohexan-4-ol-3-carboxylic 

acid,  and  its  ethyl  ester  (Gardner, 

Perkin,    and    Watson),    T,,    1770; 

P.,  137. 
l-Methyl'7Wohexan-2-one,        semicarb- 

azoncs  of  (Namktkix),  A.,  i.  830. 
l-Methyl-4-n/r/ohexanone,       3:5-rfioxi- 

niiiio-,    and    its    dil)enzoate,    phenyl- 

liydrazone,  seniicarbazone  wnd  trioxime 

Borsch e).  A.,  i,  179. 
l-Hethylrv^/ohexan-2-one-3-carbozylic 

acid  (Gardner,   Pekkin,  and  Wat- 

sox),  T.,  1765  ;  P.,  137. 
"''- 1 -Methylc!/'-Zohexan-3-one-carboxylic 

acid  (Gardner,    Pkrkin,  and   Wat- 
son), P.,  137. 
xcviii.  ii. 


l-lfethyl-3-ryc?cihexanone-4-carboxylic 
acid,    4-cliloro-    and    1 -bromo-,  ethyl 
esters  (Kotz),  A.,  i,  259. 
dl-    and    rf-l-Methylci/c/ohexan-3-one-4- 
carboxylic    acids,    and     their    ethyl 
esters  (Gardner,  Pehkix,  and  Wat- 
SOX),  T.,  1767  ;  P.,  137. 
l-Methylci/fZohexan-4-one-3carboxylic 
acid  (Gardxer,  Perkix,  and  Wat- 
son), T.,  1769  ;  P.,  137. 
7-Methylhexan-375-trioI,   and    its    tri- 
acetate (Abelmaxn),  A.,  i,  455. 
l-Methyl-A2-«/f/ohexene-3-acetic    acid, 
and   its  nitrile,  and  o-cyano-  and  its 
ethyl  ester  (Hardixg  and  Haworth), 
T.,  494. 
Methylryc/ohexenecarboxylic  acid 

(^Gard.ser,  Perkix,  and  Watsox),  P., 
137. 
cf-l-Methyl-Ai-ct/cZohezene-S-carboxylio 
acid,  and  its  ethyl  ester  (Perkin), 
P.,  97. 
dl-,  d-,  and  Z-1 -Methyl- AS-cycZohexene-S- 
carboxylic    acids,     and     their    ethyl 
esters,  and  calcium  salt  of  the  former 
(Perkin),  T.,  2138,  2140,  2142. 
dl-1  Methyl- A-t-c^c/ohezene-S-carboxyl- 
ic    acid,    ethyl  ester  (Perkin),   T., 
2146. 
a-l-Methyl-A!-<*3/cZohexene-3-propiomc 
acid,  and   its    nitrile,    and    a-cyauo-, 
and  its  methyl  ester  (Harding  and 
Haworth),  f.,  496. 
y-Methyl-A^-hexen-S-ol,  and  its  acetate 
and     chloride    (Abelmanx),    A,,    i, 
455. 
S-Methyl-A^-ci/c/ohexenone,      and       its 
semicarbazone   (Kotz    and   Grethe), 
A.,  i.  25. 
4-Methyl-A'5-cj/r/ohexen-2-one-l-carb- 
oxylic  acid,  and  its  ethyl  ester  (KoTZ 
and  Grethe),  A.,  i,  25  ;  (Kotz),  A.,  i, 
258. 
Methylrw/ohexenylglycidic  acid,  ethyl 
ester    (Darzens    and    Rost),    A.,    i, 
856. 
1-Methyln/c/ohexyl   methyl  ketone,    4- 
hydroxy-,  and    its   oxiine   and    semi- 
carbazone (Wallach),  a.,  i,  569. 
Methylhydrazine,      nitroso-,     and    ita 
benzoyl   derivative  (Thiele),    A.,   i, 
888. 
1-Methyl-l-hydrindone,  and  its  phenyl - 
hydrazone  and  semicarbazone 

(MiTCHKi.i,  and  Thorpe),  T.,  2275. 
2-Methyl  1  -hydrindone^-carboxylic 
acid,  ethyl   ester,   and   its   semicarb- 
azone (Mitchell  and  Thorpe),  T., 
2274. 
Methyl  hydroxyethyl  ketone,    and   its 
acetate   (Farbenfabrikex  vorm.    F. 
Bayer  k  Co.),  A.,  i,  706. 

93 
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a-Methyl-y-hydroxyzjJopropyladipicacid, 

CIS-  and  trans-  lactonea  of  (Pekkin), 
T.,  2144. 
-y. Methyl-  a-  hydroxywopropyl-a  -isobutyl- 

valeric  acid  (Fkeylun),  A.,  i,  359. 
7-Metliyl-a-hydroxymetliyl-a-isobutyl- 
valeric  acid,  and   methyl   and   ethyl 
esters  (Fkeylon),  A.,  i,  359. 
Methyl      jS-hydroxywopropyl      ketone 
(Farbenfabkikex  vohm.  F.  Bayer 
&  Co.),  A.,  1,  706. 
6-Methyl-8-hydroxy-l:2:3:4-tetrahydro- 
acridine,  and  its  sulphate  (Borsche, 
Schmidt,  Tiedtke,  and  Rottsieper), 
A.,  i,  881. 
l-Methyliminopyrine.     See  1:2:3-Trime- 

thylpyrazole,  2;5-iniino-. 
Methyliminothiolcarbonic    acid,    dime- 
thyl, and  methyl  ethyl  esters  of,  and 
their     picrates     (Del^pine),    A.,     i, 
613. 
2-Methylindole  j^erchlorate  (Hofmann, 
Metzler,     and     Hobold),     A.,     i, 
370. 
3-Methylindole.     See"Scatole. 
Melhyl-c?-lyxonic  acid,  a-hydroxy-,  salts 
and     derivatives     of    (Nef   and 
Lucas),  A.,  i,  714. 
brncine     and     quinine     salts     and 
phenylhydrazide    (Spoehr),    A., 
i,  221. 
/3-Methylmalamic     acid,     synthesis    of 

(Lltz),  a.,  i,  230. 
Methylmalonylbishydrazoneacetoacetic 
acid,  ethyl  ester  (Bulow  and  Bozen- 
hardt),  a.,  i,  103. 
6  -Methyl-  2-  me  thylenecoumaran, 

l:l:4:6-^<rabrorao-  (Fries and  Volk), 
a.,  i,  333. 
6-Methyl-2-methyleiiecoamaran-l-one, 
4:6-c?ibromo-,    and    its    methyl    ester 
(Fries  and  Volk),  A.,  i,  333. 
Methylmorphimethine,    chloro-,    trans- 
formation of,  into  the  quaternary  salts 
of    acyclic    base    from   phenanthrene 
(PscHORR  and  Dickhauser),  A.,  i, 
425. 
jS-Methylnaphthaconmariii,    rftbroraide, 
and    bromo-,    and    nitro  -  derivatives 
(Bacovescu),  a.,  i,  406. 
2-  Methy  l;?ennaphthoxazole,      6 : 7 : 9  -f  W- 
chloro-   (Fichtek  and  Kuhnel),  A., 
i,  107. 
8-Methyl-/3-2-naphthylthio8emicarbaz- 
ide    (BuscH    and    Reinhakdt),    A., 

m-Methylnitrosoaminobenzoie  acid,  and 

its  ethyl   ester   (Houben  and  Bras- 
sert),  a.,  i,  170. 
S-Methylnitrosoamino-m-tolaic        acid 
(HouBEN,        ScHOTTMiJLLER,       and 
Fheund),  a.,  i,  35. 


Methylnitrolic  acid,  cyano-  (Steinkopf, 

BOHKMANN,      GRiJNUPP,     KiRCHHOFF, 

JiJRGENS,    and     BiiNEDEK),     a.,     i, 
306. 
o-Methylnonylcarbinol     (Haller    and 

Lassieur),  a.,  i,  808. 
Methylnoroxyberberine     and      bromo-, 
and  their  acetvl  derivatives  (Faltis), 
a.,  i,  699. 
Methyloctanal,  and  its  copper  derivative 

(Couturier),  A.,  i,  299. 
^p-Methylolcinnamic  acid  (Eixhorn  and 

Gottler),  a.,  i,  113. 
Methyl-orange,    colour    changes   of,   in 

acid    solution    (Tizard),    T.,    2477; 

P.,  225. 
7-Methylparaconic-a-acetic    acid,    and 

its  ethyl  ester  (FiCHTER  and  Probst), 

a.,  i,  217. 
iV-Methylpavine,  and  its  salts  (Pyman 

and  Reynolds),  T.,  1324  ;  P.,  180. 
7j-Methylpentadecan-«-one,  and  its  semi- 

carbazone  (Guerbet),  A.,  i,  454. 
7-Methyl-A^5-peiitadieiie   (Abelmann), 

A.,  i,  455. 
7-Methylpentane,  afiyS-tetrahiomo-,  and 

dihydrobromide   (Abelmann),   A.,  i, 

455. 
7-Methylpentane-/37S-triol,      and       its 

triacetyl  dei'ivative  (Abelmann),  A., 

i,  454. 
7-Methyl-A^-pentene-S-ol,       and        its 

chloride  and  acetate  (Abelmann),  A., 

i,  454. 
)3-Methyl-Aa-   and   -A^-pentenoic   acids 

(Fighter  and  Gisiger),  A.,  i,  88. 
Methylpentosans  and  pentosans,  in  seeds 

(Borghesani),  A.,  ii,  532. 
5-Methylphenazothionium      hydroxide, 

hydrochloride      and       platinichloride 

(BARNETTand  Smiles),  T.,  986. 
JV^-Methylphenylazothionium,      platini- 
chloride   and    <//nitro-,      hydrate     of 

(Harnett  and  Smiles),  T.,  189. 
3-Methyl-6-phenyldihydropyrazoqiiiii- 

azolone  (Michaelis,  Krug,  Leo,  and 

Ziesel),  a.,  i,  514. 
Methylphloroglucinol,  triihio-,  and  its 

derivatives  (Pollak  and  Tucakovio), 

A.,  i,  734. 
Methyl    7-phthaliminopropyl    sulphide 

(Schneider),  A.,  i,  659. 
2-MethylpiperidyI-6-acetic  acid,  and  its 

derivatives  (LoFFLER  and  Remmler), 

A.,i,  634. 
o-Methyl-5'-tsopropyladipic      acid,      o- 

hydroxy-   (Schimmel   &  Co.),  A.,   i, 

758. 
1-Methyl-  4  -/.wpropyl-S-allylci/c^hexan- 

3-0l  (RY.SCHKNKO),  A.,  i,  181. 

Methyh'^opropylcarbazole  (Lux),  A.,  i, 

74.';. 
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Methyl  i'c^opropyldiphenamic  acida  (Lux), 

A.,  i,  239. 
Methyl  i'sopropyldiphenic  acid,  diamide, 

nitrile,     nitrile-chloride     and    nitrile- 

amide  (Lux),    A.,    i,    239. 
Methyl2.$c>propyldiphenimide  (Lux),  A., 

i,  239. 
3'-Methyl-4-2sopropyldiphenyl,         2:2'- 

di&mino-,    and   its  derivatives  (Lux), 

A.,  i,  745. 
a-Methylpropyl      ethyl      ketone,      /3- 

hydroxy-  (Blaise  and  Herman),  A., 

i,  535. 
ja-Methylpropylryc/ohexane     {hexahydr- 

oajmem),  s%-nthesis  of  (Smirnoff),  A., 

i,  104. 
Methyl  propyl  ketone,  condensation  of 

euniinaldehyde   with    (Waruxis    and 

Leko.s),  A.j'i,  269. 
Methyl    propyl     ketonesemicarbazone, 

oxiniino-,    and    its    acetyl    derivative 

(RupE  and  Ke.ssler),  A.,"  i,  94. 
Methyl  (sopropyl  ketone,  o- naphthylhydr- 

azoi;e  ot  (Zangekle),  A.,  i,  430. 
Methylpropylphenol     Henderson   and 

Boyd),  T.,  1669. 
lMethyl-2-propylpyrrolidine,    and    its 

derivatives  (Lofflbk  and  Frbytag), 

A.,  i,  632. 
2-Methyl-3-/i-propyl-4-quinazolone,      6- 

and  7-acfctylaniino-  (Booert,  Amend, 

and  Chambers),  A.,  i,  895. 
Methylpmnol  (Power  and  Moore),  T., 

1106. 
a-,  /3-,  and  -y-S-Methylpyrazowocoumar- 

azone,     and     4-bromo-,    and     4-iodo- 

(MicHAELi.s,  Krcg,  Leo,  and  Ziesel), 

A.,  i,  513. 
3-Methylpyrazomconmarazone-4-carb- 

oxylic  acid  (Michaelis  and  Leo),  A., 

i,  515. 
3  Methylpyrazole,      5-chloro-,      4:5-rfi- 
cliloro-,  and  5-cbloro-4-bromo-,  and 
its    perbromide     (Michaklis    and 
Lachwitz),  a.,  i,  641. 

■    imino-5-bydroxy-,     and      4-nitro-5- 

iiydroxy-,    salts   and  derivatives  of 

BuLOw,   Haas,  and  Scumachten- 

BEK'O,  A.,  i,  903. 

3- Methylpyrazole-1 -acetic       aeid,       5- 

chloro-,  and  its  salts  and  deiivatives, 

and     5-chloro-4-bromo-     (Michaklis 

and  SfHMiDT),  A.,  i,  640. 

3-Methylpyrazole-l-carboxylic   acid,   5- 

rliloro-,    ethyl   e.ster  (.Michaklis  and 

Schmidt),  A.,  i,  640. 

3-Methylpyrazole-l -propionic    acid,    5- 

loro-,  and  its  salts  and  derivatives, 

'I  5-chloro-4-bronio-  (Michaelis and 

.S.  HMIDT),  A.,  i,  640. 

8-Methylpyrazolone,        5-chloro-4-iodo- 
MicHAELisand  Lachwitz),  A.,  1,641. 


3-Methylpyrazoquinazoline,  7-chloro-, 
4:7-rf«chloro-,  and  7-bydroxy-,  and  its 
silver  salt  and  chloro-derivative 
(Michaelis,  Krcg,  Leo,  and  Ziesel), 
A.,  i,  513. 
Methylpyridinitun  ferrichloride 

(Scholtz),  A.,  i,  96. 
Methylpyridonium  picrate  (Totani  and 

Hoshiai),  a.,  i,  696. 
6-Methyl-2-pyrone-3:5-dicarboxylic 
acid,  ethyl  ester,  conversion  of,  into 
methvltrimesic  acid  (Simonsen),  T., 
1910  ;  P.,  200. 
2-Methylpyrrolidine,    synthesis    of   (v. 

Bkaun),  a.,  i,  819. 
2-Methyl-4-quinazolone,  6-and  7-acetyl- 
aniino-,  3:7-rfiacetylamino-,  6-amino-, 
3:7-f?iamino-,  3-aniino-6-  and  7-acetyl- 
amino-,  broino-7-acetylamino-,  and  7- 
amino-,  7-cyano-,  7-formylamino-,  7- 
hydroxy-,  rfznitro-7-acetylamino-,  7- 
propionylamino",  and  their  derivatives 
(Bogert,  Amend,  and  Chambers),  A., 
i,  894. 

3-Methyl-4-qainazoline-2-carboxy- 
methylamide  (Bogert  and  Gortner), 
A.,  i,  234. 

2-Methyl-4-quinazolonyl-3:7'-(2'- 

niethyl-4'-  qoinazolone),  7-acetyl- 

amino-       (Bogert,       Amend,      and 
Chambers),  A.,  i,  895. 

2-Methylqainoline  {qidnaJdine)  hydro- 
chloride and  mercurichloride  (Heller 
and  TiscHNER),  A.,  i,  596. 

6-Methylqainoline,        5-bromo-8-mtro-, 
and  its  platinichloride  (Kunckell), 
A.,  i,  507. 
7-hydroxy-,    and   7-cyano-   (Edinoer 
and  BiJHLER),  A.,  i,  64. 

I-Methyljwquinoline,  and  its  salts 
(PicTET  and  Gams),  A.,  i,  774. 

Methyl-red,  colour  changes  of,  in  acid 
solution  (Tizard),  T.,  2477  ;  P., 
225. 

4-Methyl8alicylaldehyde,  5-nitro-,  and 
its  oxime  and  phenylhydrazone  (Clay- 
ton), T.,  1406. 

4-Methyl8alicylaldehyde,  3-nitro-  (Clay- 
ion),  T.,  1405. 

4-Methyl8alicylic  acid,  5-nitro-  (Clay- 
TO.N),  T.,  1402. 

^'-Methylstyryl  nonyl  ketone  (Scholtz 
and  .Meyer),  A.,  i,  562. 

Methylsnccinic  anhydride,  rate  of 
liydration  of  (Riveit  and  Sidowick), 
T.,  1677;  P.,  200. 

Methylsolphonepropionic  acid  (Schnei- 
der), .\.,  i,  660. 

"/-Methylsnlphonepropylphenylthio- 
carbamide  iSch-neiiiek  ,  A.,  i,  660. 

7-Methyl8alphonepropyIthiocarbamide 
(Schneider),  A.,  i,  660. 
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Methylsulphoxylic  acid,  amino-,  sodium 

salt      (Chemische       Fabrik      von 

Heyden),  a.,  i,  229. 
Uethylsulphorous  acid,  amino-,  sodium 
salt      (Chemische     Fabrik     von 
Heyden),  A.,  i,  229. 

hydroxylamino-    (BiNZ   and    Marx), 
A.,  i,  728. 
d-2-    and    3-Methyltetrahydroacridine, 

and  their  salts   (Borsche,   Schmidt, 

Tiedtke,    and    Rottsikper),    A.,    i, 

884. 
d-2-    and    3-Methyl-l:2:3:4-tetrahydro- 

acridine-5-carboxylic  acid  (Borsche, 

Schmidt,  Tiedtke,  and  Rottsieper), 

A.,  i,  884. 
4-Methyltetrahydroglyoxaline,  2-imino- 

{propylenegvMnidine),     platinichloride 

and    aurichloride  (Schenck),   A.,   i, 

100. 
3-Methyl-l:2:3:4-tetrahydrophenazine,l- 

oximiiio-  (Borsche),  A.,  i,  179. 
l-Methyltetraliydroquinazoline-2:4- 

dione,    3-amino-   (Kunckell),   A.,  i, 

439. 
l-Metliyltetrahydroqmnazoline-2:4- 

dione,  acetylamino-  (Kunckell),  A., 

i,  439. 
2-Methyltetrahydroquinoliiie         {letra- 

hydroquinaldine),   racemic,    resolution 

of  (Pope  and  Read),  T..    2199  ;    P., 

251. 
d-    and    Z-2-MetliyltetraliydroquinoIine 

and  their   hydrochlorides  (Pope  and 

Read),  T.,  2203. 
2-Methyltetrahydroi.soquinoline,  6:7 -di- 

hydroxy-,   and  its  hydrochloride  and 

picrate  (Pyman),  T.,  275. 
2-Metliyltetraliydroqninolineazole,       8- 

bromo-,    and    its    hydi'ochloride    and 

platinichloride    (Kunckell),     A.,    i, 

507. 
)8-Methyltetramethylenediamine,  prepar- 
ation of  (Farbp:nfabriken  VOUM.  F. 

Bayer  &  Co.),  A.,  i,  303. 
)3-Methylthioeodide  and  its  methiodide 

(PscHORR     and      Krech),      A.,      i., 

422. 
Methyl-7-thiocyanopropylsulphone 

(Schneider),  A.,  i,  659. 
i^-Methylthiodiphenylamine      mercuri- 
iodide  (Barnett  and  Smiles),  T., 
985. 

chloro-  (Page  and  Smiles),  T.,  1116. 
Methylthioglycollphenyl-phenyl- 

methyl-        and       ;w-tolyl-hydrazides 

(Frerichs     and     Forster),     A.,     i, 

192. 
o-Methylthiolbenzoic   acid  (Hinsberg), 

A.,  i,  260. 
Hethylthiolcarbonic  acid,  nietliyl  ester 
(Deli^;pine),  a.,  i,  ()13. 


5-Methyltliiol-l:3-dimethylpyrazole,  an( 
its  derivatives  (Michaelis  and  Lach 

wiTz),  A.,  i,  642. 
6-Methylthiol-5-methyl-      and      3:5-di 

methyl-pyrimidones  (Wheeler,    Mc 

Farland,  and  Storey),  A.,  i,  139. 
4-Methylthionaplitheii,  2-hydroxy 

(Badische  Anilin-  &  Soda-Fabrik) 

A.,  i,  764. 
5-Methyltliionaplithenquinone-^-di- 

methylamino-2-anil  (Pummerer),  A. 
i,  510. 
4-Methylthiophen-5-carbozylic  acid,  3 

hydroxy-  (Hinsberg),  A.,  i,  335. 
4-Methyltliiopheii-2:5-dicarboxylicacid 

3-hydroxy-,     ethyl      hydrogen     este 

(Hinsberg),  A.,  i,  335. 
Methylthioxanthone        (Davis        an( 

Smiles),  T.,  1297;  P.,  174. 
2-Methylthioxanthone  (Mayer),  A.,    i 

261. 
l-Methyl-l:2:3-triazole,and  its  aurichloi 

ide   (Dimroth   and    Fester),    A.,    i 

645. 
Methyltriazomalonic  acid,  and  its  ethj 

ester  aTid  amide  (Forster  and  Mui 

LER),  T.,  131  ;  P.,  4. 
2-Methyl-l:3-triazo-7:0'-pyrimidine.    Se 

2-Methyl-l :  3 :7 :9-benztetrazole. 
Methyltrimesic      acid,     formation      o 

oxidation  of,  and  its  salts  and  estei 

(SiMONSEN),  T.,  1910  ;  P.,  200. 
Methyltripropylammonium  ferrichlorid 

(ScHOLTz),  A.,  i,  96. 
A^-Methyltyrosine     (Friedmann      an 

Gutmann),  A.,  i,  741. 
Methylurethane,        bromoacetylamino 

chloroacetylamino-,    and     iodoacety 

amino-  (Curtius  and  Callan),  A., 

789. 
Methyluric     acid     glycol    (Biltz     an 

Krebs),  a.,  i,  526. 
/3-Metliyl-Ji- valeric  acid,  a-bromo-,  eth^ 

ester  (Fighter  and  Gisiger),  A.,i,  8! 
7-Methylvaleric  acid,  ketonic  ester,  an 

its   semicarbazone   (Freylon),   A., 

358. 
o- Me thybso valeric   acid,  bromo-a-hyd 

oxy-,  and   /3-ehloro-a-hydvoxy-,  eth; 

esters  (Darzens),  A.,  i,  460. 
2-Metliyl-6-vinylpiperidine,      and       r 

derivatives  (LoFFLERand  Remmler 

A.,  i.  633. 
S-Methylxanthine-S-carboxylic        aci( 

and  -8-acetic  acid  (Farbexfabhike 

voKM.  F.  Bayer  &  Co.),  A.,  i,  78. 
Micas,    formation    of,    in     arable    soi 

(15i]5;lek-Chatelan),  A.,  ii,  535. 
Microchemical     analysis.        See     nndi 

Analysis. 
Microchemical  studies  (Bolland),   A 

ii,  748. 
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Micrococcus   prodigiosvSy   destruction   of 
gelatiu    by    (Meseb>itzky),    A.,    ii, 
1097. 
Micro-distilling  apparatus   (Gawalow- 

8KI),  A.,  ii,  1038. 
Micro-orgauisms,  co-operation  of,  in  the 
utilisation  of  insoluble  phosphates  of 
the  soil  by  higher  plants  (de  Grazia), 
A.,  ii,  436. 
Hicrotome     sections,     incineration     of 

(Liesegaxg),  A.,  ii,  1085. 
Mildew,  prevention  of,  by  copper  oxy- 

chloride  (Chuard),  A.,  ii,  443. 
Milk,  action  of  heat  on  (Rexshaw  and 

Ware),  A.,  ii,  326. 
coagulation  of,  by  ferments  (Meyer  ; 

Gerber),   a.,   ii,    527 ;    (Gerber), 

A.,  ii,  633. 
electrical  conductivity  of,  and  the  use 

of  this  constant  in  the  detection  of 

impurities  (Bixaghi),  A.,  ii,  1123. 
reducing  properties  of  (Rosexthaler), 

A.,  ii,  1089. 
and  milk  proteins,  biological  difleren- 

tiation    of   (Kollmeter),    A.,     ii, 

633. 
presence  of  thiocyanates  in,  and  their 

origin  (de  Stcecklix  and  Croche- 

telle),  a.,  ii,  634. 
enzymes      of     (Wohlgemuth      and 

Strich),  a.,  ii,  633. 
anaeroxydase  and  catalase  in  (BoRDAS 

and  TouPLAix),  A.,  ii,  57;   (Sar- 

THou),  A.,  ii,  57,  226,  326. 
liuman,     partition      of    nitrogen     in 

(Freh.v),  a.,  ii,  429. 
from   cows    fed  on    pasture   manured 

with  phosphates  and  potash  (GoLD- 

ING  and  Paixe),  A.,  ii,  646. 
curdled,    reactions    of,    due    to    the 

colloidal   state  (Bordas   and  Tou- 

I'Lain),  a.,  ii,  227. 
detection  of  boric  acid  in  (Gadvry), 

A.,  ii,  156. 
ap]>aratus  for  the  estimation  of  carbon 

dioxide  in  (Barill^),  A.,  ii,  74. 
estimation  of   diastase   in   (KoxiNO ; 

VAN  Haarst),  a.,  ii,  667. 
estimation      of     the      freshness      of 

(Sakthou),  a.,  ii,  667. 
estimation  of  proteins  in  (Weyl),  A., 

i,  287. 
Mineral,  with  optical  scroll  structure  in 

holocrystalline    phosphorites    from 

Quercy  (Lacroix),  A.,  ii,  622. 
new,  from  the  iron  mines  near  Segrd 

(Lackoix),  A.,  ii,  783. 
oils.     See  Oils,  mineral, 
waters.     See  under  Water. 
Mineral!,  triboluminesceuce  of  (LiKDK- 

nek),  a.,  ii,  1019. 
helium  in  (Piurri),  A. ,  ii,  677,  767. 


Minerals,  action  of  carbon  tetrachloride 
vapour  on   (Camboulives),  A.,  ii, 
202  ;  (Jannasch),  A.,  ii,  1076. 
formed  by  the  combustion  of  pyritous 
shales  in  Midlothian  (Shaxd),  A., 
li,  781. 
from  Croatia  (TucAx),  A.,  ii,  966. 
from   Hall,   Tyrol  (Gorgey),    A.,   ii, 

309. 

from  the   pegmatites    of   Madagascar 

(DuPAKC,   Sabot,    and    Wuxder), 

A.,  ii,  221  ;  (Lacroix),  A.,  ii,  307. 

from  the  Radauthal,  Harz  (Fromme), 

A.,  ii,  314. 
from    Ruwenzori  (Colomba),   A.,   ii, 

967. 
Sardinian  (Serea),  A.,  ii,  48. 
manganese,      from      Veitsch,     Styriit 
(HoFMAXXandSLAvfK),  A.,  ii,  314. 
mercury,      from      Terlingua,      Texas 
(Hillebraxd  and  Schaller),  A., 
ii,  306. 
radioactive.         See      under      Photo- 
chemistry. 
Mineralogy  of  Franklin  Furnace,  New 

Jersey  (Palache),  A.,  ii,  219. 
Mineirite,  from  Reunion  (Lacroix),  A., 

ii,  308. 
Mirror,    antique    glass    (Dafebt    and 

MiKLAUz),  A.,  ii,  955. 
Mixtures  of  constant  boiling  point  and 
maximum  vapour  pressure  (Gadas- 
Kix     and     Mak(jvetzki  ;    M.ako- 
vETZKi),  A.,  ii,  101. 
of  enantiomorplious  substances,   dis- 
tillation of  (Evaxs),  T.,  2233  ;  P., 
251. 
binary,  relation  between  density  and 
refractive    index   in    (Schwehs), 
A.,  ii.  913. 
and  concentrated  solutions  (Patter- 
son), A.,  ii,  107  ;  (Dolezalek), 
A.,  ii,  184. 
variation  of  density  of,  with  temper- 
ature (ScHWERs),  A.,  ii,  1039. 
crystallisation       tem|)eratures       of 

(Baud  and  Gay),  A.,  ii,  689. 
theoretical  cooling  curves  of  (Rem- 

GADE),  A.,  ii,  16,  17. 
vapour-pressure    curves  of   (Boss ; 
TsAKALOTOs),  A.,  ii,  266;  (van 
IoAAR),  A.,  ii,  583. 
of    liquefied    gases    (Steele    and 

Bagbtkb),  T.  ,  2607  ;  P. ,  253. 
solidi6cation  of,  of  saturated  niouo- 
l>asic     fatty    aci<ls     and     water 
(BALL(i),  A.,  i,  355. 
of     organic     substances,     Tratil-e'.s 
molecular  volume  method  applied 
to  (Atkins),  P.,  337. 
gaseous,  freezing  point.<t  of  (BAUUEand 
Pekbot),  a.,  ii,  825. 
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Mizzonite,  from  Cape  d'Arco  (Manasse), 

A.,  ii,  967. 
Molecular     complexity    of    amides    in 

various     solvents    (Melurum    and 

Turner),  T.,  1805  ;  P.,  213. 
complexity,    in   the   liquid   state,    of 

tervalent       nitrogen       compounds 

(Turner  and  Merry),   T.,  2069; 

P.,  220. 
complexity,   in   the  liquid    state,    of 

amines,      nitriles,       and      amides 

(Turner  and  Merry),  P.,  128. 
compounds  in  binary  organic  systems 

(Wroczynski  and  Guye),   A.,  ii, 

699. 
compounds    as    preliminary  products 

in  condensations   (Schmidlin    and 

Lang),  A.,  i,  836. 
constitution      and      odour,      relation 

between  (AusTERWEiL  and  Cochin), 

A.,  i,  572,  687. 
diameters     (Sutherland),     A.,     ii, 

116. 
orientation,    theory   of  (Cotton   and 

Mouton),  a.,  ii,  368. 
rearrangements  (Noyes),  A.,  ii,  27. 

of  carbon  compounds  (Derick),  A., 
i,  805. 
refraction.    See  under  Photochemistry, 
symmetry,  new  method  for  determin- 
ing (Cohen  and  Marshall),   T., 

328;  P.,  24. 
volumes.     See  Volumes,  molecular. 
Molecale,  shape  of  the  (Kleeman),  A., 

ii,  840. 
radius  of  the   sphei'e  of  action  of  a 

(Klkeman),  a.,  ii,  600. 
Molecules,  the  real  existence  of  (Perrin), 

A.,  ii,  493. 
proof  of  the  existence  of  (SvEDBERG 

and  Pihlblad),  A.,  ii,  946. 
and  atoms,  the  nature  of  the  force  of 

attraction  between  (Kleeman),  A., 

ii,  493. 
dissolved,  proof  of  the  movements  of 

(Svedberg),  a.,  ii,  1047. 
Molybdenum,      anodic      behaviour      of 

(Kukssnkr),  a.,  ii,  927. 
020-salts      of      (Mazzucchelli      and 

Zangrilli),  a.,  i,  708. 
Molybdenum  alloys,   with  iron,  estima- 
tion of  carbon  and  sulphur  in  (Muller 
and  Diethklm),  A.,  ii,  1110. 
Molybdenum   carbonyl  (Mono,    Hirtz, 

andCowAP),  T.,  809;  P.,  67. 
rfjchloiiile    (Rosenheim  and  Kohn), 

A.,  ii,  300. 
oxide,  heat  of  formation  of,  and  heat 

of   combination    of,    with    sodium 

oxide  (Mixtkr),  A.,  ii,  585. 
oxide,  blue,  solutions  of  (Dumanski), 

A.,  ii,  716. 


Molybdenum : — 

Molybdic  acid  and  tungstic  acid,  co 
loidal,  mutual  influence  of  (Wohle 
and  Engels),  A.,  ii,  871. 
Hydromolybdicyanic     acid     (Rose> 
HEiM,    Garfunkel,    and    Kohn' 
A.,  i,  102. 
Molybdenum  cyanides  (Rosenheim),  A, 
i,  232. 
double  cyanides  of,  with   manganest 
sodium,       silverammine,       nicke' 
ammine,  and   pyridinium   (Rosen 
HEIM,    Garfunkel,    and    Kohn 
A.,  i,  102. 
Molybdenum,  estimation  of,  by  means  c 
silver  (Perkins),  A.,  ii,  659. 
estimation  of,   in   calcium    molybdat 

(Trautmann),  a.,  ii,  1114. 
estimation  of  sulphur  in,  and  in  it 
iron  alloys  (Tkautmann),A.,  ii,  542 
Molybdic  acid.     See  under  Molybdenum 
Monazite,    estimation    of    thorium    i 
(Mingaye),  a.,  ii,  78  ;  (Meyer  an^ 
Speter),  a.,  ii,  459. 
volumetric    estimation    of    cerium   ii 
(Metzger     and     Heidelberoer) 
A.,  ii,  656. 
Monodora  grandifl.ora,  vegetable  oil  froii 

the  seeds  of  (Leimbach),  A.,  i,  186. 
jS-Monolaurin  (Grun),  A.,  i,  356. 
;8-Monopalmitin  (Grun),  A.,  i,  356. 
Monoperphosphoric     acid.     See     unde 

Phosphorus. 
Moor  water.     See  under  Water. 
Morphine,  production  of  a  volatile  arom 
atic    substance    from    solutions    o 
salts  of  (Reichard),  A.,  i,  187. 
behaviour  of,  in  the  frog  (Frenkel) 

A.,  ii,  1095. 
excretion   of,  under  the  influence  o 
intestinal    irritants   (MoCrudden) 
A.,  ii,  528. 
poisoning,  resistance  of  rats  to  (Olds) 

A.,  ii,'797. 
esters,  preparation  of  (Riedel),  A.,  i 

765. 
^^rchlorate    (Hofmann,    Roth,   Ho 

BOLD,  and  Metzler),  A.,  i,  819. 
detection  of,  in  organs  (Jorgensen) 

A.,  ii,  763. 
estimation  of  (Winterstein),  A.,  ii 
^63 ;      (Gottlieb  ;      van      dei 
Wielen),  a.,  ii,  558. 
in  opium  (Frerichs),  A.,  ii,  82. 
in  cases  of  ])oisoning  (Sanger  am 
Boughton),  a.,  ii,  763. 
Morphine  series  (  Psciiorr  and  Rollett) 
A.,   i,    419  ;  (PscnoRR),    A.,    i,   421 
423;  (Psciiorr   and   Hoppe),    A.,   i 
423;  (PscHORR  and  Zeidler),  A.,  i, 
425 ;   (PscHORR    and    Dickhauser) 
A.,  i,  425. 
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Morphological  studies  of  benzene  deriva- 

tives  (Armstrong).  T.,  1578 ;  P.,  139  ; 

(Colgate  and  Rodd),  T.,  1585 ;  P., 

139. 

Morphothebaine,         constitntion         of 

(PscHORR),  A.,  i,  423. 
Morphotropic    relations  between   corre- 
sponding   compounds  of   silicon  and 
carbon  (Jeru-salem),   T.,    2190 ;    P., 
249. 
Mosesite,  from  Terlingua,   Texas  (Can- 
field,  HiLLEBRAND,  and  Schaller), 
A.,  ii,  965. 
Mosla  japoniea,  oil  from  (Schimmel  k 

Co.),  A.,  i,  328. 
Kotoisomerides,   spectra  of  (Crtmble, 
Stewart,  and  Wright),  A.,  ii,  470. 
Moulds,  catalase  of  (Dox),  A.,  ii,  1099. 
metabolism  of  (Ravenna  and  Pighini  ; 
Dox),  A.,  ii,  994. 
Mowric  acid  (Moore,  Sowton,  Baker- 

YotTNG,  and  Webster),  A.,  ii,  228. 
Mowrin,    sapo-glucoside   from    Mowrah 
seeds     (Moore,     Sowton,      Baker- 
Young,  and  Webster),  A.,  ii,  228. 
Mucilages,  importance  of,  in  the  germ- 
ination    of    secils      (Ravenna     and 
Zamorani),  a.,  ii,  991. 
Mucoids,  iodo-  (Meyer),  A.,  i,  209. 
Mucouolactone,    7-hydroxy-   (Xef    and 

LrcAs),  A.,  i,  714. 
Multiple   proportions,   law    of,    experi- 
mental illustration  of  the   (Eastle), 
A.,  ii,  600. 
Mummies,  inorganic  constituents  of  two 

Egyptian  (Ha.\s),  A.,  ii,  57. 
Muscarine,  influence  of,  on  the  electro- 

i:^niiogram  (Straub),  A.,  ii,  434. 
Muscle,  heat  production  of  (Hill),  A., 
ii,  730. 
chemical  stimulation  of  (Rossi),  A., 

ii,  730. 
absorption  of  oxygen  by  (Thunperg), 

A.,  ii,  323. 
rate  of  action  of  drugs  on  (Veley  and 

Waller),  A.,  ii,  331. 
action     of    organic     acids,     nicotine 
curarine,  and  other  bases  on  (Veley 
and  Waller),  A.,  ii,  524. 
action  of  cinchona  alkaloids  on  (Veley 

and  Waller),  A.,  ii,  55. 
influence    of    the    pancreas    on    the 
glycolytic  power  of  (Simpson),  A.,  ii, 
225. 
in    tonus    and    rigor,     formation    of 
creatine  in  (Pekelhari.vo  and  van 
Hoooenhuyzk),  a.,  ii,  324  ;  (van 
Hoogenhuyze),  a.,  ii,  428. 
creatinine  in  (Shaffer  and  Reinoso), 

A.,  ii,  731. 
enzymes  of  (Ransom),  A.,  ii,  624. 
extractives  of  (Skworzoff),  A.,  ii,  879. 


Muscle,  excised,   survival  of  an,  under 
aseptic  condition  (Mines),  A.,ii,523. 
of  fish.     See  Fish. 

frog's,  water  rigor  in  (Meigs),  A. ,  ii, 
55. 
action  of   nicotine   and   curare   on 

(Langley),  a.,  ii,  797. 
toxic  action  of  butyric  and  hydroxy- 
butyric  acids  on  (Karczag),  A., 
ii,  434. 
isolated,  toxic  actions  of  compounds 
on  (Veley),  A.,  ii,  979. 
effect  of  theobromine   and  caffeine 
on  (Veley  and  Waller),  A.,  ii, 
986. 
smooth,  investigations  on  (Fienga  ; 
BrcLiA),  A.,  ii,  630. 
chemical  excitation  and  paralysis  of, 
in  invertebrates  (Hofmann),  A., 
ii,  523. 
striated,  effects  of  distilled  water  and 
solutions  on  the  weight  and  length 
of  (Meigs),  A.,  ii,  524. 
Muscovite     from     Biaachaud    (Puy-de- 
Donie)     (Barrier    and     Gonnard), 
A.,  ii,  418. 
Muscular  rigor  and  protein  coagulation, 
the  relation   between  (Rossi),  A.,  ii, 
730. 
Muscular  work,  after  effect  of,  on  meta- 
bolism (Jaquet),  a.,  ii,  519. 
effect  of  oxygen  inhalation  on  (Hill 
and    Mackenzie),     A.,     ii,     316; 
(Hill  and  Flack),  A.,  ii,  724. 
Mushroom,    an     indole-yielding     plant 

(Lowy),  a,,  ii,  441. 
Mushrooms,  a  test  for  (Lowy),  A.,  ii, 

16S. 
Mussels,     fresh-water,     manganese     in 

(Bradley),  A.,  ii,  731. 
Myrica    Gale,    oil    from    (Roure-Bkrt- 
rand-Fils,  Dupont,  and  Labaunb), 
A.,  i,  756. 
Mjrticolorin,   osyritrin,  violaquercitrin 
and  rutin,  identity  of  (Perkin),  T., 
1776;    P.,  213. 
Myrtle  oil  (Schimmel  k Co.),  A.,  i,  328. 


Haphtha,  determination  of  the  source  of 
Chercheffsky),  a.,  ii,  660. 
from  Santa  Clara,  Cuba  (Richardson 

and  Mackenzie),  A.,  ii,  509. 
decomposition   of,    in    presence  of  a 
catalyst  (v.  Ostromisslrksky  and 
Burschanadze),  a.,  i,  309. 
Haphthabisthiozanthone    (Davis    and 

Smiles).  T.,  1298  ;  P.,  174. 
m«MlTaphthadianthrone(ScHOLL,  Mans- 
fkld,  and  Potschiwauscheo),  A.,  i, 
405. 
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woNaphthafluoren  (Thiele  and  Wans- 

cheidt),  a.,  i,  832. 
isoNaphthafluorenol,  and  its  derivatives 

(THiELK.and  Wanscheidt),  A.,  i,  831. 
isoNaphthafluorenone,  oxiine  of  (Thiele 

and  Wanscheidt),  A.,  i,  831. 
Naphthalene,    absorption    spectrum    of 
(Homer and  Puitvis),  T.,  280  ;  P.,  5. 

vapour  pressure  of  (Barker),  A.,  ii, 
185. 

ethyl  ether,  and  anthraquinone,  critical 
phenomena  of  the  system  (Prins), 
A.,  ii,  1050. 

the  Friedel-Crafts'  reaction  applied  to 
(Homer),  T.,  1141  ;  P.,  11. 
Naphthalene,  1 :4-c?icyaiio-2: 3  -oJihydroxy- 
(Hinsberg),  a.,  i,  486. 

l:8-c?i-iodo-(ScHOLL,SEER,and  Weit- 
zenb5ck),  a.,  i,  616. 
S-a-Naphthaleneazo-S-hydroxyquinol- 

ine,  and  its  hydrochloride  and  sodium 

salt  (Fox),  T.,  1345. 
4-)3-Naphthalenea2o-l-phenyl-3-furyI- 

6-pyrazolone,   and   its  salts  (Torrey 

and  Zanetti),  A.,  i,  893. 
Naphthalene-2:7-hisdiazonium  salts 

(Morgan   and    Micklethv^^ait),   T., 

2558;  P.,  293. 
Naphthalene-4-diazoiiium,       benzoyl-1- 

amino-,      azide      of    (Morgan     and 

CoiTZENs),  T.,  1697. 
)3-Naphthalenesulphonomethylamide, 

nitroso-  (Farbenfabriken  vorm.  F. 

Bayer  &Co.),  A.,  i,  726. 
Naphthalenesulphonylglycinamide(BER- 

gell  and  v.  Wulfing),  A.,  i,  304. 
i8-Naphthalenesulphonylglycyl-Z- tyro- 
sine (Abderhalden  and  Funk),  A.,  i, 

320. 
iV^-;8-Naphthalenesulphonyltyrosine, 

sodium  .salt  and  ethyl  ester  (Abder- 
halden and  Funk),  A.,  i,  320. 
0-3-Naphthalene8ulphonyltyro8ine 

hyilrochloride  and  ester  hydrochloride 

(Abderhalden    and  Funk),    A.,    i, 

320. 
Naphthaphenanthrenecarboxylamide, 

cyano-  (Hinsberg),  A.,  i,    486. 
Naphthaphenazine,     7-amino-     and    9- 

hydroxy-,  and  their  derivatives  (Ull- 

mann  and  Heisler),  A.,  i,  74. 
Naphthaphenazine-5-carboxylic      acid, 

and   its  sodium   salt  (Ullmann  and 

Heisler),  A.,  i,  74. 
Naphthaphenazine-8-8uIphonic        acid, 

and   its   barium   salt  (Ullmann   and 

Hel>-ler).  a.,  i,  74. 
a-Naphthaqainone,     aminoanilides    and 

dianilides  of  (Miller  and  Smirnoff), 

A.,  i,  121. 
j9-Naphthaqainone,  oxidation  of  (Robin- 

80n),  a.,  i,  270. 


Naphtharesorcinol  reaction  (Neuberg), 

A.,  ii,  447. 
Naphthathioxanthone,     and    jS-amino-, 

and    its    platiiiichloride   (Davis  and 

Smiles),  T.,  1298  ;  P.,  174. 
Naphthazarin   ;?crchlorate    (Hofmann, 

Metzler,  and  Lecher),  A.,  i,  187. 
Naphthenes,  formation     of    (Engler  ; 

Engler,  and  Routala),  A.,  i,  2,  160. 
Naphthenic  acid,   as  a  test  for  copper 

and  cobalt  (Charitschkoff),  A.,  ii, 

549. 
Naphthenic   acids,    structure    of  (Cha- 
ritschkoff), A.,  i,  110. 
;8-Naphthindoxyl  (Farbwerke    vorm. 

Meister,  Lucius,  &  Bruning),  A., 

i,  337. 
a-Naphthoic  acid,  8-io-toluenesulphonyl- 

amino-  (Ullmann  and  Cassirer),  A., 

i,  201. 
)8-Naphthoic  acid,  menthyl  ester  (Rupe 

and  MuiNTEr),  A.,  i,  398. 
a-Naphthol,  8-tolylsulphonylamino- 

(Fichter  and  Kuhnel),  A.,  i,  108. 
;3-Naphthol,    cerium    salt     (Chemische 

Fabrik    auf     Aktien     vorm.     E. 

Schering),  a.,  i,  164. 
o-  and    j8-Naphthol8,    condensation    of, 

with  ethyl  acetoacctate  (Bacovescu), 

A.,  i,  405. 
/3-Naphtholaldehyde,  hydrobromide 

(Gomberg  and  Cone),  A.,  i,  872. 
^-/8-Naphtholazobenzoic    acid,    isobutyl 

ester    (Farbenfabriken    vorm.     F. 

Bayer  &  Co.),  A.,  i,  381. 
2-Naphthol-3-carboxylic  acid,  condensa- 
tion of,  with  benzaldehyde  (Friedl), 

A.,i,  741. 
a-Naphtholphthalein,  a    new    indicator 

(Sorensen   and   Palitzsch),    A.,   ii, 

446. 
a-Naphthoxyacetic  acid,  8-acetylamino-, 

and    its    ciipric    salt   (Fighter    and 

Kuhnel),  A.,  i,  107. 
;8-Naphthoyl-o-benzoic    acid,    4'-chloro- 

I'-hydro.xy-,   and    o-4-nitroso-l-hydr- 

oxy-,    and  sodium  Salt   of  the   latter 

(Anilinfarben    &    Extract-Fabri- 

ken  vorm.  J.  R.  Geigy),  A.,  i,  745, 

746. 
/8-NaphthoyldiethyIacetic  acid 

(Frkuni)  and  Fleischer),  A.,  i,  491. 
a-Naphthylamine,  4-iodo-  (Morgan  and 

GODDEN),    T.,  1717. 

8-iodo-,  and  its  hytirochloride  (Scholl, 

Seer,  and  WEiTZENBOCK),A.,i,  616. 

Naphthylamines,  cryoscopy  of(BuGUET), 

A. ,  ii,  826. 
l-Naphthylamine-4:7-disalphonic    acid, 

]>iei)aration   of    (Farbwerke    vhrm. 

Meister,  Lucius,  &  Bruning),  A.,  i, 

240. 
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l-Kaphthylaiiiine-2:4:7-triBnlphonic 

acid,    pie|)aration     of    (Farbwerke 

voKM.  Meister,  Lucius,  &  Brumxg), 

A.,  i,  240. 
a-  aud    yS-Naphthyl   ^er^.-amyl  ketones 

and  their oxiriies  (Volmar),  A.,  i,  393. 
iraphthyl-4  azoimide,    benzoyl-1-amino- 

(MonGAN  and  Couzens),  T.,  1697. 
a-Naphthylazo-a-naphthylhydraziiie- 

sulphonic  acid  (Tro(;er  and  Wester- 

KAMP),  A.,  i,  209. 
l-jS-Naphthylbenzsulphontriazine  (Ull- 

MAXX  and  Gros.s),  A.,  i,  887. 
a-  and  ;8-Naphthyl  icr^. -butyl  ketones, 

and  their  derivatives  (Volmar),  A.,  i, 

393. 
a-Naphthylcarbamic     acid,     esters      of 

(Nkuberg  and   Hirschberg),  A.,  i, 

694. 
a-Naphthylcarbamidoacetaldehyde 

(Xeuberg  and   Hirschberg),  A.,  i, 

694. 
a-Naphthylcarbamo-^/glucosamine 

(Neuberg  and  Hirschberg),    A.,   i, 

694. 
a-Naphthylcinchotozol,  salts  and  deriva- 
tives of  (CoMAXDUCci),  A.,  i,  583. 
a-Haphthyldimethylcarbinol     (Schura- 

kovsky),  a.,  i,  169. 
a-Napbthyldiozindole    (Kohn),    A.,    i, 

697. 
yS-Naphthylditbiocarbamic  acid,  methyl 

ester  (Ro.schde.stven.sky),  A.,  i,  107. 
Naphthylene-2:7-bisazoiniide.     See  2:7- 

Bistriazonaphthalene. 
1:2-Naphtbylenediamine,  4-bromo- 

(Mou(;a.n  and  'Jodden),  T.,  1710. 
Naphthylene-l-diazo-2-iniine,    4-bromo- 

(MouGAN  and  Godlen),  T.,  1712. 
1:2-Naplitliylenediazoimine8,twoisomer- 

ides   and    their  benzenesulphonyl   de- 
rivatives (MoROAX  and  Godden),  T., 

1702  :  P.,  165. 
4-/3-Naphthylimino-3  )3-naplitliylquinaz- 

oline-2-carbozylic    acid,    ethyl    ester 

(Ho(;ERTanii  Gortner),  A.,  i,  284. 
Faphthyl-malachite-green  (Zijuffa),  A. , 

i,  862. 
a-Kaphthyl    methyl    ether,     5-nitro-8- 

amiiio-,    5-nitro-,  and    8-acetylamiuo- 

(Fhiitkr  and  Kihnel),  A.,  i,  108. 
a-Naphthyl  methyl    ketone  seuiicarha- 

zone  (SciioLTZ  and  Mever),  A.,  i,  662. 
/3-Kaphthyl  methyl  ketone,  1 -hydroxy-, 

and     its     bromo-derivative,      phenyl 

hydrazones        of        (Torrey        and 

Brewster),  A.,  i,  48. 
8-a-NaphthyI-2-methyl-4-qainaiolone, 

7-a(  ctylaniino-  (Bo(;Em,   Amend,  and 

f'HAMBER.s),  A.,  i,  895. 
n-Raphthylpropenylcarbinol    (Schura- 

KOVsky),  a,,  i,  169. 


Naphthylpyridininnm,  dznitro-,  prepara- 
tion   of    derivatives    of  (Farbenfa- 

BRIKEN    VORM.   F.  BaYER   &    Co.),  A., 

i,  696. 
1  -  Naphthylsolphamin  -4 :7-disalphonic 
acid,    sodium    and    ammonium    salts 
(Farbwerke  vorm.  Melster,  Lucius, 
&  Bruxing),  a.,  i,  240. 
l-Naphthylsulphaniin-2:4;7-trisulphonic 
acid,    salts    of   (Farbwerke   vorm. 
Mklster,  Lucius,  &  Bruning),  A.,  i, 
240. 
j3-Naphthylthiocarbamic    acid,    methyl 
and  propyl  estei's  (Roschde-stvexsky), 
A.,  i,  107. 
a-Naphthyl-p-tolylethylene      (Schura- 

kovskyO,  a.,  i,  169. 
Narceine,  nitro-  (Hope  and  Robin.sox), 

P.,  230. 
Narcissine,      and      its      hydrochloride 

(Ewixs),  T.,  2406;  P.,  296. 
Narcissus  pseudonarcissus,  alkaloid  from 
the  bulb  of  (Ewixs),  T.,  2406  ;  P.,  296. 
Narcosis,  mixed  and  combined  (Made- 

luxg),  a.,  ii,  529. 
Narcotics  and  local  anaesthetics  (Gbos), 

A.,  li,  529,  793. 
Narcotine,  estimation  of,  in  opium  (vax 

DEK  WiELEX),  A.,  ii,   568. 
Neodymiom,  changes  in  the  absorption 
spectrum  of,  due  to  the  addition  of 
free  acids  (Stroxg),  A.,  ii,  812. 
nitrate,  anomalous  dispersion  of  light 
in  an  aqueous  solution  of  (Isakoff), 
A.,  ii,  1013. 
Neon,      refraction    and     dispersion     of 
(Cuthbert.sox  and  Cuthbert.son), 
A.,ii,  85,  561. 
density     aud     molecular     weight    of 

(Watson),  T.,  810;  P.,  70. 
dielectric  cohesion  of  (Bouty),  A.,  ii, 

178,  571. 
compressibility  of  (Burt),  A.,  ii,  823. 
solubility  of,  in  water  (v.  Antkopoff), 
A.,  ii,  409. 
Nerol,  in  bergamot  oil  (Elze),   A.,   i, 

495. 
Nerve  fibres,  gaseous  excliange  of,  after 

section  (Scaffidi),  A.,  ii,  522. 
Nerves,    physical,    chemical    and    elec- 
trical  properties  of    (Alcock   and 
Lyxch),  a.,  ii,  323. 
non-mcdullated,   chemical    excitation 
and   paralynis  of,    in    invertebrates 
(Hof.mann),  a.,  ii,  523. 
action  of  certain  salts  on  frogs'  motor 

(Lilje.straxd),  a.,  ii,  54. 
frogs',  toxic  action  of  butyric  and  hydr- 
oxybutyric  acids  on  (Karczao),  A., 
ii,  434. 
Neorine  ;«rchlorat«  (Hofhann,  Roth, 
H6B0U),  and  Metzlbb),  A.,  i,  819. 
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Neutralisation,  discoverer  of  the  law  of 

(Speter),  a.,  ii,  947. 
Neutral  salt  action  (v.  Szyszkowski), 

A.,  ii,  703. 
Nickel,  the  system  iron  and  {RtJER  and 
ScHiJz),  A.,  ii,  959. 
the  system,  iron,  copper,  and  (Vogel), 

A.,  ii,  616. 
the     system,      sulphur     and     (BoR- 

nemann),  a.,  ii,  1072. 
absorption   of  carbon  by,  in  the  elec- 
trolysis of  aqueous  solutions  (Lam- 
BRis),  A.,  ii,  131. 
Nickel  alloys  with  copper  (Vigouroux), 
a.,  ii,  132. 
with  silver  (Vigouroux),  A.,  ii,  717. 
Nickel  ore,  analysis  of  (Baudisch),  A., 

ii,  77. 
Nickel  salts,  magnetic  susceptibilities  of 
(FiNKE),  A.,ii,  179. 
action   of  nitrites  and  hyposulphites 
on  (Ball),  P.,  329. 
Nickel    carbonyl,   interaction    of,   with 
carbon    disulphide     (Dewar    and 
Jones),  T.,  1226  ;  P.,  137. 
oxide,    heat    of    formation    of,     and 
heat  of  combination  of,  with  sodium 
oxide  (Mixter),  A.,  ii,  828. 
phosphides,   two  new   (Jolibois),  A., 

ii,  132. 
wire,    behaviour   of,    to    hydrogen  at 
high  temperatures  (v.  Pirani  and 
Meyer),  A.,  ii,  719. 
Nickelammine      molybdenum     cyanide 
(Rosexheim,Garfunkel,  andKoHN), 
A.,  i,  102. 
Nickel,  reactions  of  (Alvarez),   A.,  ii, 
454. 
detection  of  (Bianchi  and  di  Nola), 

A.,  ii,  1003. 
detection  of,  in  the  presence  of  much 

cobalt  (Ball),  P.,  329. 
direct      titration      of      (Rupp      and 

Pfenning),  A.,  ii,  458. 
gravimetric   estimation   of,    in  nickel 

steel  (Rhead),  A.,  ii,  352. 
estimation  of,  in  nickel  steel  (Gross- 

MANN  and  ScHiJCK),  A.,  ii,  658. 
volumetric  estimation  of  (Jamieson), 

A.,  ii,  658. 
and  cobalt,   .separation  of  (Werner), 
A.,  ii,  352. 
electrolytic  separation  of(ALVAREZ), 
A.,  ii,  657  ;  (Bruylants),  A.,  ii, 
1114. 
Nickel  steel,  estimation    of    nickel   in 
(Grossman  and  ShiJck),  A.,ii,  658. 
gravimetric  estimation    of   nickel  in 
(Rhead),  A.,  ii,  352. 
Nicotine,     absorption     spectra    of,    as 
vapour,     liquid,     and     in     solution 
(Purvis),  T.,  1035  ;  P.,  113. 


Nicotine,  mode  of  action  of  (Hill),  A., 
ii,  59. 
action  of,  on  frog's  muscle  (Langley), 

A.,  ii,  797. 
action  of,  on  muscle,  and  antagonism 
of,  by  curarine  (Veley  and  Wal- 
ler), A.,  ii,  524. 
production    of,     in    tobacco    culture 
(Schloesing),  a.,  ii,  743. 
Nitrates.     See  under  Nitrogen. 
Nitration,     studies    in    (Tingle    and 

Burke),  A.,  i,  21. 
Nitres,  esliimation  of  chlorates  in  (Fages 

Vikgili),  a.,  ii,  348. 
Nitric  acid.     See  under  Nitrogen. 
Nitric    compounds,    estimation    of,'  in 

sulphuric  acid  (Leo),  A.,  ii,  71. 
Nitrides.     See  also  Metallic  nitrides. 
Nitriles,  molecular  complexity  of,  in  the 
liquid  state  (Turner  and  Merry), 
P.,  128. 
preparation  of  (Reid),  A.,  i,  169. 
alkylation    of    (Bodroux    and    Ta 

boury),  a.,  i,  557. 
aliphatic,  preparation  of  (Arbusoff), 

A.,i,  721. 
aromatic,  synthesis  of  (BoDBOUX  and 

Taboury),  A.,  i,  482. 
open  chain,  formation  of  imino-deriva- 
tives    of  cyclopentene   from   (Mit- 
chell and  Thorpe),  T.,  997  ;  P., 
114. 
Nitrilotrimethylsulphoxylic   acid,    sod 
ium,  zinc,  aud  calcium  salts   (Chem 
iscHE    Fabrik    von    Heyden),    a., 
i,  229. 
Nitrilotrimethylsulphurous   acid,    sod- 
ium  salt  (Chemische    Fabrik    vo> 
Heyden),  A.,  i,  229. 
Nitrites.     See  under  Nitrogen. 
Nitroamines,  aromatic,  and  allied    sub- 
stances,   transformation    of,    and 
its    relation    to    substitution    in 
benzene     derivatives      (British 
Association    Reports),    A.,    i, 
551. 
action    of   concentrated     sulphuric 
acid  on  (Reverdin),  A.,  i,  255. 
Nitrocompounds,  reduction  of  (Heller 
and  Frantz),  A.,  i,  848. 
by      hydrogen     sulphide      (Gold- 
scHMiDTandLARSEN),  A.,  ii,  282. 
by    .spongy    copper    (Mailhe   and 

Murat),    a.,  i,  830. 
with    zinc    dust    and     acetic  acid 
(Heller),  A.,  i,  596. 
aliphatic     (Steinkopf,     Bohrmann, 
Kirchhoff,   JtJRGENS,  and  Bknb- 
dek),  a.,  i,  305. 
aromatic,  as  precipitants  for  alkaloids 
(RosENTHALER   and  Gorner),  A., 
ii,  557. 
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,  ii,  368  ; 
(v.    DEB 


Nitro-compounds : — 

aromatic,  relation  between  the  absorp- 
tion spectra  and  chemical  con- 
stitution of  (Baly,  Tuck,  and 
Marsdex),  T.,  571  ;  P.,  51. 
Nitrogen,  atomic  weight  of  (Guye  and 
DRorcixixE),  A.,  ii,  1056. 

preparation  of  pure  (Fischer  and 
Hahnel)  a.,  ii,  608. 

refraction  and  dispersion  of  (CoTH- 
BERTSON  and  Cuthbertson),  a.,  i, 
85. 

band  spectrum  of  (Croze),  A. 
(Angereb),  a.,  ii,  561  ; 
Helm),  A.,  ii,  811. 

canal-rays  of,  positive  and  negative 
ioDs  in  (WiEX),  A.,  ii,  475. 

inversion  points  of  (Porter),  A.,  ii, 
592. 

atmospheric,  method  of  collecting, 
(Rebesstorff),  A.,  ii,  604. 

and  carbon  rfioxide,  Andrews'  com- 
pressibility curves  for  njixtures  of 
(Knott),  A.,  ii,  187. 

and  hydrogen,  compres.sion  of  a  mix- 
ture of  (Briner  and  Wroczynski), 
A.,  ii,  707. 

and  oxygen,  analogies  between  deriva- 
tives of  (Axgeli),  a.,  ii,  844,  948. 

coefficients  of  absorption  of,  in  distilled 
and  sea  water  (Fox),  A.,  ii,  29. 

vapour,  saturated  and  supersaturated, 
data  for  (Plank),  A.,  ii,  706. 

new  compounds  of,  with  metals, 
and  their  stability  in  the  light  of 
the  periodic  system  (Fischer  and 
Schroter),  A.,  ii,  605. 

deposition  of,  in  animals  (Fkiske),  A., 
ii,  64. 

the  elimination  of,  following  the 
administration  of  amino  -  acids, 
glycylglycine,  and  its  anhydride 
(Levene  and  Meyer),  A.,  ii,  53. 

excretion  of  the  kidney  (Barbingrr 
and  Barrixgeii),  A.,  ii,  1091. 

distribution  of,  in  the  intestinal  ex- 
creta (LABBfi),  A.,  ii,  1090. 

})artition  of,  in  human  milk  (Frehn), 
A.,  ii,  429. 

assimilation  of,  by  bacteria  (Bottom- 
ley  ;  Hoffmann  and  Hammer), 
A.,  ii,  988. 

assimilation  of,  with  cellulose  or  agar- 
agar  as  source  of  energy  (Pkinos- 
heim  ;  Fring8Heim  and  Prings- 
heim),  a.,  ii,  230 ;  (Koch),  A.,  ii, 
536. 

free  atmospheric,  assimilation  of,  by 
plants  (Mameli  and  Pollacci),  A., 
ii,  645. 

ammonia  and  nitrates  as  sources  of, 
for  mould  fungi  (Rittib),  A. ,  ii,  230. 


Nitrogen,  amide  and  other  forms  of,  the 

relationship  between,  in  ripe  seeds 

(Parrozzaxi),  a.,  ii,  438. 
in  soil.     See  under  Soil. 
Nitrogen  oxides,  production  of,  by  bac- 
teria (Tacke),  a.,  ii,  231. 

in  atmospheric  air  at  various  alti- 
tudes (HAYHURSTand  Prisg),  T., 
868  :  P.,  92. 

peroxidation  of,  by  ultra-violet  light 
(Berthelot  and  Gaudechox, 
A.,  ii,  606. 

behaviour  of,  towards  water  and 
alkalis  (Foersteu  and  Blich), 
A.,  ii,  1059. 

attempt  to  transform ,  into  the  corre- 
sponding calcium  salts  (Tassilly 
and  Lekoide),  A.,  i,  535. 
Nitrogen  ?;i<wjoxide  {nitrous  oxide)  (Sta- 
vexhagex  and  Schuchard),  A., 
ii,  774. 

compression  of  (Brixeu  and  Wro- 
czYxsKi),  A.,  ii,  707. 

solubility  of  (Fixplay  and  Creigh- 
tox),  T.,  536;  P.,  44. 
Nitrogen  f?wxide  (nitric  oxide),  formation 
of,  from  air,  in  the  electric  arc 
(Holwech),  a.,  ii,  578  ;  (Habeb, 
Koexig,  and  Platou),  A.,  ii, 
1057  ;  (Haber  and  Platou  ;  Hol- 
wech and  Koexig),  A.,  ii,  1058  ; 
(Haber  and  Holwech),  A.,  ii, 
1059. 

formation  of,  during  the  combustion 
of  hydrogen  (Wolokitix),  A.,  ii, 
1059. 

behaviour  of,  at  low  temperatures 
(Adwextowski),  a.,  ii,  199. 

decomposition  of  (Brixer  andWuoc- 
zyxski),  a.,  ii,  120. 
compounds  of,  with  cupric  salts 
(Manchot),  a.,  ii.  956. 

ferrous  compounds  of  (Manchot  and 
Huttner),  a.,  ii,  414. 

compounds  of,  with  iron  and  blood- 
pigment  (Manchot),  A.,  ii,  416. 
peroxide  or  /<;/roxide,  analysis  of  (Gu  yk 

and  Drouginine),  A.,  ii,  1056. 
a  new  sulphide  of  (Burt),  T.,  1171  ; 

P.,  127. 
Nitric   acid  and  nitrates,  new  colour 

test  for  (Schmidt  and  LuMPr),  A.,  ii, 

450. 
Nitrates,  action  of  crushed  quartz  on 
solutions  of  (Patten),  A.,ii,  950. 

anhydrous,  prejwration  of,  by  double 
decomposition  (Guntz  and  Mar- 
tin), A.,  ii,  497. 

absorption  spectra  of  (Schaefer), 
A.,  ii,  562. 

decomposition  of,  by  bacteria  (Sew- 
ebin),  a.,  ii,  148. 
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Nitrogen  : — 

Nitrates,   inanurial  action   of  (Kell- 
ner),  a.,  ii,  340. 
detection  of,  in  presence  of  bromides, 
iodides      and     ammonium     com- 
T>ounds    (Goldschmidt),    A.,    ii, 
344. 
detection    of,    in    the    presence    of 
chlorates  and  bromates  (Tamayo), 
A.,  ii,  450. 
estimation  of  (Pozzi-Escot),  A.,  ii, 
71,  155 ;  (Farcy),  A.,  ii,  71,  72  ; 
(Lombard),  A.,  ii,  72  ;  (Clarens  ; 
Cahen),  a.,  ii,  752. 
estimation  of,  phenolsul phonic  acid 
method    for    the    (Chamot    and 
Pratt),  A.,  ii,    545  ;    (Pouget), 
A.,  ii,  652. 
and  other  nitrogen  compounds,  an- 
alysis of  (Bronnert),  A.,  ii,  1116. 
use   of    nitron   in   the    analysis    of 
(Vasilieff),  a.,  ii,  1109. 
Nitrous  acid,  molecular  weight  of,  in 
aqueous   solution   (Sai'Oshnikoff), 
A.,  ii,  200. 
Nitrites,  ionisation  of  the,  measured 
by  the   cryoscopic   method  (Ray 
and  Mukherjee),  P.,  173. 
organic,  preparation  of  (Ferrario), 

A.,  ii,  707. 
manurial  action  of  (Kellner),  A., 

ii,  340. 
estimation    of,    by    the     "sulpho- 
T'henol"  reagent  (Pouget),  A.,  ii, 
652. 
Nitrogen,  detection  of,  in  organic  sub- 
stances (Ellis),  A.,  ii,  997. 
estimation  of  very  small  amounts  of 
(Zeller),  a.,  ii,  70  ;    (Mitscher- 
lich),  a.,  ii,  448;   (Davenport), 
A.,  ii,  998. 
estimation    of,    in    amino-compounds 

(van  Slyke),  a.,  ii,  751. 
estimation     of,     as    ammonia    (GRfe- 

goire),  a.,  ii,  651. 
estimation  of,  by  Kjeldahl's  method 
(Heubner  and  Wiegner),  A., 
ii,  240 ;  (Harrlson  and  Self), 
A.,  ii,  761  ;  (BROVifN),  A.,  ii, 
804. 
estimation  of,   in  calcium    cyanamide 

(SruTZER  and  Soll),  A.,  ii,  1009. 
estimation  of,  in  explosives  (POPPEN- 

berg  and  Stephen),  A.,  ii,  451. 
estimation  of,  in  foods  (Engels),  A., 

ii,  448. 
estimation  of,  by  means  of  formalde- 
hyde titration  (de  Jager),  A.,  ii, 
751. 
estimation  of  ammoniacal,  in  meat 
(Pennington  and  Greenlee),  A., 
ii,  449. 


Nitrogen,    estimation     of,    in    nitrates 
(Pozzi-Escot),       A.,       ii,       155 ; 
(Salle),    A.,    ii,  451  ;    (Frabot), 
A.,  ii,  652. 
estimation    of,   in  smokeless  powders 
(Berl  and  Jurrissen),  A.,'ii,  240. 
estimation    of   ammoniacal,    in   urine 
(Huguet),  A.,ii,155;  (Benedict  and 
Saiki),    a.,    ii,    166  ;    (Rona    and 
Ottenburg),  a.,  ii,  449. 
influence  of  chlorides  on  the  estimation 
of,     as     nitrates    (Stewart     and 
Greaves),  A.,  ii,  652. 
Nitrogen  compounds,   tervalent,    mole- 
cular complexity  of,  in   the  liquid 
state   (Turner    and    Merry),   T., 
2069  ;  P.,  220. 
stereoisomeric   tervalent,    a    supposed 
case  of  (Jones    and   White),   T., 
632  ;  P.,  57. 
Nitrogen  linking  with  carbon  (Biltz), 

A.,  i,  524. 
Nitrogenous    metabolism.      See     under 

Ikletabolism. 

Nitro-group,     displaceability     of      the 

(Ponzio),  a.,   i,  339. 

replacement  of  halogen  by  the  (Rai- 

FORD  and  Heyl),  A.,  i,  373,  730. 

the  side  valency  of  the  (Hofmann  and 

Kirmreuther),  A.,  i,  548. 
reduction  of.      See  under  Nitro-com- 
l>ounds. 
Nitrohydroxy-derivatives,         aromatic, 
preparation    of    (Wolffenstein   and 
Boeters),  a.,  i,  27. 
Nitrometer  for  estimating  urea,  modifi- 
cation of  the  (Mossler),  A.,  ii,  663. 
Nitron.        See      l-A-Di-phenyl-S-.S-oido- 

ani]o-4:5-dihydro-l:2:4-triazole. 
Nitron  process,  estimation  of  potassium 
nitrate  in    meat  by   the    (Paal   and 
Ganghofer),  a.,  ii,  453. 
Nitrosates,  action  of  hydroxylamine  on 

(Cusmano),  a.,  i,  685,  863. 
Nitrosoamides,  reaction  of,  with  phenyl- 
hydrazine  (Willstatter  and  Stoll), 
A.,  i,  134. 
Nitrosoamines,  stable  primary  (Heller 

and  Sourlis),  A.,  i,  749. 
Nitrosobacteria,  biology  and  chemistry 

of  ((;age\  A.,  ii,  531. 
Nitrosochlorides,    action    of   hydroxyl- 
a'liiiie  on  (CusMANo),  A.,  i,  685,  863. 
C-Nitroso-compounds,  historical  notes  on 

(BAMBER(iER),  A.,  i,   706. 

Nitrosyl  chloride,  formation  of  (Briner 
and  Wroczynski),  A.,  ii,  120. 
reduction  of  (JoNES  and  Mathews), 
A.,  ii,  1060. 
Nitrous  acid.     See  under  Nitrogen. 
Nomenclature  of  inorganic   compounds 
(Hoffmann),  A.,  ii,  196. 
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Nonadecyl   alcohol,  from   Japan  tallow 

(Matthes  and  Heixtz),  A.,  i,  150. 
NonamethozTtriphenylmethane        (Fa- 

BiXTL  and  SzfiKi),  A.,  i,  837... 
Non-electrolytes,  diffusion  of  (Oholm), 
A.,  ii,  273. 
osmotic  pressure  of  concentrated  solu- 
tions of  (Sacki-r),  a.,  ii,  273. 
depression  of  electrical  conductivity  by 
(  Armstroxg  and  Crothers),  P.  ,299. 
influence  of,  on  enzymic  activity  (Akm- 

.STROXG  and  Armstroxg),  P.,  334. 
mixtures  of,   with  water,  free  enerjiy 
of  chemical  action  in  (Pissarjew.sky 
and  Zembisky),  A.,  ii,  595. 
solubility    of    potassium   sulphate   in 
concentrated   aqueous    solutions   of 
(Fox  and  Gauge),  T.,  377  ;  P.,  27. 
A<»-Nonenoic  acid    (  Halite  r  and   Bro- 
chet),  A.,  i,  216. 
and  its  esters  and  derivatives  (Hard- 
IXG and  Weizmaxx), T.,299  ;  P. ,  24. 
/!-Nonoic  acid,  condensation  products  of, 
with   glycine,    alanine   and  leucine 
(HopwooD  and  Weizmaxx),  P.,  69. 
aj8-d2T)romo-   (Hardixg     and    Weiz- 
maxx), T.,  302. 
/3-hydroxy-,  and  its  silver  salt  (Hallkr 
and  Brochet),  A.,  i,  216. 
and  its  ethvl  ester  (Hardixg  and 
Weizmaxx),  T.,  302. 
-Nonoyl  chloride,  a-bromo-  (Hopwood 
and  Weizmaxx),  P.,  69. 
n-Nonoylglycine,  o-amino-,  and  a-bromo- 

I  Hoi'woot)  and  Weizmaxx),  P.,  69. 
A'-Nonylenicacid.  See  A<»-  Nonenoicaoid. 
Nopic  acid,  a  reaction  of  (Ferxaxdez), 

A.,  ii,  1119. 
Noreksantalal  and  its  acetate  and  semi- 
carbazone  (Semmler  and  Zaar),  A., 
i,  573. 
Nor^riq/r/oeksantalal,      derivatives     of 

(SciiiMMELi  Co.),  A.,  i,  758. 
Noreksantalic  acid,  and  its  methyl  ester 

(Semmi.ek),  a.,  i,  496. 
Noreksantalol  (SEMMLERand  Zaar),  A., 

i,  .')73.  * 

Nourishment,    assimilation    of    natural 

and  artificial  (Orgler),  A.,  ii,  1084. 
Naeleic  acid,  presence  of  iron  in  (Sackr- 
laxd),  a.,  i,  345. 
from  yeast,  composition   of  (Kowal- 

evsky),  a.,  i,  906. 
uric  acid   combination«  with  (ScHir- 

texhklm),  a.,  i,  344. 
fate  of,  in  the  orfpinism  (Fraxk  and 

ScHnxKXHELM),  A.,  ii,  52. 
influence  of,   on   the  nitrogen   meta- 
bolism   of   rabbits    (SCHITTKNHKLM 
and  Seisser),  A.,  ii,  423. 
behaviour  of,    in  the  cleavage  of  the 


Hnclein  bases,  behaviour  of,  in  the  dark 
in  plants  ^Kiesel),  A.,  ii,  800. 

Nncleo -protein  of  milk  glands,  scission 
products  of  (Maxdel),  A.,  i,  147. 
of  spleen  (Sato),  A. ,  ii,  56. 
in  tlie  yolk  platelets  of  the  frog'.s  egg 
(McClexdox),  a.,  ii,  54. 

Napharine,  extraction  of  (GoRis  and 
Cket£),  a.,  i,  419. 

Nutritive  solutions,  influence  of  the 
mineral  constituents  of,  on  Azotobacter 
(Krzemiexiewska),  a.,  ii,  987. 


Obituary  notices : — 

Charles  Graham,  T.,  677. 
Theophilus  Home  Redwood,  T.,  680. 
Sir  Thomas  Wardle,  T.,  681. 
Alexander  Forbes  Watson,  T.,  684. 
Octa-acetyl.     See  under  the  parent  Sub- 
stance. 
Octane,  ofl-f/i-iodo-(v.  Braux  and  Trum- 

pler),  a.,  i,  26. 
<T/<-/oOctane,  bromo-  (Willstatter  and 

Waser),  a.,  i,  366. 
Octanes,  heat  of  combustion  of  (Kichards 

and  Jesse),  A. ,  ii,  269. 
(Tj/c/oOctanecarboxylic  acid  (Will-stat- 

TERand  Waser),  A.,  i,  366. 
Octane-/377-diol,  and  its  diphenylurethane 

(Blaise  and  Koehler),  A.,  i,  463. 
fj/o/oOctene  ^Willstatter  and  Waser), 

A.,  i,  366. 
Octviamine,  ij-chloro-,  and  its   platini- 
chloride    and    7j-hydroxy-,    and     its 
hydrochloride      and      platinichloride 
(Gabriel),  A.,  i,  229. 
Octyleneoxide(PRiLE.*scHAiiEFF),A.,i,86. 
Odour  and   molecular  constitution,   re- 
lation    between    (Ai'step.weil     and 
CocHix),  A.,  i,  572,  687. 
Oil  of  copaiba.     See  Copailia. 

from  Cryptmneria  Japonica  (Kimura), 

A.,  i,"53. 
volatile,    of  Rhus  Cotinus  (Prrrier 

and  Fouchet),  A.,  i,  54. 
cod  liver,  fatty  acids  in  (HEinrscHKA 

and  Rheixbergrr),  A.,  i,  297. 
cylinder,  the  pro«luct8  of  heating,  under 
pressure    (Englkr  and    Halmai), 
A.,  i,  160. 
lubricating,  synthesis  of  (Rxoler  and 

Roctala),  a.,  i,  160. 
of  savin  (Ei.ze),  A.,  i,  628. 
vegetable,  from  the  seeds  of  Morwdora 
gravdijlora  (Leimbach),  A.,  i,  186. 
Oils,  absorption  .spectra  of  (Marcille), 
A.,  ii,  1121. 
dark  coloured,   determination   of  the 
saponification  number  of  (SchCttk), 
.K  .  ii,  ifil. 
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Oils,  bromine  numbers  of  (Vaubel),  A., 
ii,  1122. 
replacement  of  the  iodine  numbers  of, 
by  the  bromine  numbers  (Vaubel), 
A.,  ii,  1122. 
and  fats,  hydrolysis  of (Wegscheider), 
A.,  i,  6. 
estimation  of  the  acid  and  saponifi- 
cation numbers  in  (Marx),  A.,  ii, 
360;  (Mayer),  A.,  ii,  361. 
essential.     See  Oils,  vegetable, 
hydrocarbon,  emulsification  of  (Don- 
nan  and  Potts),  A.,  ii,  933. 
mineral,  optical  activity  of  (Engler), 
A.,  i,  160;  (Rakusin),  A.,   ii,  45  ; 
(Ubbelohde),  a.,  ii,  306. 
vegetable,  constituents  of  (Semmler), 
A.,  i,   181,    495,    573;    (Roure- 
Bertrand  Fils),  a.,  i,  184,  755  ; 
(Scuimmel&Co.),  A.,i,  327,  756; 
(Semmler  and  Zaar),  A. ,  i,  573  ; 
(Haensel),  a.,  i,  864. 
and  terpenes  (Wallach),  A.,i,  569. 
free  from  terpenes  and  sesquiterpenes 
(Bocker),  a.,  i,  273. 
analysis  of  (Marcille),  A.,  ii,  1122. 
Oil-gas,  apparatus foranalysisof(UHLiG), 

A.,  ii,  354. 
Oleic  acid,  isomerism  of  (Arnaud  and 
Posternak),  a.,  i,  459. 
melting  and  Solidifying  points  of  mix- 
tures of,   with  stearic  and  palmitic 
acids  (Carlinfanti  and  Levi-Mal- 
VANo),  A.,  i,  5,  6. 
salts  of  the  ozonide  of  (Harries  and 
Fbanck),  A.,i,  609. 
Oleins  of  avooI  grease,  hydrocarbons  from 

(Gill  and  Forrest),  A. ,  i,  705. 
Olive     leaves,      "oleoeuropein,"     from 
(BouBQUELOT  and  Vintilesco),  A.,  ii, 
442. 
Opium,  new  alkaloid  from  (Dobbie  and 
Lauder),  P.,  339. 
estimation  of  morphine  in  (Frerichs), 

A.,  ii,  82. 
estimation  of  morphine,  narcotine,  and 
codeine  in  (VAN  DER  Wielen),  A., 
ii,  558. 
Optical  activity,  constants,  and  isomer- 

ides.     See  under  Photochemistry. 
Orange  flower  oil  (Schimmel  &  Co.),  A., 
i,  328  ;  (Roure-Bertrand  Fils,  Du- 
PONT  and  Labaune),  A.,  i,  755. 
'z^ic-Orcinolphthalein,      potassium     and 
sodium  salts  of  (v.  Baeyer,  Aickelin, 
DiEHL,  Hallensleben,  and   Hess), 
A.,  i,  251. 
Organic     compoands,     thermochemical 
investigations  of  (Sventoslavsky), 
A.,  ii,  187. 
solubility     of,     in    organic    solvents 
(Tyrek),  T.,  1778;  P.,  205. 


Organic  compoands,  crystal  lographical 
and  optical  investigations  of  (Blass), 
A.,  i,  614. 

relation  between  the  crystal  structure 
and  the  chemical  composition,  con- 
stitution, and  configuration  of  (Bar- 
low and  Pope),  T.,  2308  ;  P.,  251. 

isomeric,  relations  between  the  specific 
gravity  and  optical  constants  of 
(Heydrich),  a.,  i,  705. 

action  of  magnesium  on  the  vajwurs  of 
(KEiSERand  McMaster),  A.,  i,  213. 

action  of  ozone  on  (Harries, 
KoETSCHAU,  Turk,  Kircher,  and 
Frank),  A.,  i,  607. 

spontaneously  oxidisable  with  phos- 
phorescence (Del^pine),  a.,  i,  295, 
545,  612. 

complex  compounds  of  alviminium 
bromide  with  (Kablukoff  and 
Sachanoff),  a.,  i,  163. 

reactivity  of  the  halogen  in  (Senter), 
T.,  346;  P.,  23,  344. 

estimation  of  sulphur  and  halogens  in 
(Marcusson  and  Doscher),  A.,  ii, 
543. 
Organic  matter,  oxidation  of,  by  potass- 
ium permanganate  (Poppe),  A.,  ii, 
660. 

estimation    of,    in     spent     sulphuric 
acids  (Michel),  A.,  ii,  1108. 
Organic  reactions,  theory  of  (Schmidlin 

arid  Lang),  A.,  i,  836. 
Organism,  origin  and  destiny  of  choles- 
terol in  the  (Fraser  and  Gardner), 
A.,  ii,  970. 

oxidation    of   phenyl    derivatives    of 
fatty  acids  in  the  (Dakin),   A.,   ii, 
795. 
Organ-peptides  (Arnold),  A. ,  ii,  560. 
Organs,  animal,  constituents  of,   soluble 

in  ethyl  acetate  and  their  behaviour 

during  autolysis  (KoNDo),  A.,  ii,  791, 

978. 
Ornithine,  detection  of,  in  the  cleavage 

jyoducts    of    proteins    (Kossel    and 

Weiss),  A.,  ii,  909. 
rfi-Ornithine  rfipicrate  and  rfipicrolonate 

(Kossel  and  Weis.s),  A.,  ii,  909. 
Omithogalum    thyrsoidcs,    chemical  ex- 
amination (Power  and    Rogerson), 

A.,  ii,  338. 
Osazones,    preparation  and   jihototropy 

of  (Padoa  and  Santi),  A.,  i,  779. 
Osmium,  di-,  tri-  and  ^c^ra-chlorides  of 
(Ruff and Bobnemann),  A.,  ii,  305. 

j^croxide,  action  of  fats  on  (Golodetz), 
A.,  ii,  464. 

Osmichlorides  (GuTBiERand  Maisch), 
A.,  ii,  45. 
Osmium,     estimation     of    (Ruff    and 

BoRNEMANN),  A.,  ii,  305,  353. 
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Osmotic  pressure.     See  under  DiflTusion. 
Osteomalacia,  bone  in.  analysis  of  (Mc- 

Ckvddex),  a.,  ii,  3.30. 
Osthol,  from  the  rhizome  of  Imperatoria 

(Herzog  and  Krohx),  A.,  i,  124. 
Ostrathol,  from  the  rhizome  of  Impera- 
toria {Hkf.zog  and  Krohn),  a.,  i,  124. 
Osyris  abyssinica,  occurrence  of  osyritrin 

in  (Auld),  p.,  146. 
Osyritrin,     occurrt-nce    of,      in     Osyins 
abyssinica  (Auld),  P.,  146. 
myrticolorin,violaquercitrin,and  rutin, 
identity  of  (Perkik),  T.,  1776  ;  P., 
213. 
Ovary,  frog's,  glycogen  in   the  (Kato  ; 

Hleibtrei'),  a.,  ii,  628. 

Ovomucoid,  preparation  of  glucosamine 

hydr(x;hloiidefrom(OswAi,i>),A.,i,716. 

Oxalacetic  acid,  ethyl  ester,  acidity  of, 

and  its  derivatives  (Gault  ;  Simon), 

A.,  i,  542. 

Oxalanilide,     jo-iiitro-      (Tingle     and 

BriiKE),  A.,  i,  21. 
Oxalate  ion,  oxidation  potential  of  the 

(SiHAPER),  A.,  ii,  380. 
Oxalic  acid,  solubility  of  (Herz),  A.,  ii, 
275. 
influence   of   atmospheric   oxygen   on 
the  oxidation  of,  by  the  higher  oxides 
of  manganese  (Schroder),  A.,ii,899. 
metabolism.     See  under  Metabolism, 
formation  of,  in  the  organism  (Jastro- 

wiTz),  A.,  ii,  978. 
calcium       salt,        precipitation       of 

(MiRMAXN),  A.,  ii,  454. 
iron     salts,     oxidation     potential     of 
(Schaper),  a.,  ii,  380. 
Oxalic  acid,  ethyl  ester,  action  of  mag- 
nesium   tert. -butyl    chloride    on 
(Egorova),  a.,  i,'90. 
condensation  of,  with  ethyl  tricarb- 

allylate  (Gault),  A.,  i,  487. 

condensation    of,   with   o-    and   p- 

xylylene    cyanides    (Wi.sLicExrs 

and  Pexndorf),  A. ,  i,  560. 

Oxalimino-chloride,  a-  and  /3-oximino-, 

and     their     derivatives    (Steiskopf, 

BOHRMANK,     GrONUPP,     KiRCHHOFF, 

JiTRGENs,  and  Benedek),  A.,  i,  307. 
Oxalite,  from  Ca|)e   d'Arco  (Manasse), 

A.,  ii,  967. 
Oxalosuccinooitrile,    ethyl    ester  (Wis- 

i.KENis  an'l  Ei.vert),  A.,  i,  158. 
Oxalphenylamidinei,  a-  and  /3-oximino- 

(.StEINKOI'K,     BoHRMAXN,     GRiJNCPP, 

KiRCHHOFF,  Jt'RGEN.S.and  Bknedek), 

A.,  i,  307. 
Oxalpropionamide,  and  its  pbenylhydra- 

zone  (WisLKENUs  and  S1LBER.HTEIN), 

A. ,  i,  539. 
Oxalylanthranilic    acid,   derivatives  of 

(BoGERTand  Gortner),  A.,  i,  283. 


Oxalyldiantliranil  (Bogert  and  Gort- 
ner), A.,  i,  284. 
Oxalyldiguanide  (Rackman),  A. ,  i,  896. 
Oxazole  series  (Johnson  and  Langley), 
A.,  i,  884  ;  (Johnson  and  Guest),  A., 
i,  885. 
Ox-blood.     See  under  Blood. 
Oxidation,   electrolytic,   velocity  of,   of 
organic  acids  (Agbno  and  DoNiNi), 
A.,  i,  357. 
animal,    the   importance  of   iron  for 

(Masing),  A.,  ii,  631. 
in  the  organism,  influence  of  drugs  on 
(Baer  and    Meyerstein),   A.,    ii, 
1094. 
Autoxidation  of  dialkylthiocarbamates 
(Billeter),  a.,  i,  544. 
Oxides,    action    of  carbon    tetrachloride 
vapour  on  (Camboulives),  A.,  ii,  202. 
Oxime,  C10H9O3X,  a-,)3-,  and^-isomerides, 
from   C16H13O3N    from   safrole  and 
nitrosobenzene,      and     their    benz- 
oyl    derivative     (Angeli,     Alkss- 
ANDRi,  and  Pegna),  A.,  i,  553. 
C26H34O9N4,  from  ethyl  cinnamylidene- 
pyruvate  and  hydroxy lamine  (CitrsA 
and  BEttN.\RDl),  A.,  i,  684. 
CgsHggOgX.^,      from      cinnamylidene- 
pyruvic    acid    and    hydroxylamiue 
(CiusA  and  Bernardi),  A.,  i,  684. 
Oximes.     See  also  Amido-oximes. 
Oximino-group,     configuration     of    the 
(Milus  and  Bain),  T.,  1866  ;  P.,  214. 
Oxindirubin        (\:2biscoumaran-indigo) 
(Frie.s  and    Pfaffendorff),    A.,    i, 
186. 
Oxindole-3-aldehyde  (Friedlandeb  and 

Schwenk),  a.,  i,  592. 
Oxoniom  bases,  velocity  of  the  transfor- 
mation    of,     into    carbinol     bases 
(Muller),  a.,  i,  868. 
compounds    (Boon,   McKenzie,   and 

Reid),  p.,  95. 
pcrchlorates  (Hofmann,  Metzlek,  and 
Lecher),  A.,  i,  187. 
Oxyberberine    and    bromo-,    and    their 

derivatives  (Faltis),  A.,  i,  699. 
Oxydase,  from  Medicago  saliva,  composi- 
tion and  biological  function  of  (EuLER 
and  Bolin),  A.,  i,  84. 
Oxydases  (Gortner),  T.,  110. 

theory  of  the  action  of  (Bach),  A.,  i, 
291,  801. 
rfZ-Oxyerythric     acid,     preparation     of 

(Neubkrg),  a.,  i,  214. 
Oxygen,  exact  atomic  weight  of  (HlN- 
RlCHs),  A.,  ii,  844. 
fluorescence  and  band  spectra  of  (Steu- 

bing),  a.,  ii,  913. 
refraction   and  di8{>er8ion  of    (Cuth- 

BERTSON  and    CUTHBEUTSON^    A.,  i, 

85. 
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Oxygen,     canal -rays    of,    positive    and 

negative  ions  in  (Wien),  A.,  ii,  475. 
electrode.        See      Electrode      under 

Electrochemistry, 
liquid    and    solid,    magnetisation    of 

(Onnes  and  Perrier),  A.,  ii,  578. 
the  rectilinear  diameter  for  (Mathias 

and  Onnes),  A.,  ii,  771,  829. 
coefficients     of      absorption     of,     in 

distilled  and  sea  water  (Fox),  A.,  ii, 

29. 
invasion  of,  into  water  (Krogh),  A., 

ii,  512. 
solubility  of,  in  molten  silver  (Donnan 

and  Shaw),  A.,  ii,  844. 
basic  properties  of  (McIntosh),  A.,  i, 

331,  808. 
the  union  "of  hydrogen  and,  in  flame 

(Dixon),  T.,  661. 
and   nitrogen,  analogies  between   de- 
rivatives of  (Angeli),  a.,  ii,  844, 

948. 
physiological  effects  of  breathing(HiLL, 

Mackenzie,    Rowlands,    Twort, 

and  Walker),  A.,  ii,  1079. 
absorption  of,  by  the  lungs  (Douglas 
and  Haldane),  A.,  ii,  511. 

by  muscle  (Thunberg),  A.,  ii,  323. 
inhalation,    effect    of,    on     muscular 

exertion  (Hill    and    Mackenzie), 

A.,  ii,  316. 
influence  of  increase  in  alveolar  tension 

of,  on  respiration  (Hough),  A.,  ii, 

511. 
and  carbon  monoxide,  relative  affinity 

of  hfiemoglobin  for  (Krogh),  A.,  ii, 

512. 
estimation    of,     dissolved    in    water 

(Jorissen),  a.,  ii,  749. 
estimation     of,     consumed    by    man 

(Benedict),  A.,  ii,  511. 
Oxyhsemoglobin,  velocity  of  dissociation 

of  (Barcroft    and    Hill),   A.,   i, 

288. 
peroxydase  character  of  (Wolff  and 

DE  Stcecklin),  a.,  i,  802. 
oxidation   of,    by   hydrogen    peroxide 

(Szreter),  a.,  i,  599. 
3-Oxy-5-methyl-(l)-thionaphthen  (Bad- 
iscHE     Anilin-     &     Soda-Fabrik), 
A.,  i,  59. 
Oxjrphosphodisalphosalicylic  acid, 

sodium  salt  (I5arthe),  A.,  i,  262. 
3-Oxy-(l)-thionaphtlien,    preparation   of 

(Badische     Anilin-     &      Soda- 
Fabrik),  A.,  i,  500. 
5-chloro-     (Badische      Anilin-      & 

Soda-Fabrik),  A.,  i,  160. 
Ozone  (Kailan  and  Jahn),  A.,  ii,  949. 
in  atmospheric  air,  at  various  altitudes 

(Hayhurst  and   Pring),   T.,  868  ; 

P.,  92. 


Ozone,    production    of,    by    ultra-violet 

light  (VAN  Aubel),  a.,  ii,  28,  118. 
luminescence  of  (Beger),  A.,  ii,  287. 
homogeneous  decomposition  of,  in  the 

presence  of  oxygen  and  other  g'ises 

(Chapman  and  Jones),  T.,  2463  ; 

P.,  294. 
decomposition  of,  by  ultra-violet  light 

(v.  Bahr),  a.,  ii,  949. 
inhibitoiy  effect  of,  on  the  interaction 

of  hydrogen  and  chlorine  (Chapman 

and  MacMahon),  P.,  58. 
action  of,  on  carbon  monoxide  (Claus- 

mann),  a.,  ii,  608. 
action     of,     on     organic     compounds 

(Harries,      Koetschau,      TIirk, 

KiRCHER,  and  Frank),  A.,  i,  607. 
detection  of,  in  flames  (Manchot),  A., 

ii,  344. 
Ozonide,  CgHjo04,  from  mesityl  oxide  and 

ozone  (Harries  and  Tijrk),  A.,  i, 

608. 
Cj,Hi404,  from   methylheptenone   and 

ozone  (Harries  and  TCrk),  A.,  i, 

608. 
C]8H340g,  from  elaidic  acid  and  ozone 

(Harries  and  Franck),  A.,  i,  609. 
CJ8H34O7,  from  oleic   acid   and   ozone 

(Harries    and    Franck),    A.,    i, 

609. 
Ozonometer ,ran  (Jahn),  A.,  ii,  996. 


Paigeite,   composition  of    (Schaller), 

A.,  ii,  621. 
Palladium,  adsorption  of,  acetylene  by 
(Paal  and   Hohenegger),    A.,    i, 
806,  807. 
estimation  and  separation  of  (Gutbier 
and  Falco),  A.,  ii,  459  ;  (Gutbier), 
A.,  ii,  756. 
Palladinmdicyanodiamidine        (Gross- 

mann  and  ScHi'CK),  A.,  i,  232. 
Palmitic  acid,  melting  and  solidifying 
points  of  mixtures  of,  with  stearic 
and  oleic  acids  (Carlinfanti  and 
Levi-Malvano),  a.,  i,  5,  6. 
o-iodo-  (Bougault),  A.,  i,  297. 
Palmityl-^-alanine  (Abderhalden  and 

Funk),  A.,  i,  227. 
Palmitylglycine     and    its    ethyl    ester 
(Ardeuhalden    and    Funk),   A.,   i, 
227. 
Palmityl-3:5-(^nodo-^tyrosinyl      palmi- 
tate  (Abderhalden  and  Funk),  A., 
i,  227. 
Palmityl-/-tyrosine  (Abderhalden  and 

Funk),  A.,  i,  227. 
Palmityl-^tyro8inyl  palmitate  (Abder- 
halden and  Funk),  A.,  i,  227. 
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Pancreas,  iiiflueuce  of,  on  the  glycolytic 
power  of  muscle  (SiMPSOX),  A.,  ii, 
225. 
and  sugar  metabolism,  relation  between 

(Baldwin),  A.,  ii,  224. 
fZ-ribose  in  the  nucleo  proteins  of  the 

(Jacobs  and  Levkne),  A.,  ii,  729. 
occurrence   of  free   guanosine   in   the 

(Levexe  and  Jacobs),  A.,  ii,  978. 
elephant.     See  Elephant  pancreas. 
Pancreatio  extract,   action  of  heat  on 

dry  (Choat),  A.,  ii,  141. 
Pancreatic  juice  produced  by  injection 
of     secretin,      variations     in     the 
(LALor),  A.,  ii,  1082. 
a  protein  substance  in  (Wechslek), 

A.,  i,  527. 
fat  cleavage  by  (Terroixe),  A.,  ii,  141. 
ferment   concentration  in   (Hirata), 

A.,  ii,  423. 
action   of  thermal  influences  on  the 
digestive  power  of  (Roeder),  A., 
ii,  423. 
action   of   heat   on    the    lipases    and 
amylases  of  (Visco),  A.,  i,  603. 
Pantachromism  of  dimethyl-,  diphenyl- 
violurates  and  violurates  (Haxtzsch 
and      RoBisox),      A.,       i,      196  ; 
(Hantzsch),  a.,  i,  200. 
of  salts    of   oximino-oxazolones    and 
ketones  (Haxtzsch  and  Heilbrox), 
a.,  i,  198  ;  (Haxtzsch),  A.,  i,  200. 
Papain,  proteolytic  activity  of  (Mexdel   | 

and  Blood),  A.,  i,  796. 
Papaver    somniferum,     formation     and 
distribution    of    alkaloids    in    (Ker- 
bosch),  a.,  ii,  1101. 
Papaverine  (Pictet  and  Kramers),  A., 
i,  502. 
constitution  of  the  reduction  prodacts 
of   (Ptmax    and    Retnolds),    T., 
1320  ;  P.,  180. 
Paper    sensitive    to   ultra-violet    light 

(Schall),  a.,  ii,  249. 
Paramceciam,  relative  toxicityof  various 
salts  and  acids  towards  ( Woodrttpf 
and  Horace),  A.,  ii,  59. 
a-  and   /S-Particles.     See   under   Photo- 
chemistry. 
Partition-coefficient   in  mixed  oolvents 

(Hekz  and  Kurzer),  A.,  ii,  399. 
Paitreite,    identity    of,    with    jarosite 

(AzftMA),  A.,  ii,  720. 
Pavine  and  its  hydriodide  (Ptm an  and 
Rky.nolds),  T.,  1327  ;  P.,  180. 
racemic,  preparation  and  resolution  of, 
(PopR  and  Gibson),  T.,  2207;  P., 
250. 
d-  and  /-Pavine,  rotatory  power  of  salts 
of,  with  rf-tartaric  acid  and  d-  and  /- 
camphor-/3-8ulphonic  acid  (Popb  and 
Gibson),  T.,  2211  ;  P.,  250. 
XCVIII.  ii. 


Pear  tree  leaves,  extraction  of  a  glncos- 

ide  from  (Bourquelot  and  Fichten- 

holz),  a.,  ii,  742. 
Pegmatites     of   Madagascar,    minerals 

from  (DuPARC,  Sabot,  and  Witnder), 

A.,  ii,  221. 
Pentadecylaniline    and    its   derivatives 

(Le  SuErR),  T.,  2438  ;  P.,  290. 
cyc/oPentadiene,  molecular  dispersion  of 

(Auwers  and  Eisenlohr),  A.,  ii,  561. 
Pentahydropenthiophen  {pentainethylene 

sulphide)  (v.  Brattx  and  Trumplkr), 

A.,  i,  275. 
2:4:6 :2':4'-Pentaniethoz7ben2hydrol 

(Tambor  and  Schurch),  A.,  i,  559. 
2:4:6:2':4'-Pentamethox7benxophenone 

(Tambor  and  Schurch),  A.,  i,  559. 
cj/cZoPentamethylene     sulphide.         See 

Pentahydropenthiophen. 
2:3-Pentamethylenecinchonic  acid 

(Bor.sche,    Schmidt,    Tiedtke,  and 

Rottsieper),  a.,  i,  884. 
Pentamethylenemethylzylylenediam- 

ine, and  its  benzenesulphonyl  derivative 

(Scholtz  and  Wolfrim),  A.,  i,   772. 
2:3-Pentamethyleneqainoline,     and    its 

salts  (Borsche,   Schmidt,  Tiedtke 

and  Rottsieper),  A.,  i,  884. 
Pentamethylgynocardinic  acid,  methyl 

ester  (Moore  and  Tutin),  T.,  1287; 

P.,  182. 
Pentamethylphloroglncinol,  preparation 

of  (Herzic.  and  Erthal),  A.,  i,  667. 
cye/oPentane,    formation   of   derivatives 
of  (Demjanoff),  a.,  i,  838. 

formation  of  imino-derivatives  of, 
from  open  chain  mono-nitriles 
(Mitchell  and  Thorpe),  T.,  997  ; 
P.,  114. 

bromo-,  and  iodo-  (DEMJANOFr),  A., 
i,  839. 
isoPentane,  thermodynamics  of  (Vookl), 

A.,  ii,  687. 
e2^oFentane-l:3dioarbox7lic  acid,     2- 

imino-,   ethyl  ester  (Mitchell    and 

Thorpe),  T.,  1002  :  P.,  114. 
'  cycZoPentanedionecarboxylic    acid,   and 

its  derivatives  (Gavlt),  A.,  i,  487. 
cye/oPentanedione-l:2-dicarboxyIie  acid, 

ethyl     ester,      an<l      its     lierivatives 

(Gault),  a.,  i,  487. 
PaBtans-a/SS-tricarboxylie  aeid,  and  its 

ethyl  ester  and  3-cyano-,  ethyl  ester 

(Hope  and  Perkin)^  P.,  178. 
iK>PeBtane-a/9S-tricarboxylie  aeid,   and 

its   ethyl    ester   an<l    ^(vaiio-,    ethyl 

ester  (Hope  and  Pekkin),  P.,  178. 
P«ntan-'y-oI,      at-duim'xno-,     attempted 

synth'fsis  of,  and  its  picrate  (Moroen- 

ktern  and  Zeuxer),  A.,  i,  656. 
r{/r/o-Pentan- 1-olacetio  acid,  and  its  silver 

salt  ( Harding  and  H aworth ), T. , 492. 
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cj/c^oPentan-1-ol-l-carboxylic  acid, 

methyl  ester  (Meerwein  and  Unkel), 
A,,  i,  857. 
2-cycZoPentanone,  1 :3-rftoximino- 

(Borsohe),  a.,  i,  179. 
(n/c^Fentan-l-oiie-2:5dicarbaiiilide 

(Mitchell  and  Thorpe),  T.,  1003, 
c2/cZoPentan-l-one-2:5-dicarboxylic  acid, 
ethyl  ester  (Mitchell  and  Thorpe), 
T.,  1003. 
Fentaphenylethanol    (Schmidlin     and 

Wohl),  a.,  i,  368. 
2-Fentene.     See  A^-Amyleno. 
dicycloTentene,  and  its  derivatives  (Dem- 

janoff),  a.,  i,  839. 
A'-cyc^Penteneacetic  acid,  and  its  silver 
salt,    nitrile,    and    ethyl    ester,    and 
1-bromo-,    and  its    ethyl    ester,   and 
o-cyano-   and    its    ethyl  and   methyl 
esters  (Harding  and  Haworth),  T., 
489  :  P.,  61. 
cj/cZoPentene-liS-dione,        i:5-dihTomo-, 
2:2A:5-tetrahToxno-      (Jackson     and 
Flint),  A.,  i,  177  ;  (Diels  and  Rein- 
beck),  A.,  i,  360. 
a-A^-cj/cZoPentenepropionic  acid, 

a-cyano-,  methyl  ester  (Harding  and 
Haworth),  T.,  490. 
A^-Pentenoic  acid,  /3-bromo-o-hydroxy-, 
and    its    potassium    and    silver  salts 
(Viguier),  a.,  i,  461. 
Pentenylbenzamide  (v.   Braun),  A.,  i, 

820. 
Fentitols,    assimilation    of,    by    plants 

(Bokorny),  a.,  ii,  334. 
Pentosans,    in    plants    (Ravenna    and 
MoNTANARi),  A.,  ii,  993. 
and  methylpentosans  in  seeds  (Borg- 

HESANi),  A.,  ii,  532. 
nutritive  value  of  (Swart?),  A.,  ii,  727. 
distilling  apparatus  for  the  estimation 
of,    by   ToUens'    method    (Tischt- 
SCHENKO),   A.,  ii,   81. 
Pentoses,     assimilation     of,    by    plants 
(Bokorny),  A.,  ii,  334. 
detection  of,  in  urine  (Jolles),  A.,  ii, 
164. 
ci/cZoPentylideneacetic     acid,     and    its 
silver  salt  (Harding  and  Haworth), 
T.,  493. 
tjoPentylmalonic    acid,   and    its    ethyl 
ester     and     sodium     hydrogen     salt 
(Fighter,  Kiefer,  and  Bernoulli), 
A.,  i,  89. 
Peppermint  oil,  Chinese  and  Japanese 

(ScHiMMEL  &  Co.),  A.,  i,  757. 
Pepsin,  preparation  of  (Dezani),  A., i,449. 
isoelectric     constant    of    (Michaelis 

and  Davidsohn),  A.,  i,  795. 
action    of,     with     hydrochloric    acid 
(Abderhalden    and    Steinbeck), 
A.,  i,  795, 


Pepsin,   action    of  sodium    fluoride    ou 

(Vanoevelde  and  Poppe),  A.,  i, 

795. 

identity  of,  with  chymosin  (Rakoczy), 

A.,  i,  801  ;  (Sawitsch),  A.,  ii,  876. 

identity  of,  with  rennin  (van  Dam), 

A.,  i,  290. 
and  chymosin,  activities  of,  in  dogs 
and  calves   (Hammarsten),  A.,  ii, 
876. 
and   rennin,  filtration  of  (Funk  and 

Niemann),  A.,  i,  801. 
estimation  of  (Hata),  A.,  ii,  168. 
Pepsinglutinpeptone     (Siegfried    and 

Schmitz),  a.,  i,  448. 
Peptals  (Harries  and  Petersen),  A., 

i,  228. 
Peptone,  injection  of,  in  the  guinea-pig 

(Biedl  and  Kraus),  A.,  ii,  736. 
Peptones,   catalytic  action   of  (Dakin), 

A.,  i,  101. 
Percarbonates.     See  under  Carbon. 
Perchlorates  and  Perchloric  acid.     See 

under  Chlorine. 
Perilla  nankiiiensis,  oil  from  (ScHlMMEL 

&Co.),  A.,  i,  759, 
Periodicity    of    the    properties    of   the 

elements  (Tocher),  A,,  ii,  773. 
Periodic  reactions.     See  under  Affinity, 

chemical. 
Periodic  system  (Vosmaer),  A.,  ii,  600. 
relation  between  the   atomic  weights 
of   groups    of    the     (Scheringa), 
A.,  ii,  491. 
Permanganic    acid.      See    under    Man- 
ganese. 
Peroxide,  CgHioOa,  from  isovaleraldehyde 
and    ozone    (Harries    and    Koet- 
schau),  a.,  i,  607. 
CgHigOg,  from  octaldehyde  and  ozone 
(Harries  and  Koetschau),  A.,  i, 
607. 
CgHigOg,  from  non aldehyde  and  ozone 
(Harries  and  Koetschau),  A.,  i, 
607. 
Peroxidised  compounds  (Marino),  A.,  ii, 

126. 
Peroxydase,  estimation  of  (Brunn),  A., 

ii,  168. 
Peroxydases,  plant,  preparation  of  (van 

der  Haak),  a.,  i,  604. 
Perphosphoric   acid.      See  under  Phos- 
phorus. 
Persnlphuric    acid    and    Persulphates.  I 
See  under  Sulphur.  | 

Perylene  [peri-dinaphthalene)  (Scholl, 
Seer,  and  Weitzbnbook),  A.,  i,  616. 
Petroleum,   dispersion  in  the   electrical 
spectrum  of  (Obolensky),    A.,    ii, 
562. 

crude,     diffusion    of     (Gilpin     and 
Bbansky),  A,,  ii,  968, 
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Petroleum,       coudeusation      of,      with 
methylal  and  sulpharic  acid  (Hkbr), 
A.,  u,  904. 
derivatives,  estimation  of,  in  turpentine 
oils  (NicoLARDOT   and  Clement), 
A.,  ii,  460. 
See  also  under  Oils,  mineral. 
PeucecUmum,  constituents  of  the  rhizome 
of    (Herzog    and    Krohn),    A.,    i, 
124. 
PhagocTtes,  stimulation  of  the  activity 
of,  bv  calcium  ions  (Hamburger),  A., 
ii,  726. 
Phagocytosis,    action    of    solutions    of 
halide  salts  and  of  salts  of  the  alkaline 
earths  on  (Hamburger  and  de  Haan), 
A.,  ii,  421. 
Phaseolus  vulgaris,  occurrence  of  hemi- 
cellulose  in  the  pods  of  (Schulze  and 
PFEyxiNGER),  A.,  ii,  889. 
Phase  rule.     See  under  Equilibrium. 
Phenanthraphenazine,     3  -  bro  in  o«?mitro- 

(Schmidt  and  Lumpp),  A.,  i,  166. 
Phenanthraquinol,         3-chloro<iiamino- 

(ScHMiDT  and  Lumpp),  A.,  i,  166. 

Phenanthraquinone,    condensations    of, 

with  ethyl  malonate  and  eth)'l  aceto- 

acetate  (Richards),  T.,  1456;  P., 

195. 

hydrobromide  (Gomberg  and  Cone), 

A.,  i,  872. 
;>erchlorate  and  hcmiperchXoTaAe  (Hof- 
MAXK,  Metzler,  and  Lecher),  A., 
i,  187. 
^rtchloroacetate  (Meyer),  A.,  i,  180. 
Phenanthraqoinone,  dihromo-,  and  di- 
chloro-  (Badi.sche  Akilin-  k  Soda- 
Fabrik),  a.,  i,  702. 
bromo-,  3-bromonitroamino-,  3-chloro- 
rfi'amino-,    and    3-chloro<iihydroxy- 
and  their  derivatives  (Schmidt  and 
Lumpp),  A.,  i,  166. 
Phenanthrawcthiophen  (Hin.sberg),  A., 

i,  33.5. 
Phenanthrai.sotliiophendicarbozylie  acid 

(Hinsberg),  a.,  i,  335. 
Phenanthrene     and     2:4-dinitrophenol, 
solubility  equilibrium   between  (Kre- 
MANN  and  Hofmeier),  A.,  i,  471. 
Phenanthrene,   3-bromo-9(10)-hydroxy-, 
3-bromo-9:10-f/i:acetoxy-,  9(10)- 

chloro-3-bromo-10(9)-hydroxy-,  and 
3:9(10)-r/ihydroxy-,  and  derivatives 
of  (Schmidt  and  Lumpp),  A.,i,  16.1. 
3-bromo-9:10-rfihydroxy-,       and      its 
acetyl    derivative     (Schmidt    and 
Lumpp),  A.,  i,  313. 
3 :9-dibromo-10-hydroxy-       (Schmidt 
and  Spoun),  A.,  i,  558. 
Phenanthrene    uries    (Schmidt     and 
Lumpp),  A.,   i,   105,  312 ;  (Schmidt 
and  Spoun),  A.,  i,  553. 


9-Fhenanthrozylacetozyacetoacetic 
acid,  ethyl    ester    (Richards),     T., 
1459  ;  P.,  195. 
Phenanthrozylacetozymalonic  acid, 
ethyl    ester    (Richards),    T.,    1457  ; 
P.,  195. 
lO-Phenanthrylacetic  acid,  9-hydroxy-, 
and    its    barium     and    sodium    salts 
(Richards),  T.,  1458;  P.,  195. 
Phenanthryl-lO-amine,      di-9-hydroxy- 
(Schmidt      and      Lumpp),      A.,     i, 
313. 
Phenazine     rfi'pcrchlorate     (Hopmann, 

Metzler,  and  Hobold),  A.,  i,  370. 
Phenazines,  amino-  (Wohl  and  Lange), 

A.,  i,  645. 
Phenazothionium,     the    intramolecular 
rearrangement    of    the    halides    of 
(Page  and  Smiles),  T.,  1112;  P., 
133. 
tri-      and     te^rochloro-,     hydroxides 
(Brady  and  Smiles),  T.,  1562. 
7-Phenetidino-a-phenozypropanol 
FOURNEAU),  A.,  i,  247. 

a-/)-Phenetidyl8tilbene,    and    6-brorao-, 

and    its     (/ibromo-derivative   (Busig-  . 

ME-s),  A.,  i,   668. 
Fhenetole,    pentdbTomo-    (BoNNEAtTD), 

A.,  i,  670. 
Phenetoleazobenzaldehydesnlphonic 

acid,  metallic  salts  and  phenylhydraz- 

one  of  (Green-  and  Sen),  T.,  2243. 
o-Phenetoleazoglatacononic  acid,   ethyl 

ester, o-phenetylhydrazone  (  Henrich, 

Reichenburg,  Nachtig.all,  Thomas, 

and  Baum),  A.,  i,  902. 
Phenetoleazosulphobenzylideneamino- 

azobenzene,    potassium    salt    (Gueen 

and  Sen),  T.,  2246. 
Phenetoleazosnlphobenzylidene-;?- 

aminophenol,  potassium  salt  (Green 

and  Sen),  T.,  2245. 
Phenetoleazosolphobenzylideneamino- 

salicylic  acid,  potassium  salt  (Grees 

an.lSEN),  T.,  -2245. 
Phenetoleazosalphobenzylideneaniline 

(Gkeks  and  Sen),  T.,  -2244. 
Phenetoleazosulphobenzylideneaniline- 

/vsulphonic     acid,      i>otassium      salt 

(Gkekn-  and  Sen),  T.,  2244. 
PhenetoleazoBulphobenzylidene-a-     and 

jS-naphthylamine,     ]>ot:i5sium      salts 

(Gueen   and    Sen},    T.,   2246. 
Phenetoleazo8alphobenz7lidene-/>-nitro- 

aniline,    potassium  salt  (Grren  and 

Sen).  T.,  2245. 
Phenetoleazo8nIphobenzylidene-j9- 

phenylenedimethyldiamine,  i)otassium 

salt  (Green and  Sen),  T.,  2245. 
8-^-Phenet7l-2-methyl-4-qainazolone,  7- 

acetylamino-   (Bogekt,    .\mend,   and 

Crambkrs),  A.,  i,  895. 
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.S'-Phenetylphenazothionium.  tetra- 

chloro-   (Brady  and   8mile.sj,    T., 

1561. 
^e^ranitro-,    hydroxide    and    sulphate 

(Baknett  and  Smiles),  T.,  368. 
Phenol,  stability  of  the  two  crystalline 

modifications  of  (Tammann),  A.,  ii, 

1051. 
conductivity  of  (Lund^n),  A.,  i,  245. 
existence  of  compound  of  aniline  with, 

in  the  liquid  state  (Krkmann),  A., 

ii,  581. 
equilibrium  between  the  methylcarb- 

amides    and    (Krrmann,   Daimeh, 

GuGL,  and  Lieb),  A.,  ii,  943. 
and  camphor,  freezing-point  curve  for 

mixtures  of  (Wood  and  Scott),  T., 

1573  ;  P.,  194. 
the   disinfecting  action  of  (Reichel), 

A.,  ii,  61. 
use  of,  in  estimation  of  alkaline  earths 

(LiNDET  and  Brasart),  A.,  ii,  548. 
derivatives,  containiug  a  mobile  nitro- 

group,    syntheses    with    (Meldola 

and  Kuntzen),  P.,  340. 
cerium      salt     (Chemisohe     Fabrik 

auf  Aktien  vorm.  E.  Schering), 

A.,  i,  164. 
estimation     of,      as     tribromophenol 

bromide   (Autenrieth  and   Beut- 

tel),  a.,  ii,  552. 
gravimetric  estimation  of   (Olivier), 

A.,  ii,  806. 
volumetric   estimation  of   (Olivier), 

A.,  ii,  80. 
estimation    of,    in  herbivorous   urine 

(Neuberg  and  Hildesheimer),  A., 

ii,  1116, 
sulphoxide,    o-,    and   ^-chloro-,     and 

jo-chloronitro-  (Gazdar  and  Smiles), 

T.,  2251. 
Phenol,    2-bromo-4-nitro-,    2-bromo-4:6- 

dinitro-,  4-bromo-2-nitro-,  4-bromo- 

2:6-rfinitro-2:6-c?ibromo-4-nitro-, 

4:6-rfzbromo-2-nitro-,   metallic  salts 

of  (van  Erp),  a.,  i,  618. 
.    <ribro mo-, bromide  (Olivier),  A.,  ii,80. 
4:6-(ii-iodo-2-ainino-,       hydrochloride 

of,    2:6-<ii-iodo-4-nitro-,   and   2:4:6- 

tri-ioAo;   acetate  of  (Raiford  and 
Heyl),  a.,  i,  730. 
0'  and  j»-nitro-,  bromination  of  (van 

Erp),  a.,  i,  618. 
m-nitro-,    conductivity   of  (LuNDitN), 

A.,  i,  245. 
2A-din\tT0-,  and  phenanthrene,   solu- 
bility   equilibrium    between  (Khe- 

MANN  and  Hofmeier),  A,,  i,  471. 
2:3:5-<Wnitro-4-acetylamino-,  salts  and 

ethers  of,  and  absorption  spectrum 

of  (Meldola   and   Kuntzen),   T., 

444;  P.,  58. 


Phenols,  association  ot  the  (Thole),  T., 
2596;  P.,  328. 
additive      compounds     of      aromatic 
amines  with   (Dollinger),   A.,    i, 
700. 
additive   compounds    of  ketones   and 
quinones     with     (Meyer),    A.,    i, 
179. 
monohydric,  oxidation  of,  with  hydro- 
gen    peroxide    (Henderson     and 
Boyd),  T.,  1659  ;  P.,  204. 
o-substituted,    influence    of   structure 
on    the    boiling-points    of    (GuiL- 
laumin),  a.,  i,  475. 
Phenols,  jp-amino-,  action  of  unsaturated 
dicarboxylic  acids  on(PiUTTi),  A. , 
i,  672. 
inaleic  and  fumaric   derivatives   of 
(PiUTTi),  A.,  i,  22. 
0-  andjp-nitro-,  preparation  of  (Hart), 

A.,  i,  730. 
nitro-,  colour  of  solutions  of  (Schar- 
win),  a.,  ii,  396. 
Phenolarsinic  acid,   amino-,    cZi'amino-, 
nitro-,     and     diniiro-     (Farbwerke 
VORM.  Meister,   Lucius,    &    Brijn- 
ing),  a.,  i,  803,  804. 
Phenolcarboxylic     acids,      methylcarb- 
onato-deiivatives   of,  and  their  use 
in  synthetical  operations   (Fischer 
and  Freudenbekg),  A.,  i,  265. 
0-  and^jm-thio-,  preparation  of  (Farb- 
werke vorm.  Meister,  Lucius,  & 
BRiJNiNG),  A.,  i,  262. 
Phenol-2:4-disulphonic  acid,       6-nitro-, 
iripotassinm  salt  (Chamot  and  Pratt), 
A.,  ii,  545. 
Phenolic  ethers,  scission  of,  by  organo- 
magnesium  compounds  (Grignard), 
A.,  i,  669. 
containing    the     i^-allyl    side    chain 
CMerCH^  (B^hal  and  Tiffeneau), 
A.,  i,  374. 
Phenolphthalein  /?erchlorate  (Hofmann 

and  Kirmreuther),  A.,  i,  105. 
Phenolsulphonio     acid  method   for  the 
estimation  of  nitrates  in  water  (Cha- 
mot and  I'ratt),  A.,  ii,  545. 
Pheuolsulphonic  acids,  change  caused  by 
heating  salts  of  (Obbrmillek),  A., 
i,  475. 
estimation  of  ortho-  and  para-sulpho- 
groups    in    (Obermiller),    A.,    i, 
28. 
a-Phenonaphthacarbazole-6-Bulphonio 
acid   (BucHEitER  and  Sonnenburo), 
A.,  i,  145. 
1 1-  Phenonaphthacenequinone,    6  -.l^di- 
hydroxy-      (Voswinokel      and      de 
Weerth),  A.,  i,  50. 
3-Phenonaphthaxanthone  hydrobromide 
(GoMBEUG  and  Cone),  A.,  i,  872. 
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Phenoqumone,    /i<:.mbromo-    (Olivieb), 

A.,  ii,  80. 
FhenoroBamine  chloride.     See  9-Phenyl- 

xanthonium  chloride,  3-6-rfiamino-. 
Fhenotoluazothioniom,  rfiaminobenzoyl- 
aniino-,  chloride  (Mitsugi,  Bey- 
scHLAG,  and  Mohlau),  A.,  i,  338. 
Phenotolnthiazine,  (^^i'aminobenzoyl- 
amiiio-,  and  its  stannichloride,  and 
other  salts,  (^mitrobenzoylamino-,  and 
rfinitrorfibenzoylamino-  (MiTSUGl, 

Beyschlag,    and    Mohlau),    A.,    i, 
338. 
Fhenoxozone      {diphenylene      dioxide), 
preparation     of      (Fakben'fabrikex 
voRM.     F.     Bayer     &     Co.),     A., 
i,  764. 
o-Phenoxyacetyloxybenzoic  acid  (Che- 
mische      Fabrik      vox      Heyden), 
A.,  i,  486. 
2-Phenoxybenzoic  acid,  4-bromo-  (GoM- 

liKRf;  and  Cone),  A.,  i,  58. 
4-Phenoxybeiizoic    acid,     2':4'-rfinitro-, 
and    its    silver    .salt    (Cook),    A.,    i, 
731. 
l-o-Phenoxybenzyl-2-naphthol-3-carb- 
oxylic  acid,  methyl  ester  of  (Friedl), 
A.,  i,  742. 
4-(or     l-)Pheiioxy-5-methylaiithraquin- 
one,l-(or4-)chloro-8-hydroxy-  (Wal.'^h 
and  \Veiz.maxn),  T.,  690. 
7-Plieiioxy-a-plienylpropane,  )3-hydroxy- 

(Fovrneav),  a.,  i,  246. 
o-Phenoxypropane,  T-chloro-fl-hydroxy-, 
jihenylurethane  of  (Boyd  and  Mable), 
T.,  1789;  P.,  209. 
Fhenoxypropanolamines     (Boy'd),     T., 

1791  ;  P.,  209. 
i8'-Fheiioxyi5cpropyl  alcohol,   /S-amino-, 
and  its  salts   (Boyd),   T.,    1791  ;  P., 
209. 
Fhenoxypropylenebromohydrin    (Four- 

neav),  a.,  i,  246. 
Phenyl     acetate,     4-bronio-2-nitro-,    4- 
bromo-2:6-<Zmitro-,  2-bromo-4- 

nitro-,      and     2-bromo-4:6-rftmtro- 
(VAN  Eri'),  a.,  i,  618. 
sodium   carbonate,   action   of  acetone 
on    (Moll    van     Charante    and 
Moxtagne),  a.,  i,  311. 
benzyl    ether    (v.     Meyer),    A.,    i, 

316. 
ether,  /«^rabromo-  (Cook),  A.,  781. 
ckcobromo-     (Bonneaud),     A.,     i, 

670. 
2:4-<f2'nitro-,     and      /rtnitro-,     and 
derivatives  (Cook),  A.,  i,  781. 
ethers,    action   of  bromine  on,  in  the 
presence   of    aluminium    liromidc 
(HoNNKAun),  A.,  i,  669. 
derivatives  of,  with  glycerol  (Foitr- 
NEAU),  A.,  i,  246. 


Phenyl  ethers,  ^;-chloro-o-amino-,  2-  and 
4-chloro-2'-amino-,  2-  and  4-chloro- 
4'-amino-,  4:2'-  and  4:4'-rfichloro-2- 
amino-,  2:4'-<iichloro-4-aniino-,  and 
their  derivatives  (Farbenfabkiken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  312. 

ethyl  ether.     See  Phenetole. 

glycide  ether,  ^'-uitro-  (Fouhnkau), 
A.,  i,  247. 

mercaptan,  interaction  of,  with  thionyl 
chloride  (Tasker  and  Jones),  P., 
234. 
OT-hydroxy-,   and  its  lead  salt  (v. 
SzathmIry),  a.,  i,  733. 

propyl  ether,  peiitahromo-  (Bon- 
neaud), A.,  i,  670. 

0-,  VI-,  and  p-tolyl  ethers,  2-  and 
4-amino-  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  374. 

m-  and  p-to]y\  ethers,  p-chloro-,  and 
their  sulphonic  acids  (Farbex- 
fabrikex  vorm.  F.  Bayer  k  Co. ), 
A.,  i,  312. 

p-tolyl  ether,  2:4-dmitro-,  and  its 
derivatives  (Cook),  A.,  i,  731. 

sulphide,  action  of  hydrogen  peroxide 
on  (Hixsbero),  A.,  i,  164. 
chloro-hydroxy-       (Gazdar       and 
Smiles),  T.,  2252. 

■vnuyl   ether  (Wohl  and  Berthold), 
A.,  i,  620. 
Phenylacenaphthaphenazonium,       and 

2-amino-,    and    3-cliloro-,    and    their 

derivatives  and  salts  (Ull.maxn   and 

Cassirek),  a.,  i,  202. 
Phenylacetaldehyde,     a-cyano-      (Bod- 

roux),  a.,  i,  623. 
Phenylacetamide,      o-bromo-a-isonitro-, 
potassium     salt     of,     and     a-o-di- 
bromo-a-nitro-     (WiSLlCKNUS     and 
Fischer),  A.,  i,  622. 

o-nitro(PscHORRaudHoPFE),A.,i,737. 
Phenylacetic     acid,    behaviour    of,    in 
fowls  (ToTAXi),  A,,  ii,  880. 

menthyl  ester  of  (Gohen  and  Duducy), 
T.,  1749. 
Phenylacetic  acid,   a-amino-ju-bydroxy- 
and  its  salts  (Aloy  and  Rabaut), 
A.,  i,  558. 

o-bromo-a-amino-  (WisLlCKNUS  and 
Fi.scher),  a.,  i,  622. 

oximinonitro-,  ethyl  ester,  and  its 
derivatives  (SrHHiPT  and  Dietbsle), 
A.,  i,  815. 

dithio-,    methyl    ester  (HoUBBN  and 
Schui.tze),  a.,  i,  711. 
Phenylacetonitrile  (baizyl  cyanide),  syn- 
theses by  means  of  (BoDROUX  and 
Taboury),  a.,  i,  257. 

action  of  benzaldehyde  on  the  sodium 
derivative  of  (BoDRorx  and  Ta- 
BoriiY),  A.,  i,  622, 
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Fhenylacetonitrile  {benzyl  cyanide),  ac- 
tion of  esters  of  monobasic  aliphatic 
acids    on    the    sodium    derivative   of 
(BoDROUx),  A.,  i,  623. 
Fhenylacetonitrile,    o-amino-,    and    its 
derivatives  (Pschorr  and  Hoppe), 
A.,  i,  737. 
o-bromo-,  condensation  of  ethyl  nitrate 
with,   and  o-bromo-o-isonitro-,   and 
its  methyl   ether  and  sodium  and 
potassium   salts   (Wislicenus   and 
Fischer),  A.,  i,  621. 
Phenylaceturic  acid,  j?-chloro-  (Fried- 

MANN  and  Maase),  A.,  ii,  795. 
Fhenylacetylaminometliylcarbinol 

(Pictet  and  Gams),  A.,  i,  774. 
Phenylacetyl-;8-3-methoxy-4:5-methyl- 
enedioxyphenylethylamine  (Salway), 
T.,  1213. 
Phenylalanine,     w-chloro-     (Flatow), 
A.,  ii,  321. 
p-chloro-,   and   its  hydrochloride  and 
benzoyl  derivative  (Friedmann  and 
Maase),  A,,  ii,  794. 
Phenyl-c^Z-alanine,  2:4-rfmitro-  (Abder- 

halden  and  Blumberg),  A.,  i,  371. 
Phenylalkylamines,  o-dihydroxy-,  optic- 
ally inactive,   preparation  of  (Farb- 

WERKE    VORM.     MeISTER,     LuCIUS,   & 

Brunixg),  a.,  i,  372,  664. 
Phenylalkylnitroamlnes,  ^rinitrc- 

(Franchimont),  a.,  i,  617. 
Phenyl    o-aminopropyl    ketone,   hydro- 
chloride,  picrate    and  platinichloride 

of  (Hildeshetmer),  a.,  i,  891. 
e-Phenylamylamine,  and  its  derivatives 

(V.  Braun),  a.,  i,  844. 
l-Phenyl-2-maniylurazole  (Brunel  and 

Agree),  A.,  i,  521. 
Phenyl-7?-anisidine,  <ribromo-(WiEi,AND 

and  Wecker),  A.,  i,  243. 
S-Phenyl-a-anisyl-Aa-butene-yS-dianil 

(Borsche    and      Titsingh),    A.,     i, 

65. 
o-Phenyl-S-anisyl-Aa-butene-y^-dianil 

(Borsche  and  Titsingh),  A.,  i,  66. 
Phenyl-jB-anisylethylene,  dthromo- 

derivative  of  (Busionies),  A.,  i,  668. 
2-Phenyl-6-anisylpyridine  (Scholtz  and 

Meyer),  A.,  i,  562. 
5-Phenyl-)8-o-anisyltliiosemicarbazide, 

and  its  m-nitrobenzylidene  derivative 

(BrscH    and     Reinhardt\     A.,    i, 

77. 
Phenyl-jo-anisyl-3:4-sre»i-triazoloisooxa- 

zole  (WiELAND,  GMELiN.and  Roseeu), 

A.,  i,  785. 
Phenylarsenious      oxide,      ;?-hydroxy- 
(Farbwerke       VORM.      Meistek, 
Lucius,  &  BrDning),  A.,  i,  148. 

/>-iodo-  (Mameli  and  Patta),   A.,  i, 
531. 


Phenylarsinic  oxide,  jj-amiuo-,  conden- 
sation product  of,  with  j8-naphtha- 
qninonesulphonic  acid  (Ehrlich, 
Bertheim,  and  Schmitz),  A.,  i,  452. 

Phenylarsinic  acid  and  its  derivatives, 
reduction  products  of  (Ehrlich, 
Bertheim,  and  Schmitz),  A.,  i, 
451. 

Phenylarsinic  acid,  o-amino-  {o-arsanilic 

acid)  4-chloro-  (Benda),  A.,  i,  148. 

J!?- amino-   {arsanilic    acid)    carbamide 

and  thiocarbamide  derivatives  of 

(Farbwerke    VORM.     Meister, 

Lucius,  &  Brijning),  A.,  i,  148. 

mono-     and     c^zbromo-,     rfichloro-, 

mono-  and  di-iodo-  (Bertheim), 

A.,  i,  346. 

Phenylarsinoacetic  acid,  j:>-amino- 
(  Ehrlich,  Bertheim,  and  Schmitz), 
A.,  i,  452. 

Phenylasparagine,  2-A-dimixo-  (Abder- 
HALDEN  and  Blumberg),  A.,  i,  371. 

Phenylbenziminazole-o-carboxylic  acid. 
See  Benziniinazole-2-benzoic  acid. 

Phenyl-i/'-aziminobenzene.  See  2:1:3- 
Benztriazole. 

Phenyl-2-aziminonaphthalene-5:7-di- 
sulphonic  acid,  j:>-nitro-,  and  jp-amino- 
(Gesellschaft      fur       Chemische 
Industrie  in  Basel),  A.,  i,  207. 

Phenyl-2-azimino-5-naphthol-7-sulpho- 
nic    acid,  ^-amino-,    preparation     of 
(Gesellschaft  fur  Chemische  In- 
dustrie IN  Basel),  A.,  i,  206. 

3:4-Phenylazimino-5-phenyli5cioxazole. 
See         DiphenTl-3:4-f/cm-triazole-z'so- 
oxazole. 

Phenylazoimide,  o-  and  ??i-bron)o-(DiM- 
ROTH  and  Pfister),  A.,  i,  904. 

l-Phenyl-l:2:3-benzotriazole-5-sal- 
phonic  acid  (Sciiwalde  and  Wolff), 
P.,  340. 

2-Phenyl-l:3-benzoxazine-4-one 
(Titherley),  T.,  200  ;  P.,  9. 
6-bromo-  (Hughes  and  Titherley), 

P.,  344. 
6-chloro-  (Titherley  and  Hughes), 
T.,  1376  ;  P.,  175. 

6-Phenyl:l:2:3:7:9-benzpentazoIe,  4- 
liydroxy-  (BiJLOw),  A.,  i,  81. 

l-Phenyl-benzsulphontriazine  ( U  ll- 
MANN  and  Gross),  A.,  i,  886. 

2-Phenyl-2:l:3-benztriazole,  5amino-, 
6-chloro-5-nitro-,  4:5:7-<richloro-6- 
hydroxy-,  and  4;5-dichloro-6:7- 
dfhydroxy-  (ZiNCKE  and  Scharff), 
A.,  i,  141. 

Phenylbenzylacetone,  4:4'-rf2chloro- 
(Straus,  KniER,  and  Lutz),  A.,  i,  567. 

;3-Fhenyl-a-benzylglataconic  acid  and 
its  barium  and  silver  .siilts  (Fklst  and 
Pom  me).  A.,  i,  39. 
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jS-Phenyl-y-benzylidenebutyric       acid, 

/3-hydroxy-,     methyl     ester     and    its 

rfibromide,    and  y-bromo/S-hydroxy-, 

methyl  eater  (Kohler  and  Heritage), 

A.,  i,  484. 
^-Phenyl-a-benzylideneglntaconic   aeid 

(Feist  andPoMME),  A.,  i,  39. 
l-Phenyl-4-benzyIidene-3-methyl-5- 

P3rTazolone-2'-carboxylic  acid 

(MicHAELis,  Krug,  Leo,  and  Ziesel), 

A.,  i,  514. 
l-Pheiiyl-4-benzylidene-3-methyl-5- 

pyrazolone-3'-  and  4'-carboxylic  acid 

(MicHAELisand  HoRX),  A.,  i,  517. 
j3-Phenyl-7-benzylideneyalerie  acid, 

/5-hydroxy-,    methyl    ester  (Kohlek 

and  Heritage),  A.,  i,  484. 
Phenyl  benzyl  ketone,  semicarbazone  of 

(Sexderens),  a.,  i,  489. 
2-Phenylbenzyl-6-methyl-«-propyI- 

piperidinium  iodide  (Scholtz),  A.,  i, 

634. 
)3-Phenyl-/3-benzylpropionic  acid,  and  its 

silver  salt  (Ruhemann),  T.  ,  460. 
/3-Phenyl-o-benzyl-o-propylpropiophen- 

one  (Haller  and  Bauer),  A.,  i,  490. 
Phenylbenzyl  sulphoxide  (Pcmmerer), 

A.,  i,  468. 
Phenylbiuret,  p-bromo-  (Boeseken  and 

CoivERT;,  A.,  i,  645. 
/8-Phenyl-7-bromobenzylidenebutyric 

acid,      3-hydroxy-,       methyl      ester 

(Kohler    and     Heritage),     A.,     i, 

484. 
5- Phenyl- l-^^-bromophenylpyrazoline 

(ArwERs  and  Vos.-*),  A.,  i,  70. 
5-Phenyl  -  /3-  m  -bromophenylthioaemi- 

carbazide   (BuscH  and  Rei.miabdt), 

A.,  i,  76. 
Phenyl-p-bromoqninoxanthenol  bromide 

hydrobroniide  (Gomberg   and  Cone), 

A.,  i,  58. 
Phenyl-/7-bromoxanthenol       and       its 

bromide  (Gomberg  and  Cone),  A.,  i, 

58. 
a-Phenyli^obntane,  /-a/B-rfiliydroxy- 

(McKeszie  and  Wren),  T.,  481. 
a-Phenylbatan-i3-one,   semicarbazone  of 

(.Senderens),  a.,  i,  489. 
Phenylbatylamine,  trtnitro-  (Franchi- 

mont),  a.,  i,  616. 
S-Phenylbatylamina,  and  its  derivatives 

(V.  Brain),  A.,  i,  844. 
Phenylbntyl  ajclohexjl         ketone 

(Kohler  and  Bl'rnley),  A.,  i,  392. 
Phenylbatylnitroamine,  <rinitro- 

(Fran<  himont),  a.,  i,  616. 
l-Phenyl-2aiid4-H-,and  mbntylorasole, 

and   their  silver  wilts  (Brunkl  and 

Acree),  a.,  i,  521. 
7-Phenylbutyric    aeid,    preparation    of 

(RufEand  Froske),  A.  i.,  367. 


7-Phenylbutyromtrile  (v.  Braun),  A., 

i,  844. 
Phenylcamphoramic   acid,  ^-hydroxy-, 

isomeric  forms  of  (Piutti,  Leone,  and 

D'Emilio),  a.,  i,  675. 
Phenyl-a-camphoramic  acid,   3-amino-, 

and    its     hydrochloride    and     acetyl 

derivative,    4-hydroxy-,   and   3-nitro- 

(Wootton),  T.,  413. 
Phenylcamphorimide,  ^-hydroxy- 

(Piutti,  Leone,  and  D'Emilio),  A., 

i,  675. 
Phenylcarbamic     acid,     5-hydroxy-m- 
xyhi  ester  of  (Caklinfanti),  A.,  i, 
733. 

chloro-  and  bromo-  substituted  propyl 
and  wopropyl  esters  of  (JoHNSON 
and  Langley),  A.,  i,  885. 
Phenylcarbamide,  action  of  chlorine  on, 

and  2:4;64nchloro-  (Chattaway  and 

Chaney),  T.,  292  ;  P.,  22. 
Phenylcarbamylforylpyrajtolone    (Tok- 

REYand  Zanetti),  A.,  i,  892. 
9-Phenylcarbezole  (Cassella  &    Co.), 

A.,  i,  775. 
Phenylcarbithionic  acid.      See  Benzoic 
acid,  dithio-. 

o-hydroxy-.    See  Salicylic  acid, dithio-. 
Phenylchlorocarbamide,  p-chloro-, 

•2:4-rfichloro-,      and      2:4:6-^richloro- 

(Chattaway     and     Chaney),     T., 

294. 
Phenylc?!chlorocarbamide,        p-chloro-, 

2:4-rfichloro-,     and    2:4:6     inchloro- 

(Chattaway  and  Chaney),  T.,  295. 
Phenyl-s-rfichlorocarbamide     (Chatta- 
way and  Chaney),  1'.,  297. 
Phenyl/rtchlorocarbafflide,       p-chloro-, 

and  2:4:6-<nchloro-  (Chattaway  and 

Chaney),  T.,  295. 
Phenyl-l:3-rftchloro-4-iodophenyliodon- 

iom,      l:3-dichloro-,      chloride     and 

other  salts    (Willgerodt  and    BoL- 

lert),  a.,  i,  828. 
3-Phenyl-l-o-chloro-p-nitrophenyl-6- 

methyl-l:2:4-triazole  (Ponzio),  A.,  i, 

444. 
Phenyl-l:3-(f2Chlorophenyliodoniain, 

iodide  and  other  salts  (Willgerodt 

and  Bollert),  A.,  i,  828. 
Phenyl-s-^rtchlorophenyliodoniam, 

chloride  and  io<iide  (Willgerodt  and 

WiLf-KE),  A.,  i,  828. 
8-Phenyl-/3-7n-chlorophenylthioBemi- 

earbaside  (Bu.'^ch  and   Keinhardt), 

A.,  i,  76. 
Fhenylj^-ehloroqainoxanthenol  chloride 

hydrochloride  (Gomberg  and  Conk), 

A.,  i,  58. 
Phenyl -/^-chlorottyrylchlorobromo- 

methane.  ;>-chloro-  (Straus,  Acker- 

MANN,  and  Lutz),  A.,  i,  12<). 


ii.  1420 


INDEX  OF  SUBJECTS. 


Fhenyl-jD-chlorozanthenol,       and      its 

chloride  (Gomberg  and  Cone),  A.,  i, 

57. 
Phenylcinchotozile,     chloro-,    and    its 

picrate   and   jjlatinichloride   (Coman- 

Ducci),  A.,  i,  583. 
Phenylcinchotozol,  salts  and  derivatives 

of  (CoMANDUcci),  A.,  i,  582. 
)8-Phenyl-7-cinnamylidenebutyric  acid, 

yS-hydroxy-,    methyl    ester    (KoHLER 

and  Heritage),  A.,  i,  485. 
Fhenyloitraconamic    acid,    ^-hydroxy- 

(PiUTTi,  Pagniello,  and  Marciano), 

A.,  i,  672. 
Fhenylcitraconimide,  jo-hydroxy- 

(PirTTi.  Pagniello,  and  Marciano), 

A.,i,  672. 
iV-Plienyl-3-C2/cZocitraloxime         (Ales- 

sandri),  a.,  i,  753. 
1-Phenylcitronellol    (Aitsterweil  and 

Cochin),  A,,  i,  572. 
Phenyl-i/z-cumyloxamide  (Suida),  A.,  i, 

665. 
Phenyloyanocarbamide,  ^-bromo-,    and 

its   copper  and  potassium  salts,    and 

its  silver-ammonia  derivative  (Boese- 

ken  and  Couvert),  A.,  i,  644. 
Phenyldi-;7-ani8ylcarbinol  chloride 

hydrochloride  (Gomberg  and  Cone), 

A.,  i.  58. 
Plienyldiazotria2olehydrate(MANCHOT), 

A.,  i,   442. 
Phenyl  dibenzoylc^taminotolyl  sulphide, 

^rinitro-  (Mitsugi,  Beyschlag,  and 

MoHLAu),  A.,  i,  337. 
o-Phenyl-j83-di-p-ethylphenylpropionic 

acid,  and  its  ethyl  ester  (Bi.strzycki 

and  Mauron),  A.,  i,  845. 
yS-Phenyl-ao-diethylpropiophenone 

(Haller  and  Bauer),  A.,  i,  490. 
/3-Phenyl-oa-diethylpropionyl     chloride 

(Haller and  Bauer),  A.,  i,  490. 
Phenyldiguaiacylmethane   (Manchot), 

A.,  i,  314. 
PhenyldicycZohexylcarbinol  (Godohot), 

A.,  i,  105. 
Phenyldicj/cZohexylmethane,      nitro-de- 

rivatives  of  (Godchot),  A.,  i,  104. 
2-Phenyldihydro-l:3-benzoxazine-4-one, 
6-bromo-  (Hughes  and  Titherley), 
P.,  344. 

6-chloro-  (Titherley  and  Hughes), 
T.,  1374  ;  P.,   175. 
2-Phenyldihydrot5oindole,  methiodide  of 
■    (ScHOLTZ  and  Wolfrum),  A.,  i,  772. 
7-Phenyldihydro-a/3-phenonaphtha- 

cridine,    10-hydroxy-,   and  its  acetyl 

derivative  (Pope  and  Howard), T.,  976. 
3-Phenyldihydropyrazoqainazolone,    6- 

amino-,  and  its  benzylidene  derivative, 

4:6-dichloro-,  and  6-oximino- 

(MiCHAELis  and  Leo),  A.,  i,  515. 


Phenyl-3:4-dihydro-l:3-qaiiiazolone, 

2-o-amino-,    and  its  acetyl  derivative 

(MoHR  and  Kohler),  A.,  i,  116. 
3-Phenyl-5-p  dimethylaminostyrylq/cZo- 

hexan-l-one-2-carboxylic  acid,  ethyl 

ester  (Borsche),  A.,  i,  684. 
3-Phenyl-5-^j-dimethylanuno8tyryl- 

A'-«/c/ohexen-l-one-2-carboxylicacid, 

benzoyl   derivative  of  its  ethyl  ester 

(Borsche),  A.,i,  684. 
4Phenyl-2:6-dimethyll:3:7:9-benztetr- 

azole  (BuLOW  and  Haas),  A.,  i,  203. 
l-Phenyl-2:4-dimethyl-3-bromometliyl- 

5-pyrazolone,    ju-nitro-    (Farbwerke 

VORM.  Meister,  Luciu-s,  &  Bruning), 

A.,  i,  78. 
7-PhenyI-)33-diniethylbutan-7-ol 

(Lucas),  A.,  i,  378. 
l-Phenyl-2:3-dimethyl-4-ethyl-5-pyr- 

azolone,  ^-nitro-  (Farbwerke  vorm. 

Meister,     Lucius,     &     Brijning), 

A.,  i,  340. 
PIienyl-l:3-dimethylglyoxalone-4:6- 

glycol,     i:5-dihTomo-     (Biltz      and 

Behrens),  a.,  i,  589. 
2-Plienyl-l:l-dimetliyl«/cfohexan-3:8- 

dione  (Bor.sche),  A.,  i,  36. 
Phenyl-l:3-diniethylhydantoin,         5:5- 

c^ibromo-  (Biltz  and  Behrens),  A.,  i, 

589. 
l-Plienyl-2:4dimethyl-3-hydroxy- 

methyl-6-pyrazolone,  pamino-,  and^- 

nitro-,  and  its  acetate  (Farbwerke 

voRM.  Meister,  Lucius,  &  BRtiNiNo), 

A.,i,  78. 
l-Plienyl-2:4-dimethyl-3-liydroxy- 

methylpyrazolonedi-co-acetic  acid,  p- 

amino-  (Farbwerke  vorm.  Meister, 

Lucius,  &  BrDning),  A.,  i,  340. 
i3-Phenyl-38-dimethylpentane(ScHREiN- 

er),  a.,  i,  661. 
;8-Phenyl-oa-dimethylpropionyl  chloride 

(Haller  and  Bauer),  A.,  i,  490. 
l-Phenyl:2:3-dimethyl-6-pyrazolone8, 

soluble  compounds  from  (Riedel),  A., 

i,  433. 
Phenyldinaphthaquinoxanthenol   chlor- 
ide    hydrochloride     (Gomberg     and 

Cone),  A.,  i,  57. 
Phenyldinaphthazanthenol  and  its  salts 

(Gomberg  and  Cone),  A.,  i,  57. 
Phenyldiozindole,  and^-bromo-  (Kohn), 

A.,  i,  697. 
Phenyldithiocarbamic      acid,     methyl, 

ethyl  and   propyl  esters  (RoscHDEST- 

vensky),  a.,  i,  107. 
;8-Phenyl-aa-di-ji'-tolylpropioiiic  acid,  and 

its     silver     salt     and     methyl     ester 

(BisTRZYCKi  and  Mauron),  A.,  i,  845. 
a-Fhenyl-3j3-di-o-xylylpropionic      acid, 

and  its  methyl  ester  (Bistrzycki  and 

Mauron),  A.,  i,  845, 


INDEX   OF  SUBJECTS. 


ii.  1421 


^•Fhenyleneacetic-ozalacetic  acid.     See 

o)-CarboxT-j!J-tolyloxalacetic  acid. 
p-Phenyleneaceticpyruvic  acid.    See  w- 

Carbo.xy-jB-tolyl[)\Tuvic  acid. 
js-Phenylenediamine,  zincichloride  (Red- 

DELiEx),  A.,  i,  747. 
Fhenylenenaphthylene-SQltam       (Ull- 

MAXX  and  Gross),  A.,  i,  886. 
Phenylethane,    aa;3/3-<t^rabromo-o-nitro- 

(Helleu  and  Tischxeri,  A.,  i,  37. 
1-Phenyl  -3-ethoxyniethyl-  5  -pyrazolone- 
4-carboxylic  acid,  ;>-nitro-,  ethyl  ester 
(Farbwerkevorm.  Meister,  Lucius, 
&  Brunixg),  A.,  i,  340. 
Phenylethylalkylamines,      jt>- hydroxy-, 
syntheses  of  (Walpole),  T.,  941  ;  P., 
87. 
5-Phenyl-)8-ethylallylmalonamic       acid 

(Macleod),  a.,  i,  846. 
/3-Phenylethylamine,  2?-amino-,  and  its 
derivatives  (Johnson  and  Guest), 
a.,  i,  310. 
jP-hydroxy-,  fate  of,  in  the  organism 
(EwiNsand  Laidlaw),  A.,  ii,985. 
and    its     hydriodide     and    hydro- 
chloride   (Rosenmund),     a.,     i, 
106,  241. 
3:4-dihydroxy-,    preparation    of,    and 
its    hydrobromide     (Baruer     and 
Ewiss),  T.,  2257  ;   P.,  248  ;  (Max- 
NicH  and  Jacobsohn),  A.,  i,  168. 
2:3:4-<rihydroxy-,  hydrochloride 

(Barger  and   Ewixs),    T.,    2260  ; 
P.,  248. 
o-  and  p-nitTO-,  and  2:4-(/initro-,  and 
their    derivatives     (Johnson     and 
Guest),  A.,  i,  310. 
u-Phenylethylaininomethylisatin  (EiN- 

HORN  and  GorrLER),  A.,  i,  137. 
Phenylethylammoninm  methyl  sulphate 

(Johnson  and  Guest),  A.,  i,  471. 
o-Phenyl-o-ethylbutyramide   (  Bodeoux 

and  Tabuuky,,  A.,  i,  557. 
a-Phenyl-a-ethylbntyric      acid      (BoD- 

Rorx),  A.,  i,  67'2. 
a-Plienyl-a-ethylbutyronitrile(BoDROUX 

and  Taboury),  A.,  i,  482. 
2-Phenyl-l  ethyl- 1 : 2- dihydrocinchonine 

(Freuxd  and  Mayer),  A.,  i,  132. 
8-Pbenyl-6-ethyldihydropyrazoqain- 

azolone  ( .M  icha  ems  and  Lko),  A.  ,i,51 5. 
Phenylethyldimethylamine,  synthesis 
of,  and  its  hydrochloride  and  platini- 
chloride  (Johnson  and  Gdest),  A.,  i, 
470. 
Phenylethylethozyethylcarbinol    (Rey- 

xoi.iis),  A.,  i,  858. 
Phenylethylethylamine,  p-hydrozy-,  and 
its  derivatives  (Walpole),  T.,  948  ; 
P.,  88. 
3:4-iithydroxy-,  and  its  hydrochloride 
(Pyman),  T.,  274, 


Phenylethylidenedeozybenzoin    (Ruhe- 

maxx),  T. ,  459. 
Phenylethylmethylamine,     jj-hydroxy-, 
and  its  derivatives  '  Walpolb),  T., 
945  ;    P.,  88. 

3:4-dihvdroxy-,  and  its  salts  (Pyman), 
T.,  2>2. 

j!?-nitro-,  and  its  hydrobromide  (John- 
son and  Guest),  A.,  i,  471. 
7-Phenyl-7-ethylpentane   (Schreiner), 

A.,  i,  661. 
S-Phenyl-^S-ethyl-A-y-pentenoamide, 

(Macleod),  A.,  i,  846. 
5-PhenyI-3-ethyl-Ay-pentenoic  acid,    o- 

cyano-,    and   its   {jotassium   salt    and 

ethyl  ester  (Macleod),  A.,  i,  846. 
Phenylethylphosplunic    acid,    and    its 

ethyl  ester  (Arbusoff),  A.,  i,  803. 
)3-Phenyl-a-etiiylpropiophenone,  and  its 

oxime  (Halleu  and  Bauer),  A.,i,  490. 
Phenylethylpropylamine,      3:4-<iihydr- 

oxv-  and  its  hydrochloride  (Pyman), 

T.;  275. 
Phenylethylthiobenzamide     (Russell), 

T.,  957. 
jS-Phenylethyltrimethylammoiuiim,  3:4- 
rfi'hvdroxy-,  chloride  i  Baeger  and 
jbwiNs),  T.,  2258. 

;>nitro-,  iodide  (Johnson  and  Guest), 
A.,  i,  471. 
l-Phenyl-2-ethylarasole,  and  its  silver 

salt  (Brunel  and  .\crek).  A.,  i,  521. 
Phenyleozanthenol  dimethyl  ether.    See 

2:8-Dinietho.xy-9-phenylxanthen-9-ol. 
9-Phenylflaoreae-9  carbozylie    acid,  p- 

hydroxy-,  and  lactone  of   o-hydroxy- 

(Bistrzycki  and  v.  Weber),  A. ,  i,  743. 
9-Pheny  Ifluorone,  <<;/rabromo-3 -hydroxy - 
(Pope  and  Howard),  T.,  82. 

3-hydroxy-  (Pope  and  Howabd),  T., 
1026. 
Phenylformylaminomethylcarbinol 

(Pktet  and  Gams,  A.,  i,  774. 
Phenylfumardiamide,    /^-liydroxy-    (Pl- 
um), A.,  i,  23. 
l-Phenyl-S-fnryl-S-methylpyrazoline 

(ArwKRS  and  Vo.s8),  A.,  i,  71. 
l-Phenyl-3-furyl-2-methyl-6-i:sopyra«)l- 

ene,  4-nitro.so-,  and  its  hydrochloride 

(ToRREYand  Zaxetti),  A.,  i,  893. 
l-Phenyl-S-furyl-S-pyrazolone,     hydro- 
chloride, and  y>-bromo-,  w-nitro-,  and 

4-oximino-    (Tokkev    and    Zanktti), 

A.,  i,  893. 
2-Phen7l-3-faryl-4-<«f>pyT«iolone    (ToR- 

REY  and  Zanktti),  A.,  i,  893. 
l-Pl\fnylgeraniol      (Austerweil     and 

Cochin).  A.,  i,  687. 
/3-Fhenylglataconic  acid  and  its  barium 

and  calcium  salts,  semi-anilide,  semi- 

;7-toli)idide,  anil  and  p-toMl  (FuBTanci 

PoMMK),  A.,  i,  89, 
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iS-Phenylglutaric      acid,      o/3-dibroino- 

(Feist  and  Pomme),  A.,  i,  39. 
Phenylglyceric  acid,  diacetyl  derivative 

(Dieckmann),  a.,  i,  384. 
Fhenylglycidic   acid,    normal  and  acid 

potassium  salts  (Dieckmann),  A.,  i, 

384. 
Phenylglycine,     2:4.-dimtro-,     and    its 

ethyl      ester       (Abderhalden      and 

Blumberg),  a.,  i,  371. 
Phenylglycine-o-carboxylic  acid,  nitrile 
of    (Badische    Anilin-    &    SODA- 
Fabrik),  a.,  i,  319. 

f^ibromo-,    preparation    of    (Aktien- 

GESELLSCHAFT  FUR  AnILINFABRIK- 

ation),    a.,    i,    257  ;    (Badische 

Anilin-  &  Soda-Fabrik),   A.,   i, 

382, 
SA-dichloTo-    (Badische  Anilin-  & 

Soda-Fabrik),  A.,  i,  319. 
tetrach]oTo-    (Badische    Anilin-    & 

Soda-Fabrik),  A.,  i,  382. 
Phenylglycol-ji^-arsinic      acid      (Farb- 

WERKE    VORM.     MeISTER,    LuCIUS,    & 

Bruning),  a.,  i,  452. 

Phenylglyozylic  acid,  3:5-rfibromo-2- 
hydroxy-,  and  its  quinoxaline  deriva- 
tive (Fries  and  Moskopp),  A.,  i, 
332. 

Phenylguanamine.  See  1-Phenyl-1:3:5- 
triazine,  S-.o-diamino-. 

Phenylheptadecylnitrosoamine  (Le 

Sueur),  T.,  2437. 

Phenylcycfohexane,  l-.l-di-p-hydroxy- 
(Schmidlin  and  Lang),  A.,  i,  837. 

a-Phenyl-A^-ci/cZohexene-l-acetonitrile 
(Harding  and  Haworth),  T.,  497. 

j8-Phenyl-Av-hexenoic  acid,  /S-hydroxy-, 
methyl  ester  (Kohler  and  Heritage), 
A.,  i,  484. 

o-Phenyl-a-cyc/ohexylbutan-7-one 
(Kohler     and     Burnley),     A.,     i, 
392. 

o-Phenyl-o-«/c?o-hexylpentan-7-one 
(Kohler     and     Burnley),     A.,     i, 
392. 

Phenylcyc/ohexylpropiophenone  (Koh- 
ler and  Burnley),  A.,  i,  392. 

Phenylhistidine,  2:4-dtDitro-  (Abder- 
halden and  Blumberg),  A.,  i,  371. 

Plienylliydantoin,l-chloro-5:5-rfibronio-, 
and  \:S-dich\oTO-5:5-dihromo-  (Biltz 
and  Behrens),  A.,  i,  589. 

Phenylhydrazine,  the  system,  water  and 

(Blanksma),  a.,  ii,  594. 

catalytic  decomposition  of,  by  means 

of  cuprous  halides  (Arbusoff  and 

Tichwinsky),  a.,  i,  776. 

reaction,  modification  of  the  (Boese- 

ken),  a.,  ii,  1118. 
thiocarbimidoacetate    (Frerichs   and 
Forster),  a.,  i,  191. 


Phenylhydrazine,  nitroso-,  constitution 
of  (Thiele  and  Sieglitz),  A. ,  i,  777. 
preparation,    properties    and    copper 
derivative    of     (Bamberger    and 
Hauser),  a.,  i,  776. 
Phenylhydrazines,   o-acylated,   prepara- 
tion of  (Widmann),  a.,  i,  777. 
a-benzoylated,  preparation  of  (LocKE- 
mann),  a.,  i,  636. 
Phenylhydrazones  of  unsaturated  com- 
pounds, influence  of  constitution  on 
the  conversion  of,  into  pyrazolines 
(AuwERS  and  Voss),  A.,  i,  70. 
mutual    replacement    of,    and    semi- 
carbazones  (Knopfer),  A.,  i,  432. 
Phenylhydroxylamine,     derivatives    of 
(Alessandri),  a.,  i,  752. 
nitroso-,    ammonium    salt    ("  cupfer- 
ron  "),   quantitative  separations  by 
means    of  (Baudisch),  A.,  ii,   76  ; 
(Biltz  and  Hodtke),  A.,  ii,  560; 
(Hanu§  and  Soukup),  A.,  ii,  899. 
Phenyl  3-hydroxy-4-methoxystyryl 

ketone,   2:4:6-</'ihydroxy-.     See  Hes- 
peritin. 
Phenyl         4-hydroxy-3-methoxystyryl 
ketone,        2:i:6-trihydi-oxy-.  See 

Homoeriodictyol. 
l-Phenyl-3-hydroxymethyl-5-pyrazol- 
one,   ^-nitro-     (Farbwerke     vorm, 
Meister,  Lucius,  &  Bruning),  A., 
i,  340. 
3-Phenyl-2-o-hydroxyphenyl  3:4- 

dihy  dro  •  1 : 3-benzoxazine,  4  -  cyano- , 
derivatives  of  (Rohde  and  Schartel), 
A.,  i,  775. 
l-Phenyl-5-o-hydroxyphenyl-  3-ethyl 
and  3-propyl-pyrazoline(AuwERS  and 
Voss),  A.,  i,  71. 
Phenyl      3:4-c?thydroxystyryl     ketone, 

2:4:6-<n'hydvoxy-.     See  Eriodictyol. 
Phenyliminoacetamide    (Forster    and 

MULLER),  T.,   140. 

4-Phenylimino-3-phenylqninazoline-2- 

carboxylic  acid,  ethyl  ester  (Bogert 

and  Gortner),  A.,  i,  284. 
Phenylindoneacetic  acid,   methyl  ester 

(Stobbe  and  Seydel),  A.,  i,  46. 
Phenyl     iododichloride,     as-     and     s- 

<?7chloro-  (Willgerodt         and 

WiiXKE),  A.,  i,  828. 
Phenylitaconamic  acid,  ;j-hydroxy-,  and 

its    silver    salt     (Piutti,    Foa,    and 

Rossi),  A.,  i,  673. 
Phenylitacondiamide,  ^-hydroxy-  (Piut- 
ti, Foa,  and  Rossi),  A.,  i,  674. 
Phenylitaconimide,  ;)-liydroxy-  (Piutti, 

Foa,  and  Rossi),  A.,  i,  673. 
)3-Phenyl-o-lactic  acid,  jo-chloro-  (Fried- 
MANN  and  Maase),  A.,  ii,  794. 

jtf- hydroxy-,  behaviour  of,  in  the  liver 
(Schmitz),  a.    ii,  984. 


INDEX  OF  SUBJECTS. 


ii.  1423 


Phenyl-lactic   acid,  hydroxy-,   and   its 

calcium  salt,  and  its  presence  in  the 

urine   of  dogs   poisoned    with    phos- 
phorus (KoTAKE),  A.,  i,  384. 
Phenyl-rfMeucine,      2:4-rfmitro-,      and 

chloro:2:4-rfmitro-    (Abderhaldex 

and  BLr.MBERG),  A.,  i,  371. 
Fhenylmaleinamic       acid,      ^-hydroxy 

(PiUTTi),  A.,  i,  23. 
Fhenylmaleimide,  ^-hydroxy-  (Pitrm), 

A.,  i,  23. 
Phenylmenthylbenzamidine,     and      its 

hydrochloriie      and      platinichloride 

(Cohen  and  Marshall),  T.,  330. 
Fhenylmenthylethylbenzamidine,  and  its 

derivatives  (Cohex  and  Marshall), 

T.,  331. 
^Phenylmethoxyacetic     acid,     methyl 

ester    (McKenzie    and    Wren),    T., 

484. 
s-Phenylmethoxymethylthiocarbamide 

(JoHysox  and  Guesti,  A.,  i,  730. 
l-Phenyl-5-o-inethoxyphenyl-3-methyl- 

pjrrazoline  (Auwek-s  and  Voss),  A.,  i, 

71. 
3-Phenyl-5-j:j-methoxy8tyryl<*j/cZohexan- 

5-ol-l-one-2-carboxylic     acid,     ethyl 

ester  (BoRSCHE),  A.,  i,  683. 
3-Phenyl-5-/'-metlioxy8tyryl-A'-<-2/'-/ci- 

hexen-l-one-2-carboxylic  acid,    ethyl 

ester  (Bok.sche),  A.,  i,  683. 
Phenyl    o-methoxystyryl     ketone     (o- 

methoxyhenzylideneacetophenone) 

(Stobbe  and  Wilson),  T.,  1724  ;  P., 

206. 
l-Phenyl-3-methyl-5-acetonylpyrazole- 

4-carboxylic  acid,  and  its  silver  salt, 

oxime,  and  methyl  ester  (Bexaky), 

A.,  i,  43.5. 
I'soPhenylmethylacetykj/c/opentene- 

phenazine  (Ruuemann),  T.,  1444. 
Phenyl- A'- methylalanine    (Fkikdmanx 

and  GuTMAXN"),  A.,  i,  741. 
l-Phenyl-2-methyl-4-iMamylnrazole 

(NiRiiLixGEii,    Agree,  and    Heaps), 

A.,  i.  342. 
5-Phenyl6-methyl  1:2:3:7  Sbenzpent- 

azole  (BiLow),  A.,  i,  81. 
6  Phenyl-2  methyM:3:7:9-benztetr- 

azole,  4-hvdroxy- (BiLowand  Haas  , 

A.,  i,  2i  3' 
6  Phenyl  4  methyl-l:3:7:9  benztetr- 

azole  (Bii.ow  and  Haas),  A.,  i,  80. 
l-Phenyl-2-methyl  3bromomethyl-4- 

ethyl-5-pyrazolone,    ;^nitro-    (Farb- 

wekke  VOU.M.  Melster,    Lucius,  k 

Hrunixo),  a.,  i,  340. 
a-Phenyl-7-methylbatan-/3-one,  and  its 

semicarhazoni-    (.Sksuekens),    A.,     i, 

489. 
Phenyl    a-methylbntenyl    ketone,    di- 

bromide  of  (Rky.nolds),  A.,  i,  868. 


l-Phenyl-2-methyl-4-butylurazole 

(Nirdlixger,    Acbee,  and    Heaps), 

A.,  i,  342. 
a-Phenyl  7-methyl-a- isobutylvaleric 

acid  (BoDROUx),  A.,  i,  672. 
o-Phenyl-y-methyl-o-wobntylvalero- 

nitrile  (Bodroux  and  Taboury),  A. 

i,  482. 
a-Phenyl-3-methyI-n-butyramide  (  Bod- 

Roux  and  TABorRv),  A.,  i,  257. 
a-Phenyl-3-niethylbutyric    acid    (Bod- 

Roux  and  Tabuury),  A.,  i,  557. 
o-Phenyl-i3-methylbutyronitrUe     (Bod- 

Roux  and  Taboury),  A.,  i,  257. 
6-Phenyl-3-methyldihydroacridine,     8- 

hvdroxv-  (Pope  and  Howard),  T.,  83. 
(/Z-2'-Phenyl-6-methyl-l-ethyl-lallyl- 

piperidiniam,   iodide  and  other  salts 

(ScHOLTZ),  A.,  i,  634. 
l-Phenyl-3-methyl-4-ethyl-5-pyrazolone, 

^-nitro-    (Farbwerke  vorm.    Mels- 
ter,  Lucius,   &    Brunixg),    A.,    i, 

340. 
l-Phenyl-2-methyl-4-ethylnrazole 

(Nirdlinger,    Agree,  and    Heaps), 

A.,  i,  342. 
l-Ph«nyl-4-methyl-2-ethylurazole 

(BnuxEL  and  Agree),  A.,  i,  521. 
9-Phenyl-2-methylfluorone    (Pope    and 

Howard),  T.,  1026. 
rf-/3-Phenyl-^-methylglycidic  acid, 

sodium  salt  (Woottox),  T.,  409  ;  P., 

44. 
Phenyhnethylglycollic        acid.         See 

a-Pheiiylpropionic  acid,  o-hydroxy-. 
a-Phenyl-l-methyl-A-'-ci/<-/ohexene-4- 

acetonitrile      (Harding     and     Ha- 

worth),  T.,  498. 
Phenylmethylhydrazine,         thiocyano- 

acetate  (Frbrichs  and  Forstbr),  A., 

i,  192. 
Phenylmethylhydrozyethylamine, 

ethylene   oxide    from  the    quaternary 

base  of  (Kabe  and   Hallexsleben), 

A.,  i,  841. 
l-Phenyl-2  methyl  3-hydroxyinethyl-4- 

ethyl-5-pyrazolone,     ;j-amino-,     and 

p-nitro-  (Farbwerke  vorm.  Meisteu, 

Lucius,  &  Brl'xixc;),  A.,  i,  340. 
l-Phenyl-3-methyl-6-hydroxymethyl- 

pyrazole  (Bknary\  A.,  i.  435. 
IPhenyl  3-methyl-5-hydroiymethyI- 

pyrazole-4-carbozylic    acid,    and    its 

lactone  (Benauy),  A.,  i,  434. 
l-Phenyl-2methyl-3-hydroxymethyl-6- 

pyrasolone,     ;>-amiuo-,    and   ;>-nitro- 

(Farhwekkk  vorm.  M bister, Lucius, 

k  BuiM.Nr;),  A.,  i,  340. 
5Phenyl-3-methylnaphthaphenazoniam 

ferrichloride,  and  6-amiiio-,  and  3:6- 

diamine-,    salts    and    derivatives    of 

(Orloff),  A.,  i,  783. 
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as-Fhenylmethylpentamethylene- 
diamine  (v.  Bkaitn),  A.,  i,  820. 

5-Fhenyl-2-inethylplienazonium,  3:6- 
tiiainino-,  salts  and  derivatives  of 
(SAPOSHNiKOFFandORLOFF),A.,i,783. 

3-Phenyl-2-methyl-4-qumazolone,  6- 
and  7-acetylamino- (BooERT,  Amend, 
and  Chambers),  A.,  i,  895. 

2-Plienyl-6-iiiethyloxa2ole,  and  its  de- 
rivatives (Gabriel),  A.,  i,  432. 

5-FIienyl-2-methyloxazole,  and  its 
chromate  (Gabriel),  A.,  i,  431. 

j8-Phenyl-/3-nietliylpentane(ScHREiNER), 
A.,  i,  661. 

7-Phenyl-7-methylpentane(ScHBEiNER), 
A.,  i,  661. 

o-Phenyl-5-metliylpeiitan-/3-one,  and  its 
phenylhydrazone  and  semicarbazoiie 
(Sendebens),  A.,  i,  489. 

6-PhenyI-2-methyl-l-propylpiperidine 
(Scholtz),  a.,  i,  634. 

1  -Pheny  1- 2-methyl  4-propylurazole 
(NiRDLixGER,    AcREE,  and    Heaps), 
A.,  i,  342. 

a-Phenyl-'y-methyl  a-propylvaleramide 
(BoDROUx  and  Taboury),  A.,  i,  557. 

a-Plienyl-7-methyl-a-isopropylvalero- 
nitrile  (Bodroux  and  Taboury),  A., 
i,  482. 

l-Phenyl-3-methylpyrazole-2'-carb- 
oxylic  acid,  4-bromo-,  and  its  silver 
salt  and  ethyl  ester  (Michaelis  and 
Kading),  a.,  i,  517. 

l-Phenyl-S-methylpyrazole-S'-carb- 
oxylic  acid,  5-chloro-  (Michaelis  and 
Horn),  A.,  i,  517. 

l-Plieiiyl-6-methylpyrazoIe-2'-carb- 
oxylic   acid,  3-chloro-,  and  its  ethyl 
ester,   and    barium    and   silver    salts 
(Michaelis  and  Kading),  A.,  i,  516. 

l-Phenyl-3-methylpyrazole-4:2'-dicarb- 
oxylic  acid,  5-chloro-  (Michaelis  and 
Leo),  a.,  i,  515. 

l-Phenyl-3-methyl-5-pyrazolone-4-alde- 
hyde,  and  its  silver  salt,  phenyl- 
hydrazone, aldazine,  and  azomethine 
derivative  (Felix  and  Friedlander), 
a.,  i,  280. 

l-Phenyl-3-methyl-5-pyrazoIone- 

2'-carboxylic  acid,  and  4-bronio-,  and 
4-oxiinino-  (Michaelis,  Kruo,  Leo, 
and  Ziesel),  A.,  i,  514. 

l-Phenyl-3-methyl-6-pyrazolone- 
3'-carboxylic    acid,    and    its    esters 
and     4:4-r^<chloro-,     and     4-oximino- 
(Michaelis  and  Horn),  A.,  i,  517. 

1  -Phenyl-3-methyl-5-p3n:azolone- 
4'-carboxylic  acid,  and  its  derivatives 
(Michaelis  and  Horn),  A.,  i,  517. 

l-Pheiiyl-5-methyl-3-pyrazolone- 

2'-carboxylic  acid,  and  its  derivatives 
(Michaelis  and  Kajiing),  A.,  i,  516. 


2-Plienyl-5-metbylthiazole,      and 

platinichloride   (Gabriel),  A.,  i,  4£ 
5-Phenyl-2-methyltMazoIe,  and  its  c 

rivatives  (Gabriel),  A.,  i,  431. 
o-  and  ;8-Phenyl-5-inetliyithiosemicai 

azide,   m-chloro-   (BuscH   and   Rei 

hardt),  a.,  i,  76. 
l-Phenyl-4-iiiethyl-l:2:3:5-tetrazole 

(DiMROTH  and  Merzbacher),  A., 

898. 
l-Plienyl-5-methyl-l:2:3:4-tetrazole,a 

jo-nitro-    (Dimroth    and    de    Mof 

mollin),   a.,  i,   899. 
1  ■  Phenyl- 5 -me  thy  1-1 :2 : 3 :4-tetrazole- 

sulphonic  acid,  sodium  and  silver  sa 

(Dimroth  and  de  Montmollin),  1 

I,  899. 
Phenylmethylthiocarbamylthioglycoll 

acid,  and  its  derivatives  (Holmbe 

and  Psilanderhielm),  A.,  i,  834. 
lPhenyl-2-inethylurazole,  reactions  i 

with    diazo-alkyls   (Nirdlinger  a: 

Agree),   A.,   i,    341  ;    (Nirdlinge 

Mahshall,  and  Agree),  A.,  i,  444. 
o-Phenyl-7-niethylvaleric  acid  (Bodroi 

and  Taboury),  A.,  i,  257. 
a-Phenyl-7-methylvaleromtrile      (Bo 

Roux  and  Tabottry'),  A.,  i,  257. 
Phenylmethylvinyl  acetate   (Wohl  a; 

Berthold),  a.,  i,  620. 
9-Phenyl-2-methylxantheii,    6  -hydro x 

(Pope  and  Howtard),  T.,  81. 
ll-Phenyl-zS-naphthaxanthen,      8-hyc 

oxy-  (Pope  and  Howard),  T.,  83. 
3-Phenyl-l-naphthol  (Ruhemann),  '] 

461. 
Phenyl-a-  and  -^S-naphthylamines,  2:4-( 

nitro-,    hydrochlorides   of    (Buguei 

A.,  ii,  826. 
Phenyl-/3-naphthyIamine-5:7-disulph- 

onic   acid,  ^-nitro-o-amino-,    and    : 

disodium    salt    (Gesellschaft    Ft 

Chemische    Industrie    in    Basei 

A.,  i,  207. 
Phenyl- a-naphthyl  ketoneanil,  and  i 

hydrochloride  and  picrate  (Busch  ai 

Falco),  A.,  i,  747. 
Phenyl-a-       and      -d-naphthyloxami 

fSuiDA),  A.,  i,  665. 
6-Phenyl-2-o-naphthylpyridine,  and  i 

jtlatiuichloride  (Scholtz  and  Meyei 

A.,  i,  562. 
5-Phenyl-;8-2-naphthylthio8emicarb- 

azide,  and  its  benzylidene  derivati 

(Busch  and  Reinhakdt),  A.,  i,  76. 
Phenylnitromethane,    spontaneous    d 

coni])osition  of  (Dimroth),  A.,  i,  83 
3-Phenyl-l-jo-nitro-6-methyl-l:2:4  tri- 

azole  (PoNZio),  A.,  i,  443. 
a-Phenyl-;8-/)  nitrophenylethyl-5- 

methyl-thiocarbamide  (Johnson  ai 

Guest),  A.,  i,  471- 
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o-Phenyl-;3-;;-nitrophenyletliylthiocarb- 
amide  (Johnson auJGi.£sT),  A., i,  311. 
o-Phenyl-3-2:4-f/mitroplienylethylthio- 
carbamide  (Johxson  aud  Guest),  A., 
i,  311. 
l-Pheiiyl-5-j9-nitrophenyl-3-methylpyr- 

azoline  (Auwers  and  Vosis),  A.,  i,  71. 
3-Phenyl-l-o-iiitropheiiyl-5-niethyl- 

l:2:4-triazole  (PoNzio),  A.,  i,  443. 
Phenyl-^y-mtrophenyloxamide    (Suida), 

A.,  i,  665. 
5-Phenyl-;B-//i-iutroplieiiyltluo8emicarb- 

azide   (BrsCH  and  REiyH.\RDT),  A., 

i,  76. 
5  -  Pheny  1-1 -;Mutroplienyl-l :  2 :3-4- tetr- 

azole  (DiMROTH  and  de  Montmollin), 

A.,  i,  900. 
Phenyl    m-   aud  p-mtrostyryl   ketone- 

phenylhydrazone  (Auwebs  and  Voss), 

A.,  i,  71. 
3-Pheiiyl-l-t'-nitro-i)-tolyl-5-metbyl- 

1:2:4- triazole    (Poxzio),  A.,  i,  444. 
3  Phenyl-l-y/-iiitro-o-tolyl-5-methyl- 

l:2:4-triazole    (Ponzio).   A.,  i,  443. 
Phenyl-r^-nitro-yji-tolyloxainide    (Suida), 

A.,  i,  665. 
6-PhenyI-2-nonylpyridine,and  its  platini- 

chloride  (Scholtz  aud  Meter),  A.,  i, 

562. 
Fhenyloxazolone,  /)-bromo-,  and  oximiuo- 

p-bromo-,      paiitaciiromic      salts      of 

(Hantzsch  and  Heilbron),  A.,  i,  198. 
Phenyhs'joxazolonccondensation  of, with 

ethyl  nieso-xalate  (Meyer),  A.,  i,  593. 
Phenylpentadecylnitrosoamine  (Le 

SiELR),  T.,  2439. 
a-Phenylpentan-/3-one,    and     its     semi- 

carbazone  (Senderens),  A.,  i,  489. 
Phenylphenacetylaminomethylcarbinol 

(PitTET  and  Gams),  A.,  i,  774. 
s-Phenylphenazothioniom,      derivatives 

of  (Barnett  and  Smilm),  T.,  362  ; 

P.,  47. 
Phenyl -;>-phenetidyIethylene       (Busio- 

NiEs),  A.,  i,  668. 
o-Phenyl-//-phenetidylpropylene,       and 

jS-broino-  ( lUsif;Nif>«),  A.,  i,  668. 
Phenyl  c-phenylamyl  ether  (v.  Bracn), 

A.,  i,  844. 
Phenyl  /3-phenyl-a-methylbutyl  ketone, 

and  its  oxinie  (Reynolds),  A.,  i,  858. 
Phenyl  7-phenylpropyl        ether        (v. 

Brain),  A.,  i,  845. 
Phenyl       phthaliminopropyl       ketone 

(Hii.nE-sHEiMER),  A.,  i,  891. 
a-Phenylpropane,   7-bromo-  (Rvpk  and 
Buroin),  a.,  i,  161. 

a&YY-MrachXoTo-  (Clarke),  T.,  898  ; 
P.,  96. 
Phenylpropiolio,  acid  and  its  derivatives, 

condensation    of,   to   naphthalene   de- 
rivatives (Bucher),  a.,  i,  258. 


Phenylpropiolic  acid,  o-uitro-,  bromina- 
tion  of  (Heller  and  Tischner), 
A.,  i,  37. 
reduction  of  (Heller  and  Tisch- 
ner), A.,  i,  64. 
a-Phenylpropionic  acid,  o-chloro-,  optic- 
ally active  (McKenzie  and  Clouoh), 
T.,  1021. 
a-hydroxy-,    optically    active,    inter- 
conversion  -  of    (McKenzie    and 
Clough),  T.,  1016  ;  P.,   85. 
convefsion  of,  into  a-chloro-  (McKen- 
zie and  Clough),T., 2564  ;  P., 325. 
^a-hyd^oxy-,  ethyl  ester  (McKenzie 
and  Clough),  T.,  2569  ;  P.,  325. 
/3-Phenylpropionic    acid,    /3-amino-,    d- 
and  /-forms,  and  their  ethyl  esters, 
and   )3-fonnylamino-,    dl-,    d-,    and 
Z-forms  and  quinine  and  quinidine 
salts  of  (Fischer,  Scheibler,  aud 
Groh),  a.,  ii,  622. 
aafi-trichloTO-,    and   its   methyl   ester 

(Clarke),  T.,  893  ;  P.,  96. 
a-o-rficyano-,    ethyl    ester  (Mitchell 

and  Thorpe),  T.,  2275. 
a-hydroxy-,    optically    active,    inter- 
conversion     of     (McKenzie     and 
\Vren),  T.,  1355;  P.,  181. 
3-hydroxy-,     optically     active     (Mc- 
Kenzie and  Humphries),  T.,  123. 
d/-a-Phenylpropionyl  chloride,  o-chloro- 

(McKenzie  and  Clough),  T.,  1021. 
)3-Phenylpropionyl      chloride,       a0-di- 
chloro-,  and  ao/3-<richloro-  (Clarke), 
T.,  893  ;  P.,  96. 
j8-Phenylpropyl     acetate     (Wohl     and 

Berthold),  a.,  i,  620. 
o-Phenyl?.«opropyl    alcohol,   quaternary 
ammonium  base  from,  and  its  deriva- 
tives (Emde  and  Runne),  A.,  i,  479. 
Phenyl /^propylamine,  />- hydroxy-,  and 
3:4-rfihyilroxy-  (Mannich  and  Jacob- 
sohn),  a.,  i,  167. 
a-Phenylpropylene   a-    and    /9-glyooli, 
benzoyl   derivatives   of  (Zincke   and 
Zaun),  A.,  i,  316. 
a-Phenylpropylmalonie     aoid,    and    its 

ethyl  Lster  (Keyncu.ds),  A.,  i,  858. 
l-Phenyl-2-n-,  and  iwpropyloraxole  and 
their  silver  salts  (B  run  el  and  Acree), 
A.,  i,  521. 
l-Phenyl-4-n-propyIurazole        (Bbukrl 

and  Acree),  A.,  i,  521. 
a-PhenyI-a-/(-propylTaleronitrile    (BoD- 

Roux  and  Iaiiouhv),  A.,  i,  482. 
3-PhenyIpyrasoi«)coamaraione,  and  4- 
bromo-,  and  4-chloro-  (Michaelis  and 
Leo),  a.,  i,  515. 
3-Fhenylpyraiole-lacetic  aoid,  6- 
chloro-,  and  its  salts  and  5-chloro-4- 
bromo-  (Michaklib  and  Schmidt), 
A.,i,  641. 
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l-Phenylpyrazole-2'-carboxylic  acid,  5- 
chloro-  (MicHAELis  and  Ziesel),  A., 
i,  613. 

4-Phenylpyrazolme,  ami  its  platini- 
chloride  (Oliveri-Mandala),  A.,  i, 
433. 

l-Phenyl-5-,  and-o-3-pyrazolonecarb- 
ozylic  acids,  anhydrides  of  (Mich- 
AELis),  A.,  i,  512. 

S-Phenylpyrazoquinazoline,  7-ainino-, 
7-chloro-,  i:7-dich\oTO-,  and  7-hydr- 
oxy-,  and  its  salts  (Michaelis  and 
Leo),  a.,  i,  515. 

Phenylpyridinium,  dinitro-,  chloride, 
action  of,  on  mercuriated  amines 
(Reitzenstein  and  Stamm),  A.,  i, 
348. 
4:6-c?znitro-3-amino-,  chloride  (Zincke 
and  Weispfennig),  A.,  i,  586. 

Phenylpyrocinchonimide,  ^-hydroxy- 
(PiUTTi  and  Abati),  A.,  i,  674. 

Phenylpyruvic  acid,  ^-chloro-  (Fried- 
MANN  and  Maase),  A.,  ii,  795. 
j9-hydroxy-,  behaviour  of,  in  the  liver 
(ScHMiTz),  A.,  ii,  984. 

3-Plienyl-4-quinazolone-2-carboxylic 
acid,  methyl  and  ethyl  esters  (Bogert 
and  Gortner),  A.,  i,  284. 

1-Phenyhsoquinoline,  and  its  hydro- 
chloride and  platinichloride  (Pictet 
and  Gams),  A.,  i,  774. 

9-Phenylquinothioxantlienyl,  chloride 
hydrochloride,  4-bromo-,  bromide 
hydrobromide,  and  4-chloro-,  chloride 
hydrochloride  (Gomberg  and  Cone), 
A.,  i,  870. 

Phenylquinozanthenol,  chloride  hydro- 
chloride, and  ^-bromo-  and  ;o-chloro- 
(GoMBERG  and  Cone),  A.,  i,  56. 

JV-Phenylrhodanin,  ^-bromo-  (Holm- 
berg),  A.,  i,  361. 

o-Phenylstyrylacrylic  acid,  methyl 
ester  (PosNEK  and  Rohde),  A,,  i, 
848. 

6-PhenyI-4-8tyryldiliydrouracil(PosNER 
and  Rohde),  A.,  i,  848. 

3-Phenyl-5-styryl-A^-ci/cZoliexenone,  and 
its  isomeride  (Borsche),  A.,  i,  683. 

Phenyl  styryl  ketone,  ^-bromo-  (Koh- 
LER,  Heritage,  and  Burnley),  A.,  i, 
563. 

8-Phenyl-5-3-8tyrylvinylci/cZohexan-6- 
ol-l-one-2-carboxylic  acid,  ethyl  ester 
(Borsche),  A.,  i,  684. 

8-Plienyl-5-8-8tyrylvinyl-A'''-n/cfohexen- 
l-one-2-carboxylic  acid,  etliyl  ester 
(Borsche),  A.,  i,  685. 

Phenylsuccinic  acid,  o-  and  jo-nitro-, 
^-acetylamino-  (Fichter  and  Wal- 
ter), A.,  i,  29. 

o-Phenylanlpbonebenzoic  acid,  2':4'- 
dinitro-  (Maykr),  A.,  i.,  262. 


Fhenylsulphoxidoacetic  acid,  o-chloro-, 
(Fahbknwerke  vorm.  Meister, 
Lucius,  &  BrIining),  A.,  i,  379. 

Phenylsalphoxyacetic  acid  and  its  ethyl 
ester  (Pummerer),  A.,  i,  468. 

a-Phenylsulphoxypropionic  acid  (Pum- 
merer), A.,  i,  468. 

Phenyltartramic    acid,    ?«.-nitro-,    com- 
pound with  m-nitroaniline  (Tingle 
and  Burke),  A.,  i,  21. 
^-nitro-  (Tingle and  Burke),  A.,  i,  22. 

Phenyltetrahydroxazolone(ScHROETER), 
A.,  i,  431. 

Phenylthiobiuret,  ^-bromo-  (Boeseken 
and  Couvert),  A.,  i,  645. 

Phenyl thiocarbamic  acid,  allyl,  menthyl 
and  benzyl  esters  (Roschdestvensky), 
A.,  i,  107. 

iV-Phenylthiodiphenylamine  (Barnett 
and  Smiles),  T.,  364. 

Phenylthioglycol-;j-arsinic  acid  (Farb- 

WERKE    VORM.     MeISTER,     LUCIUS,    & 

Bruning),  a.,  i,  452. 

Phenylthiolacetic  acid,  ethyl  and  methyl 
esters  (Pummerer),  A.,  i,  468. 

Phenylthiolbenzoic  acid,  o-4',  and  5'- 
chloro-2'-nitro-,  o-2'A'-dimtTO-  and  o- 
2' A' -.6' -trinitro-  and  their  methyl  esters 
(Mayer),  A.,  i,  261. 

2-Fhenylthiol-4-broniobenzoic  acid 

(Gomberg  and  Cone),  A.,  i,  871. 

o-Phenylthiolpropionic  acid,  ethyl  ester, 
(Pummerer),  A.,  i,  468. 

9-Phenylthioxanthenol,  4-bromo-  (Gom- 
berg and  Cone),  A.,  i,  871. 

9-Phenylthioxanthenyl  chloride  and  its 
derivatives,  ^erchlorate,  4-bromo-, 
bromide  and  4-chloro-,  chloride  (Gom- 
berg and  Cone),  A.,  i,  870,  871. 

Phenyl -j9-tolylallylcarbinol  (Kuzmin), 
A.,  i,  109. 

S-Phenyl-i8-m-tolyl-o-benzylidenethio- 
semicarbazide     (Busch     and     Rein- 
hardt),  a.,  i,  76. 

a-Phenyl-o-ji?-tolylbutane-a75-triol 
(Kuzmin),  A.,  i,  110. 

Phenyl-o-  and  -Tn-tolyloxamide  (Suida), 
A.,  i,  665. 

Phenyl-;o-tolyloxamide,  jw-iodo-,  and 
4:2'-dimt.ro-  (Suida),  A.,  i,  665. 

3-Phenyl-;8-j»-tolylpropionic  acid,  8- 
hydroxy-,  and  its  salts  (Kuzmin),  A., 
i,  110. 

3-Phenyl-l-o-tolylpyrazole,  5-cbloro- 
(Michaelis  and  Leo),  A.,  i,  515. 

3-Phenyl-l-o-tolyl-5-pyrazolone  (Mich- 
aelis and  Leo),  A.,  i,  515. 

Phenyl-jw-tolylpyrrolinophenazine 
(Ruhemann),  T.,  1444. 

5-Phenyl-3-v«-,  -a-m-,  and  -)3-o-tolylthio- 
semicarbazides  (Busch  and  Rein- 
hardt),  a.,  i,  75. 
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Phenyltriazen,  o-,  m-,  and^j-bromo-,  and 

the    copper   derivative   of    the    lattor 

(DiMEOTH  and  Pfister),  A.,  i,  904. 
l-Fheiiyl-l:3:5-triazine,      3:5-rfiamino-, 

and  its  picrate  (Rackmans),  A.,  i,  897. 
FIienyl-2:l:4-triaziiie-3-one,      5:6-di-p- 

bromo-,   and  its    sodium   and  acetyl 

derivatives    (Biltz,    Edlefseh     and 

Setdel),  a.,  i,  570. 
Fhenyltriazoacetic  acid,  and  its  ethyl 

ester  (FoRSTER  and  Muller),  T.,  138  ; 

P.,  4. 
3-Phenyl-l:2:4-triazole,  5-bromo-  (Man- 

chot),  a.,  i,  442. 
4-FIienyl-l:2:3-triazoIe,   and    its    silver 

salt,  hydrochloride  and  platinichloride 

(Oliveki-Mandal.\    and    Coppola), 

A.,  i,  594. 
4-Fhenyl-l:2:3-triazole-5-carbozylic 

acid,  and   its   barium  salt  (Oliveri- 

Maxdala  and  Coppola),  A.,  i,  594. 
Fhenyltriazomalonic  acid,  and  its  ethyl 

ester     and      amide     (Forster     and 

MuLLER),  T.,  135  ;  P.,  4. 
Fhenyltriazomethylcarbamide  (Forster 

and  MuLLEK),  T.,  1065  ;  P.,  113. 
Flienyl-l:2:4-triazylhydrazine,    and    its 

derivatives  (Manchot),  A.,  i,  442. 
Fhenyltridecylnitrosoamine  (Le  Sueur), 

T.,  2440. 
Fhenyl-A'-trimethylalanine,  methyl 

ester,    platini-   and   auri-chlorides    of 

(Engelanu,,  A.,i,  843. 
l-Plieiiyl-2:3:4-trimethyl-5-pyrazoloiie, 

7)-nitro-(FARBWERKE  voRM.  Melstek, 

Lucius,  and  Brining),  A.,  i,  78. 
4-Fhenyltriphenylmethaiie     (Schlenk, 

Weickel,  and  Herzexsteix),  A.,  i, 

237. 
4-Fhenyltriphenylmethyl,  and  its  per- 
oxide (Schlexk,  Weickel,  and  Her- 

7,ex.steix),  a.,  i,  236. 
S-Fhenylvaleronitrile  (v.  Braun),  A.,  i, 

844. 
Fhenyl-r//-valine,   2:4-dmitro-   (Abder- 

HALDEN  and  Blumberg),  a.,  i,  371. 
9-Fhenylzanthen,     9-chloro-2:8-(fihydr- 
oxy-,  anil  its  derivatives  (v.  Baeykr, 

AlCKELIN,   DiEHL,    HaI.LENSLEBEN, 

and  Hess),  A.,  i,  253. 
3-hydroxy-,  and  its  acetate  and  benzo- 

ate  (Kauffmann  and  Pannwitz), 

A.,  i,  394. 
3:6-rfihydroxy-  (Pope  and  Howard), 

T.,  81. 
9-Phenylzanthen-9-oI,  and  j3-bromo-,  and 

p-chloro-,  and  their  derivatives  and 

salts  (GoMBKRG  and  Cone),  A.,  i,  66. 
4-hydroxy-,  and    1 :8-dihydroxy-,  and 

its  chloride  (v.  Baeter,  Aickelin, 

DiEHL,  Hallexslebrx,  and  Hkss), 

A.,  i,  251. 


9-Fhenylzanthoniuin,  3-amino-6-hyil  r- 
oxy-,  and  3:6-rfjamino-,  chlorides  and 
platinichlorides  (Kehrmaxn  and 
Dexgler),  a.,  i,  407. 
0-,  and  j3-2-Fhenyl-l-o-xylyleiie-6- 
methylpiperidiuium.  bromides  and 
platinichlorides  (Scholtz),  A.,  i,  635. 
Fhenylw-  and  -p-zylylozamide  (Suida), 

A.,  i,  665. 
Phillipsite,  from  Sirgwitz,  Silesia  (Bar- 
bier  and  Goxxard),  A.,  ii,  418. 
a-     and     /S-Fhlobaphen,    formation     of 
(Nierexsteix   and  Webster),  A.,  i, 
124. 
Fhloridzin,  behaviour  of,  after  extirpa- 
tion of  the  kidneys  (Leschke),  A.,  ii, 
530;  (Glaessxer  and  Pick),  A.,  ii, 
639,  1094. 
Fhloridzin  diabetes.   See  under  Diabetes. 
Fhloridzin  glycocholia  (Woodyatt),  A. , 

ii.  227. 
Fhloroglacinol,  derivatives  of  (Fischer), 
A.,  i,  248. 
amino-,  hydrochloride  of  (Leuchs  and 

Theodorescu),  a.,  i,  396. 
Mthio-,  derivatives  of  (Pollak   and 
TirCAKOVIc),  A.,  i,  734. 
Phloroglacinoldicarbozylic     acid,     di- 
methyl ester  and  its  amide  (Leuchs 
and  Theodorescu),  A.,  i,  396. 
Fhorone     monozonide    (Harries     and 

Turk),  A.,  i,  608. 
Phosphates.     See  under  Phosphorus. 
Phosphatides,    influence  of   alcohol    on 
the  quantity  of,  in  animal  organs 
(Sieber),  a.,  ii,  147. 
the  importance  of,  for  the  living  cell 

(Koch),  A.,  ii,  142. 
of    horse     pancreas    (Frankkl    and 

Offer),  A.,  i,  600. 
and  cerebrosides,  properties  of  a  mix- 
ture  of,    compared    with    those   of 
protagon  (Cramer),  A.,  i,  296. 
Phosphorescence  (Urbain),  A.,  ii,  765. 
relation      between      absorption     and 

(Bruninghaus),  a.,  ii,  88. 
theory  of  the  law  of  the  optiniam  of 

(Bruxinghaus),  a.,  ii,  89. 
progressive,  at  a  low  temperature  (de 

KowAi^Ki),  A.,  ii,  1016. 
of  some  inorganic  salts  (Wilkinson), 

A.,  ii,  5. 
of  uranyl  salts  at  very  low  tempera- 
tares  (Becquekel,  Becquerel,  and 
Onxes),  a.,  ii,  371. 
of  organic  compounds  on  spontaneous 
oxidation   (Deli^pine),  A.,   i,   296, 
645.  612. 
of  dialkylthiocarbonates  (Billktxr), 

A.,  i,  544. 
restoration   of,   to    sulphides   of   the 
alkaline  earths  (Gsrnez),  A.,  ii,  173. 
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Phosphoric  acid.    See  under  Phosphorus. 

Phosphorites,      French,      mineralogical 

constitution  of  (Lacroix),  A.,  ii,  720. 

Phosphorus,  atomic  weight  of  (Baxter 

and  Jones),  A. ,  ii,  288. 

allotropic  forms  of  (Stock),   A.,   ii, 

288. 
colloidal,  preparation  of  (v.  Weimarn 

and  Maljisheff),  A.,  ii,  941. 
black,  nature  of  (Gernez),  A.,  ii,  707. 
Hittorf's      and      red     (Stock      and 

Gomolka),  a.,  ii,  30. 
white,  behaviour  of,  at  low  tempera- 
tures (Cohen  and  Inotjye),  A.,  ii, 
406. 
white,   red,    and    pyromorphic,    rela- 
tions   between   (Jolibois),   A.,   ii, 
846. 
oxidation     of    (Jorissen     and    van 

Reesema),  a.,  ii,  31. 
transformation    of,    in    the    cardioid 
ultramicroscope  (Siedentopf),  A., 
ii,  289. 
in  beef  (Francis  and  Trowbridge), 

A.,  ii,  731,  792. 
in  faeces  (Lipschutz),  A.,  ii,  227. 
organic,  the  content  in,  of  ripe  seeds 
(Parrozzani),  a.,  ii,  438. 
excretion    of,    in     urine    (Kondo), 
A.,  ii,  1091. 
in  yeast  (Buchner  and  Haehn),  A., 
ii,  989. 
Phosphorus    compounds,  heated,    emis- 
sion of  positive    rays  from    (HoR- 
ton),  a.,  ii,  176. 
with  iron    (Konstaninoff),    A.,   ii, 
130  ;  (KtJUN),  A.,  ii,  131. 
Phosphorus    chloride,    a    new  (Besson 
and  Foprnier),  A.,  ii,  121. 
^entochloride,  action  of,    on  unsatur- 
ated    compounds     (Clarke),     T., 
890  ;  P.,  96. 
suboxide  (Stock),  A.,  ii,  121. 
Phosphoric    acid,   alkali   and    water, 
equilibria  in  the  systems  (D'Ans 
and  Schreiner),  A.,  ii,  1050. 
detection  of,  in  wines  (Hubert  and 

Alba),  A.,  ii,  651. 
estimation  of,  iodometrically  (Art- 
MANN  and    Brandis),   A.,   ii, 
241  ;  (Brandis),  A.,  ii,  345. 
in   basic   slags  and  native   phos- 
phates   (Guerry    and    Tous- 
8AINT),  A.,  ii,  73. 
by     means      of     silver     nitrate 
(Wilkie),  a.,  ii,  752. 
Phosphates,  influence  of,  on  the  respir- 
ation of  plants  (Ivanoff),  A.,  ii, 
438. 
function   of,  in  alcoholic  fermenta- 
tion (Harden  and  Young),  A.,  ii, 
648. 


Phosphorus  chloride  :— 

Phosphates,  insoluble,  of  the  soil,  the 
co-operation  of  micro-organisms 
in  the  utilisation  of,  by  higher 
plants  (de  Grazia),  A.,  ii,  436. 
eflect  of  soluble  salts  on 
(Greaves),  A.,  ii,  444. 
detection  of,  in  tissues  (Liesegang), 

A.,  ii.  1085. 
commercial,  analysis  of  (Wilkie), 

A.,ii,  753. 
gravimetric  estimation  of  (Maude), 

A.,ii,  653. 
alkali,  estimation  of,  by  direct  titra- 
tion (Pozzi-Escot),  a.,  ii,  345. 
native,    estimation    of   total    phos- 
phoric   acid    in    (Guerry     and 
Toussaint),  a.,  ii,  73. 
Phosphoric  acids,  ortho-,  meta-,  and 
pyro-,  reciprocal  transformations  of 
(Balareff),  a.,  ii,  607. 
Orthophosphoric  acid,  and  metaphos- 
phoric  acid,  relation  between  com- 
position and  conductivity  in  solu- 
tions of  (Prideaux),  A.,  ii,  12. 
Hetaphosphoric    acid,    hydration    of 
(Balareff),  A.,  ii,  951. 
ethyl  ester,  and  its  use  in  organic 
chemistry  (Langheld),  A.,  i,  536. 
Hypophosphoric     acid,     formula     of 
(CORNEC),  A.,  ii,  121. 
preparation     of     (Cavalier     and 

CoRNEc),  A.,  ii,  31. 
preparation,  molecular  weight  and 
benzyl    and    guanidine    salts    of 
(Rosenheim  and  Pinsker),   A., 
ii,  708. 
estimation     of     (Rosenheim      and 
Pinsker),  A.,  ii,  73. 
Monoperphosphoric  acid  (Schmidlin 

and  Massini),  A.,  ii,  498. 
Perphosphoric  acid,    (Schmidlin  and 

Massini),  A.,  ii,  498. 
Phosphorous    acid,    detection    of,    in 
organs  (Ehrenfeld  and  Kulka), 
A.,  ii,  59. 
estimation     of     (Rosenheim     and 
Pinskek),  A.,  ii,  73. 
Hypophosphorous  acid,  detection  of, 
in      organs      (Khkenfeld     and 
Kulka),  A.,  ii,  59. 
estimation     of     (Rosenheim     and 
Pinsker),  A.,  ii,  73. 
Hypophosphites,      decomposition      of 
water  by,   in   presence  of  pallad- 
ium (Bach),  A.,  ii,  31. 
behaviour     of,     in     the     organism 
(Patta),  A.,ii,  432. 
Superphosphates,  estimation  of  free  acid 
in  (Guthrie  and  Ramsay),  A.,  ii, 72. 
Selenophosphates      (Ephraim      and 
Majlbk),  a.,  ii,  206. 
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Phosphorus    ;^<;?i/asulpliiile   (Stock  and 

Herscovici),  a.,  ii,  499. 

Tetraphosphoms    tri-   and   hepta-sa\- 

jihides  (Stock  and  Rudolph  ;  Stock 

and  Herscovici),  A.,  ii,  200. 

Phosphoryl   chloride  as  a  cryoscopic 

solvent  (Waldex),  A.,  ii,  1036. 
Thiophosphates        (Ephraim        and 
Majler),  A.,  ii,  206. 
Fhoaphorus  organic  compoands,  forma- 
tion   of,    in     alcoholic     fermentation 
(Harden  and  Young),  A.,  i,  292. 
Phosphorus,    estimation  of,    in    bronze, 
brass    and    similar    alloys,   in    the 
presence   of  arsenic    (Schukmann), 
A.,  ii,  545. 
estimation  of,  in  meat  (Trowbridge), 
A.,  ii,  546. 
Phosphoryl  chloride.     See  under  Phos- 
phorus. 
Photochemistry  : — 
Light,     chemical    action    of    (Bam- 
berger and  Elgar),  A.,  i,  267  ; 
(Ciamician  and  Silber),  A.,  i, 
299,   489,  496 ;    (Weigert),   A., 
ii,  174,  373. 
circularly-polarised,      attempts      at 
asymmetric  synthesis    by   means 
of  (Padoa),  a.,  ii,  6. 
action  of,  on  dyes  (Gebhard),  A., 

i,  405. 
emission       and       its       excitation 

(Lexard),  a.,  ii,  369. 
production      of,      by     the      firefly 
(Kastle  and  McDermott),  A.,  ii, 
1088. 
effect  of,  on  the  E.M.F.  of  cells  con- 
taining uranous  and   uranyl  sul- 
phates (Titlestad),  a.,  ii,  379. 
dispersion  of,  by  potassium  vapour 

(Bevax),  a.,  ii,  914. 
pressure   of,  on  gases  (Lebedeff), 

A.,  ii,  472. 
action   of,   on   unsaturated  ketones 
(Stobbr  and  Wilson),  T.,  1722  ; 
P.,     206  ;      (Praetorius      and 
Kors),  a.,  i,  859. 
bleaching  of  colouring  matters  by 
(Schwezoff  ;  KIjmmell),  A.,  ii, 
916. 
ultra-violet,  abiotic  action  of(TA8- 
siLLY  and  Cambier),    A.,   ii, 
882. 
comparison  of  photochemical  and 
abiotic    action     of    (Cernovo- 
deasu  and  Henri),  A.,  ii,  332. 
chemical  and   biological  effects  of 

(Lombard),  A.,  ii,  197. 
decomposition   of  alcohols,   alde- 
hydes,  acids    and   ketones  by 
(Berthelot  and  Gaudecuon), 
A.,  ii,  814, 
xcviii.  ii. 


Photochemlstky  : — 

Light,  ultra-violet,  couveisiou  of  stable 
stereoisomeric  ethylene  de- 
rivatives into  the  labile  modi- 
fications by  (Stoermer),  A.,  i, 
114. 
bactericidal  power  of   (Vallkt), 

A.,  ii,  332. 
action      of,      on      carbohydrates 
(Bierry,    Henri,  and  Rang), 
A.,  i,  652. 
chemical     effects    of,    on    gases 
(Berthelot  and  Gaudechon), 
A.,  i,  349;  ii,  564,  606. 
action   of,    on  solutions  of  gold 

salts  (SvEDBKRC),  A.,  ii,  509. 
action  of,    on   certain   medicinal 
preparations  and  on  glucosides, 
alkaloids  and  phenols  (Lescre), 
A.,  ii,  739. 
paper  sensitive  to  (Schall),  A., 

ii,  249. 
action  of,  on  plants  (Pougnkt), 

A.,  ii,  993. 
action    of,    on    sugar    solutions 
(Berthelot  and  Gaudechon), 
A.,  ii,  813. 
effect  of,  on  water  (Coubmont, 
NooiER,  and  Rochaix),  A.,  ii, 
641. 
Solarisation     in     aqueous      solution 

(Winther),  a.,  ii,  373. 
Sunlight,      organic      syntheses      by 
(pATERNoand  Chieffi),  A.,  i,  41. 
catalytic  action  of  (Neuberg),  A., 
ii,  1020. 
Photochemical  action  (Warburg),  A., 
ii,  6. 
equilibrium  (Baub),  A.,  ii,  381, 
and       electrochemical       equilibria 

(Smits),  a.,  ii,  24. 
formation  of  formaldehyde  in  green 

plants  (Schryveb),  A.,  ii,  334. 
inhibition,  nature  of  (Chapman  and 

MacMahon),  T,,  849  ;  P.,  93. 
phenomena  in  dye  solutions  (Weu;- 
brt),  a.,  ii,  174,  373; (Gebhard), 
A.,  ii,  248. 
reactions  (Weigert),  A,,  ii,  174  ; 

(Benratu),  a.,  ii,  813. 
synthesis    of     carbohydrates    and 
quaternary  comiH)Uuds  (Berthe- 
IX)T  and  Gaudechon),  A.,  i,  543. 
Photo-electric    efftct    of    the    alkali 
metals  in  polarised  light  (Pohl), 
A.,  ii,  90. 
sensitiveness  of   the   alkali   metals 
(Pohl and  Pringsheim),  A.,  ii, 
379,  472, 
of   coloured    hydrides    of   alkali 
metals  (Elstkr  and   Geitel), 
A.,  ii,  379. 
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Photochemistuy  : — 
Photo-electric     effect    of    potassium 
mercury  alloys  (Pohl  and  Prings- 
HEIM),  A.,  ii,  922. 
Fhotographic  images  from  silver  salts, 
action  of  quinones  and   their  sul- 
phonic    derivatives    on   (LxJMitiRE, 
LuMifeRK,  and  Seyev/etz),   A.,  ii, 
916. 
Optical    activity   of  the   asymmetric 
atom  (Everest),  A.,  ii,  6. 
relation  of,  to  position  isomerism 
(Cohen    and     Dudley),    T., 
1732  ;  P.,  209. 
effect  of  contiguous  unsaturated 
groups    on     (Edminson      and 
HiLDiTCH),  T.,    223;   P.,  10; 
(HiLDiTCH),  T.,  1091  ;  P.,  95, 
141. 
constants   of   certain   elements   (v. 
Wartenburg),  a.,  ii,  246. 
of  metals,  determination  of,  from 
polarisation  measurements  (v. 
Uljanin),  a.,  ii,  812. 
and  specific  gravity  of  isomeric 
organic     compounds,     relation 
between  the  (Heydrich),  A., 
i,  705. 
inversion,     Walden's     (McKenzie 
and  Humphries),  T.,  121  ;  P., 
7 ;    (MoKenzie    and    Clough), 
T.,    1016,    2564  ;    P.,    85,    325 ; 
(McKenzie    and     Wren),     T., 
1355;  P.,  181  ;    (Lutz),   A.,    i, 
230  ;  (Fischer,   Scheibler  and 
Groh),  a.,  i,  622. 
isomerides  (v.   Ostromisslensky), 

A.,  ii,  247. 

properties    and    crystallography  of 

organic  compounds  (Blass),  A., 

i,  614. 

Optically  active  componnds,  influence 

of  constitution  on  the  rotatory 

powerof(RuPE),  A.,  i,  398;  ii,470. 

rotation  dispersion  of  (Grossmann 

and  Landau),  A.,  ii,  1018. 
effect  of  solvents  on  the  rotation  of 
(Patterson  and  Stevenson),  T., 
2110;  P.,  236. 
containing  one  asymmetric   silicon 
group    (Challenger   and    Kip- 
ping), T.,  755;  P.,  65. 
Optico-chemioal  constants,  calculation 

of  (Redgrove),  a.,  ii,  669. 
Sadiation,    homogeneous  corpuscular 
(Sadler),  A.,  ii,  251. 
ultra-red,  effect  of  pressure  on  the 
absorption  of,  by  gases  (v.  Bahr), 
A.,  ii,  914. 
Bays,  chemical  changes  produced  by 
different  kinds  of  (Neuberg),   A., 
ii,  814,  1020. 


Photochemistry  :— 
Bays,      corpuscular      hypothesis     of 
different  kinds   of  (Brass),  A.,  ii, 
919. 
a-Bays,      ionisation      produced      by 
(Wheelock),  a.,  ii,  1021. 
phosphorescence       produced        by 
(Marsden  ;    Rutherford),    A., 
ii,  565. 
radio-chroism  of  organic  substances 
to  (Guilleminot),  A.,  ii,  250. 
a-Particle,  ionisation  produced  by  air 
(Kleeman),  a.,  ii,  92;  (Geiger), 
A.,  ii,  473. 
o-Particles,  distribution  of  (Ruther- 
ford,  Geiger,  and   Bateman), 
A.,  ii,  917. 
scattering  of,  by  matter  (Geiger), 

A.,  ii,  472. 
rate  of  emission  of,  from  uranium, 
thorium  and    uranium    minerals 
and  products  (Brown  ;   Geiger 
and  Rutherford),  A.,  ii,  917. 
/S-Bays,  law  of  absorption  of  (Hahn 
and  Meitner),  A.,  ii,  8;  (Wil- 
son), A.,  ii,  175. 
emission  and  absorption  of  (Crow- 
ther),  a.,  ii,  672;  (Hahn),  A., 
ii,  673. 
magnetic  line-spectram  of  (v.  Baey- 

er  and  Hahn),  A.,  ii,  566. 
passage  of,  through  raatter(ScHMiDT), 

A.,  ii,  7,  378. 
homogeneous,  scattering  of  (Citow- 

ther),  a.,  ii,  918. 
range  of  (Bragg),  A.,  ii,  919. 
phosphorescence  produced  by  (Mars- 
den), A.,  ii,  565. 
radio-chroism  of  organic  substances 

to  (Guilleminot),  A.,  ii,  250. 
of  actinium,  ionisation  of  gases  by 

(Kleeman),  A.,  ii,  474. 
from    radium,    absorption    of,    by 
solutions  and  liquids  (Borodow- 
sky),  a.,  ii,  375. 
the  scattering  of  (Madsen),  A.,  ii,  7. 
from    radium-^,    heterogeneity    of 
(Gray  and  "Wilson),  A.,  ii,  1022. 
from  uraninite,  activity  of  (Lloyd), 
A.,  ii,  765. 
;8-Particles,  absorption  and  reflexion 
of,    by  matter   (Kovarik),    A.,  ii, 
1021 ;  (Kovarik  and  Wilson),  A., 
ii,  1022. 
y-Bays,  experimental  investigation  of 
the  nature  of  (v.   Schweidler), 
A.,  ii,  376,  766. 
structure  of  (Meyer),  A.,  ii,  673. 
homogeneity  of  (Soddy,  Soddy,  and 

Russell),  A.,  ii,  474. 
radio-chroism  of  organic  substances 
to  (Guilleminot),  A.,  ii,  250. 


INDEX   OF   SUBJECTS. 


ii.  1431 


Photochemistky  : — 
Positive  rays,  emission  of,  from  heated 
phosphorus   compounds  (Hokton), 
A.,  ii,  176. 
Anode  rays.spectra  of  (Reichexheim), 

A.,  ii,  1014. 
Canal-rays  of  hydrogen,  oxygen  and 
nitrogen,  positive  and  negative  ions 
in  (Wien),  a.,  ii,  475. 
Cathode  rays,  formation  of  (Dunoyer), 
A.,  ii,  475. 
absorption  of,  in  gases,  measurement 
of,   by   means   of  secondary  rays 
(Baerwald),  a.,  ii,  250. 
of  different  velocity,  absorption  of, 
in  helium  (Robinson),  A.,  ii,  93. 
photoelectric,    distribution    of,    in 
a  vacuum  and  in  different  gases 
(Robinson),  A.,  ii,  377. 
ejected   by   X-rays,  ionisation  pro- 
duced  in  gases    by   (Kleeman), 
A.,  ii,  567. 
from      secondary      Rontgen      rays 

(Beatty),  a.,  ii,  674. 
influence    of,    on    precious    stones 
(MEYfeRE),  A.,  ii,  9. 
Bontgen  rays,    phenomena  of  trans- 
mission of  (Barkla),  a.,  ii,  8. 
ionisation  by  (Barkla),  A.,  ii,  920. 
cathode  rays  ejected  by,  ionisation 
produced  in  gases  by  the  (Klee- 
man), A.,  ii,  567. 
influence    of,    on    precious    stones 

(MEYtRE),  A.,  ii,  9. 
radio-chroism  of  organic  substances 

to  (Guilleminot),  a.,  i,  250. 
secondary  homogeneous  (Chapman 

and  Piper),  A.,  ii,  667. 
secondary,      from      metallic      suits 

(Glasson),  a.,  ii,  674. 

secondary,    production    of   cathode 

particles  by  (Beatty),  A.,  ii,  675. 

Radioactive      constants,      tables     of 

(Kolowrat),  a.,  ii,  249  ;    (Laby), 

A.,  ii,  814. 

Radioactive      elements,       table      of 

((iKEiXACHEu),  A.,  ii,  569. 
Radioactive  emanations,  solubility  of, 

in  liquids  (Boylk),  A.,  ii,  677. 
Radioactive  minerals  (Doei.ter  and 
SiKK  ;      BovER     and     Wherry  ; 
Water.s),  a.,  ii,  569. 
Radioactive  minerals  of  Italy  (Nasini 

and  Levi  I,  A.,  ii,  1026. 
Radioactive  recoil  (Rush),  A.,  ii,  475  ; 

fWKRTENSTEIN),  A.,  ii,  476,  816. 
Radioactive  substance,  determination 
of  tbe  ratio  of  mass  to  weight  for 
a  (SoiTiiERNs),  A.,  ii,  1026. 
Radioactive  substances,  influence  of 
temperature  on  tlie  transformation  of 
(Schmidt and Cekmack),  A.,  ii,  918. 


Photochemistry  :— 
Radioactive  substances,  electic  charges 

acquired     in     high     vacua      by 

(McLennan),  A.,  ii,  678. 
the   photographic  action  of  o-par- 

ticles  emitted  from  (Kinoshita), 

A.,  ii,  375. 
Radioactivity,  apparatus  for  measuring 

(Szilard),  a.,  ii,  7. 
biological  (Lancien  and  Thomas), 

A.,  ii,  374. 
of  dew  (Negro),  A.,  ii,  249. 
of  the  rocks  of  the  Transandine  tunnel 

(Fletcher),  A.,  ii,  677. 
of    mineral    springs.       See    under 

Water, 
of  the  products  of  the  recent  erup- 
tion of  Etna  (PiUTTi  and  Magli), 

A.,  ii,  1026. 
of  the  products  from  the  fumaroles 

of  Vesuvius  (Kernot),  A.,  ii,  206. 
Dispersion     in    gaseous     substances, 

theory    of    (Natanson),    A.,    ii, 

170. 
and  reflection  of  liquids,  anomalous 

(Mercztng),  a.,  ii,  15. 
and  rotation  disperson  of  naturally 

active  crystals  (Rose),  A.,  ii,  246. 
Reflection  and   disi.ersion  of  liquids, 

anomalous  (Merczyxg),  A.,  ii,  15. 
Refraction  of  gases  ;  its  application  to 

analysis  (Stuckert),  A.,  ii,  245. 
Molecular  refiraction  of  isomerisable 

unsaturated  acids  and  their  salts 

(Haxtz.sch    and    Meisenburg), 

A.,  ii,  169. 
of    thiocyanates    and    other    salts 

(Dixon  and  Taylob),  T.,  927 ; 

P.,  90. 
Refractive    index    and    volume    con- 
centration of  a  solution,  relation 

between  (Fouquet),  A.,  ii,  393. 
relation    between,   and    density   in 

binary  mixtures  (Schwers),   A., 

ii,  913. 
of  colloids  (Frei),  A.,  ii,  365. 
Refractive  power  of  liquid  mixtures, 

Pulfrich's   ratio  between  volume 

contraction  and  (van  Avbkl),  A., 

ii,  169. 
of   substances    in    dilute   solutions 

(Cuf-NEVEAU),  A.,  ii,  365. 
relative  influence  of  the  ketonic  and 

ethenoid  linkings  on  (Smedlet), 

T.,  1475  ;  P.,  148. 
Befraotivity  and  volume  of  dissolved 
substances,  influence  of  complex 
formation  on  the  (Rimbach  and 
WiMGEN),  A.,  ii,  810. 
Magnetic  doable  refraction  of  aromatic 
liquids  (Cotton  and  Mortox),  A., 
ii,  368. 
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Photochemistry  : — 
Magnetic  rotation    of   the  plane  of 
polarisation    in    crystalline    liquid 
substances  (Vieth),  A.,  ii,  672. 
Mutarotation  and  constitution  of  sugai- 
anilides  (Irvine  and  McNicoll), 
T.,  1449;  P.,  195. 
Rotation    of    optically    active    com- 
pounds, effect  of  solvents  on  (Pat- 
terson and  Stevenson),  T,,  2110  ; 
P.,  236. 
Botatory  dispereion  (Grossmann),  A., 
ii,  563  ;  (Geossmann  and  Lan- 
dau), A.,  ii,  1017,  1018. 
anomalous  (Tschugaeff  and  Ogo- 

rodnikoff),  a.,  ii,  812. 
and  dispersion   of  naturally  active 
crystals  (Rose),  A.,  ii,  246. 
Botatory   power,    dependence   of,   on 
chemical    constitution   (Pickard 
and  Kenyon),  P. ,  336. 
of  optically  active  substances  (Rupe 
and  Munter),  A.,  i,  398  ;  (Rupe), 
A.,  ii,  470. 
of  alkaloids  and  their  salts  (Carr 
and  Reynolds),  T.,  1328;  P.,  180. 
of  coloured  solutions  (Grossmann 
and  Loeb),  A.,  ii,  372. 
Spectra  of  the  metals  in  the  electric 
arc  (Hasselberg),  A.,  ii,  811. 
of  the  alkalis,  hydrogen  and  helium 

(Hicks),  A,,  ii,  86. 
fundamental,    of  potassium,   rubid- 
ium and  caesium  (Goldstein),  A, , 
ii,  669. 
of  anode  rays  (Reichenheim),  A., 

ii,  1014. 
absorption    (Crymble,     Stewart, 
and  Wright),  A.,  ii,  470. 
and   chemical   constitution,  rela- 
tion   between    (Baly,    Tuck, 
and  Marsden),  T.,  571,  1494  ; 
P.,  51,  166. 
and    isomeric    changes,    relation 
between  (Lowry,  Desch,  and 
Southgate),  T.,  899  ;  P.,  68  ; 
(Lowry  and  Southgate),  T., 
905;  P.,  68. 
and  colour  of  sulphur  compounds 
(Purvis,  Jones,  and  Taskeu), 
T.,  2287  ;  P.,  234. 
of  vapours  of  the  alkali   metals 

(Bevan),  a.,  ii,  370. 
of    aniline    and    its    homologues 

(Purvis),  T.,  1546;  P.,  194. 
of  cinnamic  acids  (Stobbe),  A., 

ii,  247. 
of  derivatives  and   isomerides   of 
1 :2-diketo-A^-cyclopentane 
(Purvis),  P.,  827. 
of     diketopyrroline     compounds 
(Purvis),  T.,  2635;  P.,  297. 


I'hotochemistry  : — 
Spectra,   absorption  of  furan,   furfur- 
aldehyde,  thiopheu  and  pyrrole 
(Purvis),  T.,  1648  ;  P.,  201. 
of  the  acyl  derivatives  of  camphor 
(Lowry  and  Southgate),  T., 
905  ;  P.,  68. 
of    camphorcarboxylic    acid  and 
its  derivatives  (Lowry,  Desch, 
and    Southgate),    T.,     899 ; 
P.,  68. 
of  aromatic  diazoamines  (Smith 

and  Watts),  T.,  562  ;  P.,  45. 
of  ketones  (Stobbe  and  Haertel), 
A.,  i,  4:j  ;  (Stobbe and  Seidel), 
A.,  i,  45. 
of    permanganates,    influence    of 
dilution  on  (Purvis),  A.,  ii,  3, 
of  nitrates  (Schaefer),  A. ,  ii,  562, 
of  oils  (Marcille),  a.,  ii,  1122. 
of  substituted  pyrazines  and  their 
salts  (Tutin  and  Caton),   T., 
2524  ;  P.,  245. 
of    salt    solutions    (Jones    and 

Strong),  A.,  ii,  87,  172. 
of  solutions,  as  a  means  of  detec- 
tion of  intermediate  compounds 
in  reactions(  JoNEsand  Strong), 
A.,  ii,  246. 
of  uranous  and  uranyl  compounds 
(Jones  and  Strong),  A.,  ii,  370. 
relation        between        phosphor- 
escence   and    (Bruninghaus), 
A.,  ii,  88. 
and    phosphorescent, '  of   organic 
compounds  (Kowalski),  A.,  ii, 
371. 
arc,  effect  of  pressure  on  (Rossi),  A., 

ii,  368. 
band,  relation  between,  and  chemical 
dissociation  (Koenigsberger  and 
Kupferer),  a.,  ii,  670. 
threefold    emission,    of  solid    sub- 
stances (Goldstein),  A.,  ii,  469, 
671. 
extreme  red  and  infra-red  baud,  of 
carbonated  gases  (Croze),  A.,  ii, 
670. 
ultra-red,    change    of    the  emis.sive 
power  of  metals  with  temperature 
in  (Rubens  and  Haqen),  A.,  ii, 
262,  469. 
ultra-red  line  (Paschen  ;  Randall), 

A.,  ii,  1014. 
visible  and  ultra-violet,    dispersion 
and    absorption    of    metals     for 
(Meier),  A.,  ii,  369. 
spark,  of  bismuth  and  other  metals, 
curved   spectral  lines   in  the  (v. 
Traubenbero),  a.,  ii,  246. 
Spectral   analysis    of  glow   light  at 
points  (Dechend),  A.,  ii,  2. 
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Spectral  lines,  curved,  in   the  spark 
spectra  of  bismuth  and  other  metals 
(v.  Traubexberg),  a.,  ii,  246. 
Spectral  series,  ultimate  rays  in  (de 

Gramoxt),  a.,  ii,  811. 
Spectrum,  measurements  in  the  long- 
waved  (Rubens   and  Hollnagel\ 
A.,  ii,  172. 
Photoelectric  sensitiveness.     See  under 

Photochemistry. 
Photographic  images.     See  under  Photo- 
chemistry. 
Phototropic  snbstances,  new  (PADOAand 

Graziaxi),  a.,  ii,  135,  509. 
Phototropy    and  chemical  constitution, 
relation  between   (Graziani),    A.,  i, 
777  ;  (Padoa  and  Graziani),  A.,  i, 
778. 
Phromnia      marginella,     secretion      of 

(Hooper),  A.,  ii,  429. 
o-Phthalaldehyde,  condensation  products 

of  (TniELE  and  Weitz),  A.,  i,  854. 
(v-Phthalamino-op-r/eliydrozyacetophen- 

one  (Tutix),  T.,  2517. 
Phthalanil,  o-nitro-,  and  o-amino-  (Rupe 

and  Thiess),  A. ,  i,  73. 
Phthalanilic  acid,   tetrac\\\orO',   sodium 
and    potassium    salts     (Tixgle    and 
Bates),  A.,  i,  850. 
Phthaleins  (Guyot  and  Hallee),  A.,  i, 

285. 
Phthalic    acid,    action    of    amines    on 
(Tixgle    and    Brenton),    A.,    i, 
263  ;    (Tixgle  and  Bates),  A.,  i, 
849. 
T^-anisidine  and  /7-phenetidine  hydrogen 
salts  of  (Piutti,  Puglie.se,  and  Sel- 
vaggi),  a.,  i,  675. 
3:5-rfichloro-,  synthesis  of  (Cros-sley 
and  Wren),  T.,  98  ;  P.,  8. 
di-;;j-toluidine  and  di-jj-chloroaniline 
salts  of  (Tixgle  and  Bates),  A., 
i,  850. 
Phthalic  anhydride,  rate  of  hydration  of 
(Rivett   and  Sidgwick),   T.,  1677; 
P.,  200. 
isoPhthalic    anhydride    (Bucher    and 

Slai>e),  a.,  i,  38. 
Phthaliminoacetoyeratrole       (Farbkn- 
fabriken   vorm.  F.  Bayer  k  Co.), 
A.,  i,  313. 
a-Phthalimino  n-batyric  acid  (Hildes- 

HEIMKU),  .\.,  i,  891. 

w-Phthalimino-op-rfiliydroxyaceto- 
phenone  (Ti'tin),  T.,  2517. 

w-Phthalimino  o/>-dimethozyaeeto- 
phenone  (Titix),  T.,  2513. 

<u  Phthalimino-'>-  and  ;>-methozyac«to- 
phenone  (Tutin).  T.,  2508,  2517. 

a-Phthaliminopropane,  a3-</ibromo- 

^Uti  nr.uviMvr    .     \       i,   892. 


a-Phthaliminopropionylyeratrole 

(Farbexfabrikex  vorm.  F.  Bayer  k 

Co.),  a.,  i,  314. 
Phthalodianjlide,     3-    and    4-     nitro- 

(Tixgle  and  Bates),  A.,  i,  850. 
Phthalo-ZS-naphthylamic     acid,     tetra- 

chloro-,  and  its  sodium  and  potassium 

salts,  and  imide,  and  3-   and  4-nitro- 

(Tixgle  and  Bates),  A.,  i,  850. 
Fhthal-o-toloidic    acid,    ^^^rachloro- 

(Tixgle  and  Bates),  A.,  i,  850. 
Phthalylcamphylimide     (Tixgle     and 

Brextox),  A.,i,  263. 
Fhthalylhydrozylamine,    3:4-  and  4:5- 

f^ichloro-  (Badische  Axilix-  &Soda- 

Fabrik),  a.,  i,  319. 
Phthalyl-2:4-rf!nitrophenylethylimide 

(JoHxsox  and  Guest),  A.,  i,  311. 
Phthalylphenylethylimide  (Johxsox  and 

Guf-st),  A.,  i,  311. 
Phthalylthiobenzamide  (Matsui),  A.,  i, 

667. 
Phthalylthio-/>  tolaamide  (Matsui),  A., 

i,  667. 
Phycocyanin,     preparation     of,      from 

Ceramium  nibrum  (ILyws),  A.,  i,  866. 
Phycoerythrin,      preparation    of,    from 

Ceramium  rubrum  (Kylix),  A.,  i,  866. 
PhyllophyUin,    and    its    salts    (Will- 

statter  and  Fritzsche),  A.,  i,  129. 
Phylloporphyrin  (Marchlewski;  Wiix- 
st.\tter),  a.,  i,  330. 

hydrochloride    and    magnesium     salt 
(Willstatter  and  Fritzsche),  A., 
i,  129. 
Phyllotaonin,  formation  of,  from  chloro- 

phyllan     (Malarski     and     Maroh- 

LEWsKi),  A.,  i,  865. 
Physico-chemical    constants,    additive, 

note  on  the  usually  adopted  method  of 

calculating  (Redcrove),  P.,  99. 
Physiological  action  and  chemical  con- 
stitution of  alcohols  and  acids  (Loeb), 

A.,  ii,  147. 
Physiological  fluids,  titration  of  (Wal- 

I'ule),  A.,  ii,  541. 
Physostigmine.     See  Eaerine. 
Phytosterol,  from  rhizome  of  Civiicifuga 
racemosa  (Finnemore),  A.,  ii,  801. 

from  Oelsemium,  and  its  acetyl  deriv- 
ative (Moork),  T.,  2226  ;  P.,  247. 

from  Orniihogalum  thyrsoidea  (PowKa 
and  Rooerson),  A.,  ii,  838. 

from  barkof/Vurei«(FiNNEiioBE),  A., 
ii,  1102. 

from  Tri/olium  iiuMmaium  (RooBB- 
80S),  T.,  1012;  P.,  112. 

from  TuasUago  farfara  and  its  aoetate 
(Klobb),  a.,  i,  31. 

from  walnut  oil,  acetate  of  its  dibrom- 
ide  (Memozzi  and  More.scbi),  A.,  i, 
818. 
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Picea  Engelmanni,  oil  from  (Schimmel 

&Co.),  A.,  i,  328. 
a-Ficoline,   absoi'ption  spectrum  of  the 

vapour  of  (  Purvis),  T.  ,  700. 
a-Picolioiam  iridi-  chloride  and  bromide 

(GuTBiER  and  Riess),  A.,  i,  98. 
Picric   acid,   and    its    ammonium   salt, 
colour  of  (Stepanoff),  A.,  1,  471, 
472. 
pharmacological  properties  of  (MoTO- 
lese),  a.,  ii,  638. 
Picrotin,    action   of  phosphorus  penta- 

chlorideon  (Horrmann),  A.,  i,  577. 
a-Picrotinic  acid,  calcium  salt  and  ethyl 
ester  (Angelico),  A.,  i,  404. 
nitro-derivatives  of  (Angelico),  A.,  i, 
578. 
Picrotoxin  (Angelico),  A.,  i,  404,  577. 
Picrylaniline     di-     and     tripotassium 
ethozides  (Busch  and  Kogel),  A.,  i, 
473. 
Picrylaniline      potassium      methozide, 
ethozide,  and  propozide  (Busch  and 
Kogel),  A.,  i,  473. 
Picrylaniline  tripotassium  ^so1)utylozide 

(Busch  and  Kogel),  A.,  i,  473. 
Picrylaniline    tripotassium     propozide 

(Busch  and  Kogel),  A.,  i,  473. 
Picrylmethylaniline  dipotassium  prop- 
ozide (Busch  and  Kogel),  A.,  i,  473. 
Picrylmethylaniline  tripotassium 

ethozide  (Busch  and  Kogel),  A.,  i, 
473. 
Picryl-/3-naphthylamine  potassium 

methozide  and  ethozide  (Busch  and 
Kogel),  A.,  i,  473. 
Pieryl-)3-iiaphthylamine        dipotassium 
isobutylozide  (Busch  and  Kogel),  A., 
i,  473. 
Piezochemical  studies  (Cohen,  Inouye, 
and  EuwEN ;    Cohen  and  Inouye), 
A.,  ii,  1029. 
Pigment  formation  (Neuberg),  A.,  ii, 
527. 
brown,  origin  of,  in  the  integument  of 
the     larva     of     Tenebrio     inolitor 
(Gortner),  a.,  ii,  632. 
Pigments,  hsemapheic,  estimation  of,  in 
urine  (Florence),  A,,  ii,  911. 
liver.     See  Liver. 
Pilocarpine,   constitution  of   (Pyman), 
T.,  1814;  P.,  211. 
physiological    action     of    (Cushny), 
A.,  ii,  1095. 
Pilolite  from  China  (Whitby),  A.,  ii,  313. 
Pimelic  acid,  ethyl  hydrogen  ester  and 
its   chloride   and  ^-toluidide  (Blaise 
and  Koehler),  A.,  i,  298. 
Pinacolin,  preparation  of  (Richard  and 
Langlais),  a.,  i,  462. 
condensation        of,        with        esters 
(Couturier),  A.,  i,  362. 


Pinacolin,    CgHigO,   from  cyclohexanol- 
propan-;3-ol  and    its   oximes,  carb- 
anilino-oximes  and    semicarbazones 
(Tarbouriech),  a.,  i,  32. 
C22H44O,  and  its  oxime  and  semicarb- 
azone  (Haller  and  Lassieur),  A., 
i,  355. 
Pinacone,  preparation  of,  modification  of 
Couturier  and  Meunier's  process  for 
the  (Richard  and  Langlais),  A., 
i,  455. 
transformation    in    cyclic  compounds 
(Meerwein  and  Unkel),  A.,  i,  856. 
Pinene,  opening  of  the  cyclobutane  ring 
in  derivatives  of  (Cusmano),  A.,  i, 
686. 
hydrochloride,      rotatory     power     of 
(Vavon),  a.,  i,  497. 
liquid  (Barrier   and  Grignard), 

A.,  i,  400. 
preparation  of  terpene  alcohols  from 
(Chemische  Fabrik  auf  Aktien 
voRM.  E.  Schering),  a.,  i,  399. 
hydrohalides,  their  transformation  into 
hydrocarbons  of   the    santene  and 
cyclene  types  (Kondakoff),  A.,  i, 
327. 
oxide  (Prilescha^eff),  A.,  i,  87. 
nitroso-,  urethane  from  (Deussen  and 

Philipp),  a.,  i,  575. 
o-nitrosoisonitroso-  (Cusmano),  A.,  i, 
864. 
(2-Pinene-chloro-ozime,  action  of  piperi- 

dine  on  (Buschueff),  A.,  i,  121. 
a-Pinene-o-hydrozylamineoxime,  and  its 

derivatives  (Cusmano),  A.,  i,  863. 
a-Pineneisonitroamino-ozime,     and    its 
sodium     and     hydroxylamiue      salts 
(Cusmano),  A.,  i,  574. 
Pinenenitrolbenzylamine,       and        its 
urethane  (Deussen  and  Philipp),  A., 
i,  576. 
Pinic  acid,  active  (Barrier  and  Grig- 
nard), A.,  i,  555. 
^Pinocampheol,  and  its  xanthate  (Gilde- 

MEISTER  and  Kohleb),  A.,  i,  181. 
Z-Pinocamphone,  oxime,  semicarbazones 
and    phenylurethane     from     (Gilde- 
MEISTER  and  Kohler),  A.,  i,  180. 
Pinocamphoneozime,   o-hydroxy-    (Cus- 
mano), A,,  i,  575. 
Pinonic    acid,    active    (Barbiek    and 

Grignard),  A.,  i,  655. 
Pinut  edulis,  oil  from  (Schimmel  &  Co.), 

A.,  i,  328. 
Pimis  fiexilis,   oil   from    (Schimmel  & 

Co.),  a.,  i,  328. 
Pinus  insularis,  oleo-resin  of  (Brooks), 

A.,  i,  692. 
Piniis  Koraiensis,  composition  of  protein 
from  the  seeds  of  (Yoshimuba),  A.,  ii, 
442. 
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Pinus  murrayana,  oil  from  (Schimmel 

&Co.),  A.,  i,  328. 
Pinus    silvestris,    examination     of    the 

solid  constituent    of  turpentine  from 

(Leskiewicz),  a.,  i,  402. 
Fiperazine,  compounds  of,  with  phenols 

(Stevigson-),  a.,  i,  781. 
Fiperazinediacetic    acid,    methyl    and 

ethyl      esters      (Fraxchimont     and 

Kramer),  A.,  i,  139. 
Fiperazinediethylenediamine,     and    its 

salts   and    picryl  and   benzoyl   deriv- 
atives (Franchimont  and  Kramer), 

A,  i,  140. 
Fiperazinediformonitrile  (Franchimont 

and  Kramer),  A.,  i,  140. 
Fiperazinedimetliylenediamliie,  and  its 

picryl       and       benzoyl      derivatives 

(Franchimont  and  Kramer),  A.,  i, 

140. 
Fiperazinedimethylene^^mitroamine 

(Fraxchimoxt),  a.,  i,  617. 
Fiperazine -theophylline,  preparation  of 

(Chemische   Werke  vobm.  Dr.  H. 

Byk),  a.,  i,  81. 
Fiperic  acid,  methyl  ester  (Posner  and 

Rohde),  a.,  i,  847. 
Fiperidine,  absorption   spectrum  of  the 
vapour  of  (Purvis),  T.,  705. 

ferrichloride  (Scholtz),  A.,  i,  97. 

2:4:6-<rihydroxy-,      irisulphite,       re- 
actions    of     (Schen'kel),     a.,     i, 
875. 
Fiperidine  -  ethylene'^?;  nitroamino  - 

methane  (Franchimont),  A.,  i,  617. 
Fiperidinemethylnitroaminomethane 

(Franchimont),  A.,  i,  617. 
2-Fiperidone,  3-hydroxy-,  and  3-amino- 

and      their      salts      (Fischer      and 

ZEMTLftN),    A.,    i,    101. 

Fiperidylmethylmethylethylcarbinol 

(EiNHoRN,    Fiedler,    Ladisch,    and 

Uhlfelder),  A.,  i,  172. 
o-Fiperidyl  j3-(  1  )-pip«rid7l-methylearb- 

amide  (Einhorn  and  v.   Baoh),  A., 

i,  259. 
Fiperidylthioncarbamic     acid,     methyl 

ester  (Deli^;i'INK   and  Schvinu),    A., 

i,   721. 
/3-Fiperil-j3-naphthylo8azone        (Padoa 

and  Santi),  A.,  i,   779. 
^-Fiperil-o-  and  />-tol7lo8azonM  (Padoa 

and  Santi),  A.,  i,  779. 
Piperonal,  decom{M)8ition  of,  on  heating 

with  hydrochloric  acid  (Schtt),  A., 
i,  390. 

action  of  chloride  of  sulphur  and 
sulphuryl  chloride  on  (Weis«e),  A., 
i,  853. 

hydrobromjde  (Gomberg  and  Cone), 
A.,  i,  872. 

chloro-  (Weis8E),  A.,  i,  863. 


Fiperonaldeliyde-/>-bromoplienylhydr- 

azone  (Graziani),  A.,  i,  778. 
Fiperonaldehyde-o-  and  m-tolylhydr- 

azones  (Padoa  and  Graziani),  A.,  i, 

136. 
Fiperonaldehyde-l:2:4-,    1:3:6-,     1:3:4- 

and  l:4:6-zylylhydrazone  (Padoa  and 

Graziani),  A.,  i,  509,  778. 
Fiperonyldeozybenzoin,  chloro-,  and  its 

methyl  and  ethyl  ethers  (Stobbe  and 

Wilson),  A.,  i,  626. 
Fiperonylhydracrylic  acid,  hydrazide  of 

(Schroeter),  a.,  i,  431. 
Fiperonylic    acid,     methyl    ester,    and 

amino-,  bromo-,  bromoamino-,  bromo- 

nitro-,     cyano-,    and  nitro-,     methyl 

esters   (Obbtly   and   Pictet),  A.,  i, 

485. 
Fiperonylidene  diacetate    (Blanksma), 

A.,  i,  680. 
Fiperonylideneacetones,    stereoisomeric, 

action  of  light  on  the  (Stobbe  and 

Wilson),  T.,  1722  ;  P.,  206. 
PipeTonylideneaminomethyl-l:2:4-tri- 

azole  (M.anchot),  A.,  i,  442. 
Piperonylideneamino-3-phenyl-l:2:4-tri- 

azole  (Manchot),  A.,  i,  442. 
Piperonylidenedeoxybenzoin,    two    iso- 

merides  (Stobbe  and  Wil.son),  A.,  i, 

626. 
Piperonylidene-4:5-dimethoxy-o-niethyl- 

acetophenone  (Harding  and  Weiz- 

mann),  T.,  1128. 
Piperonylidene-ju-methozyacetophenone 

(Scholtz  and  Meyer),  A.,  i,  562. 
a-Piperonylidenemethyl    nonyl    ketone 

and  its  seniicarhazone   (Scholtz  and 

Meyer),  A.,  i,  562. 
Piperonylidenepinaeoline,  and  its  brom- 
ides and  oxime  (Boon  and  Wilson), 

T.,  1753  ;  P.,  208. 
Piperony  Imethyltetrahydro-  ozazolone 

(Schroeter),  A.,  i,  431. 
Piperonyltetrahydrozazolone    (Sch  roe- 

ter),  a.,  i,  431. 
Pipettes,     absorption     and     extraction 

(Berl),  a.,  ii,  538. 
Pimm  s(Uivu7n,  occurrence  of  hemicell- 

ulose  in  the  pods  of  (Schulze  and 

Pfenninger),  a.,  ii,  889. 
Pitchblende,  rate  of  evolution  of  heat  by 
(Poole),  A.,  ii,  176. 

analysis  of  a  (Laby),  A,  ii,  46. 

Pitoitary    body,    human,    presence     of 

iodine  in  the  (Weli-s),  A.,  ii,  427. 

possible  relationship   between    the, 

and  the  thyroid  gland  (Simpson 

and  Hunter),  A.,  ii,  428. 

extracts  of,  action  of,  on  blood-pressure 
(Hamburger),  A.,  ii,  526. 
Pitoitin,  in  cerebrospinal  fluid  (CusniNO 

and  Goetsch),  .V.,  ii,  1089. 
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Pivalic  acid,  preparation  of  (Richard 

and  Langlais),  A.,  i,  458. 
Plant     assimilation      and      respiration 
(Thoday),  A.,ii,  800. 
bulbous,  development  of  (AndeA),  A. , 

ii,  334,  442. 
constituents,  inorganic,  estimation  of 
iron  and  aluminium  in  (Hare),  A., 
ii,  1001. 
nutrients,  ratio  of,  as  affected  by  harm- 
ful  soil   compounds  (Schreiner 
and  Skinner),  A.,  ii,  740. 
rate  of  extraction  of,  from  the  phos- 
phates of  calcium  and  from  loam 
soil  (Bell),  A.,  ii,  745. 
organs,  osmotic  pressure  of  (Atkins), 

A.,  ii,  1100. 
respiration,  action  of  salts  on  (Zaleski 
and  Keinhard),  A.,  ii,  990. 
action  of  stimulants  on  (Ivanoff), 

A.,  ii,  532. 
oxidation    of    sugar     in    (Kostyt- 

scheff),  a.,  ii,  740. 
dependence   of,  on  the  presence  of 
lipoids    (Palladin  and    Stane- 
witsch),  a.,  ii,  799. 
influence     of    phosphates     on    the 

(Ivanoff),  A.,  ii,  438. 
influence  of  poisons  on  the  (Pal- 
ladin), A.,  ii,  438. 
peculiar  type   of  (Kostytsoheff), 
A.,  ii,  532. 
tissues,    betaines    in    (Schulze    and 
Trier),  A.,  ii,  743. 
fixing    and     staining     tannin     in 
(Vinson),  A.,  ii,  744. 
Plants,  effect  of  alkaloidal  solutions  on 
(Otto  and  Kooper),  A.,  ii,  993. 
absorption  of  barium  by  (Colin  and 

DE  Rufz),  a.  ,  ii,  533. 
calcium     taken    up    as     silicates    by 

(Mieth),  a.,  ii,  1105. 
osmotic     pressure     in     (Dixon     and 

Atkins),  A.,  ii,  533. 
protective     action     of     sodium     for 

(Osterhout),  a.,  ii,  62. 
occurrence  of  arsenic  in  (Headden), 

A.,  ii,  890. 
synthetic  production  of  asparagine  in 
(Prianischnikoff  and  Schuloff), 
A.,  ii,  885. 
betaines  present  in  (Engkland),  A., 

ii,  885. 
catalase  in  (Rosenberg),  A.,  ii,  992. 
chlorogenic     and     caffeic     acids     in 

(Charaux),  a.,  ii,  991. 
containing  coumarin  and  decomposable 
glucosides,  action  of  ultra-violet 
light  on  (Pougnet),  A.,  ii,  993. 
presence  of  free  hydrocyanic  acid  in 
(Ravenna  and  Toneoutti),  A.,  ii, 
884. 


Plants,  assimilation  of  free  atmospheric 

nitrogen  by  (Mameli  and  Pollacoi), 

A.,ii,  645. 
behaviour  of  nuclein  bases  in  the  dark 

in  (Kiesel),  a.,  ii,  800. 
assimilation  of  pentoses  and  pentitols 

by  (Bokorny),  A.,  ii,  334. 
origin  and   function   of  pentosans  in 

(Ravenna  andMoNTANARi),  A.,  ii, 

993. 
position    at    which   the    nitrogen    of 

nitrates  is  utilised  in  (Aoqua),  A., 

ii,  533. 
behaviour    of,    towards   lithium  salts 

(Ravenna  and  Zamorani),  A.,  ii, 

235. 
influence  of  anesthetics  and  of  cold  on 

coumarin-producing  (Heckel),  A., 

ii,  63. 
influence  of  varying  relations  between 

lime  and  magnesia  on  the  growth  of 

(Bernadini  and  Siniscalchi),  A., 

ii,  61. 
action  of  different  amounts  of  copper 

in  the  soil  on  the  growth  of  (Simon), 

A.,ii,  64. 
green,    formation  of  formaldehyde  in 
(Schryver),  a.,   ii,  334. 

action  of  gaseous  formaldehyde  on 
(Grafe  and  v.  Portheim),  A., 
ii,  335. 

action  of  vapours  on  (Mirande),  A., 
ii,  884. 
higher,  action  of  hydrolysable  salts  on 
(Grj^goire),  a.,  ii,  644. 

fermentative   cleavage  of  ammonia 
in  (Kiesel),  A.,  ii,  439. 
labiate,     presence    of     stachyose     in 

(Piault),  a.,  ii,  336. 
ornamental,  nitrogenous  and  mineral 

composition       of     (HiiIBERT      and 

Truffaut),  a.,  ii,  150. 
water,  influence  of  electricity  on  the 

assimilation   of  carbon  dioxide   by 

(KoLTONSKi),  A.,  ii,  333. 
detection  of  arbutin  and  methylarbutin 

in  (BouRQUELOTand  Fichtenholz), 

A.,  i,  273. 
estimation  of  chlorophyll  in  (Malar- 

ski    and    Marchlewski),    A.,   ii, 

362. 
Flatintim,  atomic  weightof  (Archibald), 

A.,  ii,  43. 
incandescence  of  (Meunibk),  A,,  ii,  16. 
solution      of,      in      sulphuric      acid 

(Deli^pine),  a.,  ii,  135. 
red   colloidal   metallic  (Wohler  and 

Spknoel),  a.,  ii,  1075. 
electromotive  behaviour  of  the  oxides 

of  (Grube),  a.,  ii,  927. 
Flatinum-blaok,  preparation  of  (McDer- 
mott),  a.,  ii,  804. 
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Platinum    metals,     magnetic    suscepti- 
bilities of  (Finke),  A.,  ii,  179. 
Platinum   organic  compounds  (Ostro- 

MISSLEXSKY  and  BERGMANN),A.,i,887. 

Platinum  wire,  cleaning  of  (de  Koninck), 
A.,ii,  541. 
substitute  for,  in  qualitative  analysis 

(Kirby),  a.,  ii,  445. 
behaviour  of,    to   hydrogen   at    high 
temperatures      (v.      Pirani      and 
Meyer),  A.,  ii,  719. 
(•(s-Plato-pyridine-ammine-chloro- 

sulphite       (OsTROMissLENSKY      and 

Bergmasn),  a.,  i,  887. 

Plato-semitolylenediamine  chloride 

(Ostromisslexsky  and   Bergmakn), 

A.,  i,  888. 

Platinum,     colorimetric,   estimation    of 

small  amounts  of  (MiNGA ye).  A.,  ii,  78. 

Plumbojarosite       (Hillebraxd       and 

Wright),  A.,  ii,  966. 
Plamboniobite  earths  (Hauseb),  A.,  ii, 

221.  j 

Podolite,     probable    identity    of,    with   j 
dahllite  (Schaller),  A.,  ii,  1076.  ' 

Poison,  active  principle  of  a  Benin  spear  , 
(Laidlaw),  a.,  i,  54. 
oiAdeniumHongkel,  from  the  French   I 
Soudan  (Perrot    and   Leprince),    ] 
A.,  ii,  151. 
Poisons,  union  of,  with  cardiac  muscle 
(Vernon),  A.,  ii,  1086. 
and  enzymes  {Bywaters  and  Wal- 
ler), A.,  ii,  736. 
action    of,    on     enzymatic     processes 

(Saxtessok),  a.,  ii,  331. 
action  of,  on  plant  respiration  (Pal- 

ladin),  a.,  ii,  438. 
resistance  of  animals  to,  effect  of  diet 
on  the  (Hunt),  A.,  ii,  736. 
Poisoning,  cobra,  and  haemolysis  (Bang), 
A.,  il,  229. 
by  tolylenediamine  (Joannovics  and 
Pick),  A.,  ii,  435. 
Poloniom,    extraction    of   (Curie   and 
Debierne),  a.,  ii,  251. 
radioactivity  of,  rate  of  decay  of  the 

(Waters),  A.,  ii,  569. 
a-rays  of,  decomposition  of  water  by 
the  (Bergwitz),  A.,  ii,  377. 
Polycarboxylic    aeidi,    unsymmetrical, 
couree  of  Friedel-Craft's  reaction  with 
(Kiki'Al),  a.,  i,  504. 
Polycliroism     of    artificially     coloured 

crystals  (Gaubkrt),  A.,  ii,  4. 
Polycyclopharic     acid    (Kunz-Krause 

and  Manicke),  A.,  i,  678. 
Polyfistula       method       of       London 

(Sawithch),  a.,  ii,  422. 
Polymorphism    and    isomerism    (Ciusa 
and  Padoa),  a.,  i,  196  ;  (SroBBK  and 
Wil-son),  a.,  i,  623;  (Fock),  A.,  ii,  23. 


Polypeptides,  synthesis  of  (Fischer  and 
LuNiAK),  A.,  i,  136;  (Abder- 
HALDEN  and  Schvler),  a.  i,  304  ; 
(Abderhalden  and  SinvA),  A.,  i, 
637  ;  (Fischer  and  Fiedler), 
A.,  i,  656  ;  (Fischer  and  Roes- 
ner),  a.,  i,  657 ;  (Abderhalden 
and  Weber),  A.,  i,  718  ;  (Abder- 
halden and  Hirsch),  A.,  i,  720. 
synthetical,    study    of     enzj^nes    by 

means  of  (Koelker),  A.,  i,  794. 
estimation   of,   in  urine   (Henriqtjes 
and  Sorensen),  A.,  ii,  164. 
by       the       formaldehyde-titration 
(Henriques  and  Sorensen),  A., 
ii,  466. 
Folypeptones,    utilisation    of,    by    the 
tubercle  bacillus  (Koelker  and  Ham- 
mer), A.,  ii,  737. 
Position     isomerism,     relation     of,    to 
optical  activity  (Cohen  and  Dudley), 
T.,  1732;  P.,  209. 
"  Potash    salts,  "  is  their  hygroscopic 
nature    an    advantage    to  vegetation  ? 
(Tacke),  a.,  ii,  340. 
Potassium,  monatomicity  of  the   mole- 
cules of  (  Wenz),  A.,  ii,  1061. 
fundamental     spectrum     of     (Gold- 
stein), A.,  ii,  669. 
ultra- red  line  spectrum  of  (Paschen), 

A.,  ii,  1014. 
spark  spectrum  of  (Schillinger),  A., 

ii,  369. 
vapour,      absorption      spectrum      of 
(Bevan),  a.,  ii,  87. 
dispersion    of   light    by    (Bevan), 
A.,ii,  914. 
compressibility   of,  at  different  tem- 

l)€ratures  (pROTz),  A.,  ii,  187. 
radioactivity  of  (Elster  and  Geitel), 
A.,    ii,    378 ;    (Henriot),   A.,   ii, 
678. 
behaviour  of   lithium  towards  (Ma- 
king and  Tammann),   A.,  ii,  610. 
Potassium  alloys,  with  mercury,  photo- 
electric effect  of  (Pohl   and  Prino- 
sheim),  a.,  ii,  922. 
Potassium    salts,     native,    methods  of 
analysis  of  (Roemer),  A.,  ii,  347. 
insulated,  electric  charges  acquired  in 
high  vacua  by  (McLennan),  A.,  ii, 
678. 
Potassium  arsenosomolybdate  (Ephraim 
and  Feidkl),  A.,  ii,  301. 
bromate,  physiological  action  of  (San- 

TE8SON),  A.,  ii,  431. 
carbouate,  pota.«8ium  ethyl  dipropyl- 
malonate  and  water,  equilibrium  in 
the  system  (M 'David),  A.,  ii, 
837. 
chloride,  vapour  pressure  of  aqueous 
solutions  of  (Kraubkopf),  A.,  ii,688 
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Fotassiom  chlorate,  action   of,  on  con- 
centrated  sulphuric  acid  (Smith), 
P.,  124. 
bichromate,    reaction    of,    with    am- 
monium   chloride   (Frankforter, 
RoEHRicH,  and  Manuel),   A.,  ii, 
292. 
hydroxide,   equilibrium  of,  with  mer- 
curic bromide  and  chloride  (Herz  ), 
A.,  ii,  945. 
presence  of  parafiBn    in,    and  pre- 
paration of  a  colourless  alcoholic 
solution    of    (Bengen),    A.,    ii, 
446. 
action    of,    on    calcium   phosphate 
(Oechsner  de  Coninck),  a.,  ii, 
953. 
iodide,  solubility  of,  in  methyl  alcohol 
(Centnerszwer),  a.,  ii,  500. 
and  iodine,  solubility  of,  in  aqueous- 
alcoholic  solutions  (Parsons  and 
Corliss),  A.,  ii,  1061. 
and  copper  sulphate,  velocity  of  re- 
action   between    (Qliveri-Man- 
dala),  a.,  ii,  490. 
M-iodide,  conductivity  and  ionisatiou 
of  (Bray    and  MacKay),   A.,   ii, 
820. 
niercuri-iodide,   phenomena    observed 
when,   is    dissolved    in    ether  and 
water    (Marsh),     T.,    2297  ;     P., 
50. 
zinc  iodide  (Ephraim  and  Model), 

A.,  ii,  851. 
j»ennanganate,  electrolytic  production 
of,      from     potassium     manganate 
(Askenasy  and  Klonowski),   A., 
ii,  413. 
nitrate,    estimation  of,    in   meat,   by 
means  of  nitron  (Paal  and  Gang- 
hofer),  a.,  ii,  453. 
oxyselenophosphate    (Ephraim     and 

Majler),  a.,  ii,  207. 
silicotungstates,  d-  and  1-,  dissimilarity 
in  properties  of  (Copaux),   A.,  ii, 
301. 
sulphate,   influence   of  substances  in 
solution  on  the  velocity  of  crystal- 
lisation  and  the  crystal-habit  of 
(Wenk),  a.,  ii,  23. 
thermal    analysis    of   the    system  : 
potassium  fluoride  and  (Kakan- 
DitEF),  A.,  ii,  33. 
solubility      of,      in      concentrated 
aqueous  solutions  of  non-electro- 
lytes (Fox  and  Gauge),  T.,  377  ; 
P.,  27. 
and  sodium  sulphates,  transformations 
in  mixed  crystals  (Nacken),  A.,  ii, 
.501. 
Potassium    cupricitrates    (Pickkring), 
T.,  1837  ;  P.,  17. 


Fotassinm  ferrocyanide,  action  of,  on 
hydrogen  aurichloride,  aurous 
cyanide,  finely-divided  gold, and  gold 
hydroxide  (Beutel),  A.,  ii,  722, 
723. 

ferro-  and  ferri-cyanides,  iodometric 
estimation  of  (Mecklenburg),  A., 
ii,  761  ;  (Mtjller  and  Diefen- 
thaler),  a.,  ii,  910. 

methylstannicarbonate  (Pfeiffer, 
Lehnhardt,  Luftensteiner, 

Prade,  Schnurmann,  and    Trus- 
kier),  a.,  i,  724. 

thiocyanate,  cryohydrate  of  (Vasi- 
lieff),  a.,  i,  465. 

thiocyanate  and  pyridine,  the  system 
(Wagner  and  Zerner),  A.,  ii, 
942. 

cobaltous  thiocyanate,  absorption  spec- 
tra of,  in  organic  solvents  (v. 
Zawidski),  a.,  ii,  562. 
Potassium,  quick  detection  of  small 
amounts  of  (Bowser),  A.,  ii, 
347. 

estimation  of  (Cavazza),  A.,  ii,  453  ; 
(Bowser),  A.,  ii,  999. 

estimation  of,  as  potassium  platini- 
chloride  (Rohland),  A.,  ii,  548. 

estimation  of,  in  silicates  (Verwey), 
A.,  ii,  74. 

estimation    of   assimilable,     in    soils 
(Bi^ler-Chatelan),  a.,  ii,  453. 
Potential.     See  imder  Electrochemistry. 
Pottery  manufacture,   lead  silicates  in 

relation  to  (Thorpe  and  Simmonds), 

T.,  2282;  P.,  254. 
Powders,  smokeless,  estimation  of  nitro- 
gen in  (Berl  and  Jurrissen),  A.,  ii, 

240. 
Praseodymiom,  action  of,  on  the  frog's 

heart  (Mines),  A.,  ii,  794. 
Pratensol    and   its  triacetyl   derivative 

(Power  and  Salway),  T.,  238  ;   P., 

20. 
Pratol  from  red  clover  flowers,  and  its 

acetyl  derivative  (Power  and  Sal- 
way),  T.,  233;  P.,  20. 
Precious   stones,  influence  of  Rontgen, 

radium  and  cathode  rays  on  (MEYiRE), 

A.,  ii,  9. 
Precipitates     "  amorphous,"    proof    of 
their       crystalline       nature       (v. 

•     Weimarn),  a.,  ii,  399. 

small,    apparatus    for    collection    of 
(Diepolper),  a.,  ii,  343. 
Precipitation,    inhibition    of,    by    pre- 
cipitoids  (Spat),  A.,  ii,  971. 

reactions,  determination  of  the  sensi- 
tiveness   of    (Bottoer),     a.,     ii, 
195. 
Precipitoids,  inhibition  of  precipitation 

by  (Spat),  A.,  ii,  971, 
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Frehnitic      acid     {b€ttzen€-l:2:3:5-tetra- 

carhoxylic     acid),     constitution    and 

esters  of  (Bamford  and  Simonsrn), 

T.,  1906;  P.,  206. 

Pressor  bases  in  urine  (Bain),  A.,  ii, 

528. 
Pressure  uniform  in  all  directions,  pre- 
sumed chemical  and  physical  effects  of 
(Spezia),  a.,  ii,  773. 
Primeverase,   an    enzyme    in  Primula 
officinalis  (GoBis  and  MascrS),  A.,  ii, 
64. 
Primeverin,   a  glncoside    occurring    in 
Primula      officinalis      (GoRls       and 
Mascr6),  a.,  ii,  64. 
Primula  officinalis,  two  new  glucosides 

in  (GoRis  and  Mascb6),  A.,  ii,  63. 
Primulaverin,  a  glucoside  occurring  in 
Primula      officinalis      (GoKis      and 
Mascr]6),  a.,  ii,  64. 
Prismatine    from    Waldheim,    Saxony 

(Uhlk;),  a.,  ii,  311. 
Proline,   formation  of,  by  hydrolysis  of 
gelatin  (Fischer  and  Boehxer),  A., 
i,  345. 
l-Troljl-d-  and    /-phenylalanines,   and 
the  copper  salt  (Fischer  and  Luxiak), 
A.,  i,  136. 
trans-  q/cZoPropane  -1:2:3-  tricarboxylic 
acid,  ethvl  ester  (Darapsky),  A.,  i, 
437. 
(T/c/oPropane-l-carboxylic  acid,  1-cyano-, 
ethvl  ester  (Mitchell  and  Thorpe), 
T.,'l002. 
PropenylBaccinic  acid  and  its  calcium 
salt   (Fighter   and    Probst),   A.,   i, 
217. 
Prophylaxis  in  malaria  (Geaziani),  A., 

ii,  982. 
Propionamidophosphoryl,       a-dichloro-, 
/^/i'chloride    (Steixkopf,    Bohrmann, 
Grlnupp,  Kirchhoff,  JiJRGENS,  and 
Bekedek),  a.,  i,  308. 
Propionanilide,    j>-nitro-   (Tingle    and 

P.UKKK),  A.,  i,  21. 
Propionic  acid,  sodium  salt,  compound 
of,    with    acetic    anhydride    (Tsaka- 
LOTOs),  A.,  i,  458. 
Propionic  acid,  o-bromo-,  interaction  of, 
and  its  sodium  salt,  with  silver 
salts  in  aqueous  solution  (Senter), 
T.,  346;  P.,  23. 
I;  and  its  inactive  form  (Rambero), 
A.,  i,  4. 
<ytthio-,    methyl   ester   (HoUBEN   and 
Schiltzk),  a.,  i,  711. 
Propioiminomethyl  ether  (Matsxti),  A., 

i,  696. 
7-Propionyl-ra-butyric     acid,     semicar- 
bazone    and    p-nitrophenylhydrazone 
(Blai.<<e     and     Koehlkr),     A.,     i, 
561. 


Propionylcatechol,   4-a-   and    i3-amino-, 
and    their    hydrochlorides   (Fabbex- 
fabriken  vorm.  F.  Bayer  k  Co.), 
A.,  i,  314. 
2-Propionyl-2-ethylcj/cfopentanone 

(Blaise  and  Koehleb),  A.,  i,  627. 
5-Propionyl-n-heptoic     acid,     and     its 
derivatives   (Blaise   and   Koehler), 
A.,  i,  627. 
2-Propionyl<n/c/ohexanone,  derivatives  of 

(Blaise  and  Koehler),  A.,  i,  627. 
S-Propionyl-72-hexoic  acid,  and  its  semi- 
carbazone  (Blaise  and  Koehler),  A., 
i,  627. 
Propionyl-lencinamide,    bromo-    (Ber- 
gell    and     v.     Wxtlfixg),    A.,     i, 
365. 
rf-Propionyl- Meucyl-rf- isoleucine, 

a-bromo-  (ABDERHALDENand  Hibsch), 
A.,  i,  720. 
2-Propionyl-2-methyl<i/c/opentanone 

(Blaise  and  Koehler),  A.,  i,  627. 
2-Propionylcyo/opentanone,     salts     and 
derivatives  of  (Blaise  and  Koehler), 
A.,  i,  627. 
Propionylserine,  a-bromo-  (Fischer  and 

Roesxer),  a.,  i,  658. 
Propionylveratrole,  o-amino-  (Fabben- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,i,  314. 
0-,    m-,    and   p-Propoxybenzoic    acids, 
menthyl  esters  of  (Cohen  and  Dud- 
ley), T.,  1742. 
0-  and      ^-tsoPropoxybenzoie      acids, 
menthyl  esters  of  (Cohen  and  Dud- 
ley), T.,  1743. 
Propyl  alcohol,  specific  gravity  of  mix- 
tures of  water  and  (Dorcschewsky' 
and  RoscHDF.sTVF.ysKY),  A.,  i,  85. 
o-isoPropyl-7-acetylbutyric  acid,  and  its 
semicarbazone  (Schimmel  &  Co.),  A., 
i,  758. 
n-  and  tso-Propylanunoniom,  iridi-chlor- 
ides  and    bromides   (Gutbier  and 
RiEss),  A.,  i,  97. 
platinibromide  (Gitbier  and  Baubie- 
del),  a.,  i,  12. 
Propylbenzene,  7-iotlo-  (v.  Braun),  A., 

i,  844. 
uoFropylbensene,  ;)-iodo-,  iodoc^ichlor- 
ide  and  other  derivatives  (Schrkinxr), 
A.,  i,  468. 
n-Propylbenzec.vc/'iheptadienone 

(Thif.ik  and  WErrz\  A.,  i,  854. 
p-  uoPropylbenzylidene  ;7-aniinobeuoie 
acid  (.Maxchot  and  Furlong),  A.,  i. 
34. 
•-wo-Propylbutyric    acid,    j8-hydroxy- 
syntliesis  of,  and  etliyl  ester  and  suts 
(MatztrevitscH;,  A.,  i,  89. 
1-PropylcitronelloI    (Avstrrwkil    and 
Cochin),  A.,  i,  572. 
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2Propyldihydmsoindole,  and  its  deriv- 
atives (ScHOLTZ  and  Wolfrum),  A.,  i, 
773. 
W(?Propyldiplienyl-l:l':2'- tricarboxylic 
acid,    3-hydroxy-    (Bucher),    A.,   i, 
239. 
Propylene,  preparation  of  (Sendekbns), 
A.,  i,  649. 
oxide,  and  the  corresponding  hydroxy- 
chloroacetate  (Prile.schai!;eff),  A., 
i,  86. 
Propylenediammoniam,       iridi-chloride 
and  bromide  (Gutbier  and  RiESs), 
A.,  i,  98. 
platinibroraide  (Gutbier  and  Baurie- 
del),  a.,  i,  13. 
Propylenegaanidine.        See      2-Imino- 

4-methyltetraliydroglyoxaline. 
d-  and  Z-isoPropylheptanonolide  (Bar- 
bier  and  Grignard),  A.,  i,  555. 
Propylidene    fZiaeetate    (Wegsch  eider 

and  Spath),  A.,  i,  155. 
mPropylideneacetoacetaldehyde,  and  its 

copper  salt  (Couturier),  A.,  i,  299. 
isoPropylideneacetone.       See      Mesityl 

oxide. 
Propylidenebishydrazobenzene  (Rassow 

and  Baumann),  A.,  i,  79. 
1  -isoPropylci/cZopentan- 1 . a •  diol    (  Meer - 

WEIN  and  Unkel),  A,,  i,  857. 
MoPropyh'sophthalic  acid,  synthesis  of 

(Bargellini),  a.,  i,  744. 
^-MoPropylstyryl  nonyl  ketone  (Scholtz 

and  Meyer),  A.,  i,  562. 
Propylsuccinic  acid,    anilide,   anil,   di- 
aniide,  dihydrazide,  and  dibenzylidene 
derivative  of  (Locquin),  A.,  i,  10. 
Propyltheophylline,         chlorohydroxy- 
(Chemische  Werke  vorm.  Dr.  H. 
Byk),  a.,  i,  766. 
Propylurethane,   and  its  nitroso-deriv- 
ative     (NiRDLiNGER,      Agree,      and 
Heaps),  A.,  i,  342. 
Protagon,  comparison  between  the  pro- 
perties of,  and  those  of  a  mixture 
of   phosphatides    and    cerebrosides 
(Cramer),  A.,  i,  296. 
non-existence  of,  in  the  brain  (Rosen- 
heim and  Tebb),  A.,  i,  529. 
Protamines  (Kossel),  A.,  i,  906. 

action    of    proteolytic    enzymes    on 
(Takemura),  a.,  i,  82. 
Protein,  parenteral  administration  of  (v. 
Korost),  a.,  ii,  1084. 
action    of    alkalis    on    (KossEL    and 

Weiss),  A.,  i,  791. 
content  in  the  human  organs  (Mag- 
nus-Levy), A.,  ii,  426. 
in  the  pancreatic  juice  (Wechsler), 

A.,  i,  627. 
cleavage  in  the  stomach  (Soheunkrt), 
A.,il,  322. 


Protein,    formation   in    ripening    seeds 
(ScHULZE  and  Winterstein).  A., 
ii,  644. 
in  plants,  the  part  played  by  oxygen 
in  the  formation  of  (Zaleski),  A., 
ii,  149. 
cleavage     products,     value      of,     in 
metabolism   (Abderhalpen   and 
Frank),   A. ,    ii,    322  ;    ( Abder- 
halden  and  Glamser  ;  Abder- 
HALDEN  and   Manoliu),  a.,  ii, 
521  ;  Abderhalden  and  Rona), 
A.,  ii,  877  ;  (Abderhalden  and 
SuwA),  A.,  ii,  975. 
of  the  partial  hydrolysis  of  (Abder- 
halden and  Suwa),  A.,  i,  529. 
coagulation,     the     relation     between 
muscle  rigor  and  (Rossi),   A.,   ii, 
730. 
lysine-free,    putrefaction   of   (Acker- 

mann),  a.,  i,  288. 
the  phosphoration  of  (Neubebg  and 

Pollak),  a.,  i,  610. 

of     Bence-Jones,     so-called     (Chbis- 

tiaens,  GfeRARD,  and  Thomas), 

A.,  ii,  733;  (Williams),  A.,  ii, 

981. 

is  it  produced  from  osseo-albumoid  ? 

(Rosenbloom),  a.,  ii,  731. 
resorption  of  the  (Borchardt  and 
Lippman),  a.,  ii,  521. 
solutions,  behaviour  of,  with  acetone 
(Weyl),  a.,  i,  287;  ii,  468. 
influence   of  urea   on   the  internal 
friction     and      conductivity     of 
(MoRUzzi),  A.,  i,  791. 
metabolism.     See  under  Metabolism, 
combinations,  determination  of  iodine 
in  (Riggs),  a.,  ii,  650. 
Proteins,general  chemistry  of  (MiCHAELis 
and  Rona),  A.,  i,  646,  905. 
adsorption  of  (Biltz   and   Steiner), 

A.,  i,  209. 
the  refractive  indices  of  solutions  of 

(Robertson),  A.,  i,  526,  793. 
heat  coagulation  of  (Chick  and  Mar- 
tin), A.,  i,  597. 
differentiation   of,    by  the    precipitin 
reaction  (Welsh    and    Chapman), 
A.,  ii,  975. 
electrochemistry  of  (Robertson),  A., 

ii,  679,  939. 
catalytic  action  of  (Dakin),.A.,  i,  101. 
hydrolysis  of  (Abderhalden),  A.,  i, 

447,  792. 
by  acids,  the  quantity  of  amino-acids 
yielded  by  (Osborne  and  Breese), 
A.,  i,  447. 
by    sulphuric     acid     (Skraup     and 
Krause),  a.,  i,  447. 
by  hydrogen  chloride  (Ffannl),  A., 
i,  289. 
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Proteins,  partial  hydrolysis  of  (Abdek- 
iialuen),    a.,     i,     211  ;    (Abder- 
HALDEN   and   Fuxk),   a.,   i,   320  ; 
(Lkvexe,  VAX  Slyke,  and  Birch- 
ard),  a.,  i,  794. 
synthesis    and    cleavage    of,    in    the 
animal     organism     (Abderhalden 
and  London),  A.,  ii,  425. 
diiference    in    nutritive  value   of,   iu 
relation  to  their  composition  (Zis- 
TERER ;   VoiT  and   Zisterer),  A., 
ii,  425. 
protective    action    of,     on     enzymes 

(Rosenthaler),  a.,  i,  600. 
compounds  of,  with  inorganic  haloid 

salts  (Simon),  A.,  i,  527. 
of  milk,  biological   differentiation   of 
milk    and    (Kollmeyer),    A.,    ii, 
633. 
precipitation   of,    by  salts,   of   heavy 
metals,  calorimetric  investigation  of 
the  (Gayda),  a.,  i,  527. 
iodo-  (Neubebg),  A.,  i,  704. 
Proteins,  colour  reactions  of  (Reichard), 
A.,    ii,    363;     (Arnold),    A.,    ii, 
660. 
analysis  of  (Etard  and  Vila),  A.,  i, 
598  ;  (Osborne  and  Jonbs),  A.,  i, 
598  ;   ii,  763. 
estimation    of,    in    milk    and    blood 

(Weyl),  a.,  i,  287. 
estimation  of  peptide  componnds  in, 
and     in    their    cleavage    products 
(Henriqce-s  and    Gjaldbak),   A., 
ii,  764. 
See  also  Serum  proteins. 
Proteolysis,    gastric]  (Choay),    A.,   ii, 

516. 
Prothrombin  (Howell),  A.,  i,  793. 
Protocatechualdehyde,  semicarbazone  of 
(Kn«3pfer),  a.,  i,  433. 
chioro-,  and  its  derivative  with  ethyl 
chlorocarbonate  (Weisse),  A.,  i,  853. 
Protocatechyltropeine,  pharmacological 

action  of  (Marshall),  A.,  ii,  639. 
Protoplasm  and  blood,  neutrality  equili- 
brium in  (Henderson),  A.,  ii,  139. 
Pronase,  occurrence  of,  in  plants  (Arm- 
strong ;  Armstrong  and  Horton), 
P.,  334. 
Pranetin,  and  its   derivatives   (Finne- 

muue),  a.,  ii,  1102. 
Prnnetol,   and   its  derivatives   (Fimne- 

more),  a.,  1002. 
Pruaitrin  (Finnemork),  A.,  ii,  1103. 
Pranol,  and  its  sodium  derivative  (Power 

and  Moore),  T.,  1104  ;  P.,  124. 
Pru7ius,  examination  of  the   bark  of  a 

species  of  (Finnemore),  A.,  ii,  1102. 
Prunu3  aerotiiui  (black  cherry),  the  con- 
stituents of  the  leaves  of  (Power  and 
MooRK),  T.,  1099  ;  P.,  124. 


PstiulochiehoTui     a/rirana     {Rubiaccae), 
hydrolysis  of  new  alkaloid  from  (FoUR- 
NEAU),  A.,  i,  501. 
Pseadonepheline,  from  Capo  di  Bove, 
near     Rome     (Zambonini),     A.,     ii, 
1078. 
Ptyalin    concentration,   relation   of,    to 
diet  and  to  the  rate  of  secretion  of 
saliva  (Carlson   and    Crittendes), 
A.,  ii,  516. 
Pucherite,  from  West  Australia  (Grif- 
fiths), A.,  ii,  47. 
Pukatea,  alkaloids  of  the  (Aston),  T., 

1381  ;  P.,  11. 
Pakateine,  and  its  salts  (Aston),  T., 

1382;  P.,  11. 
Pulegenic  acid,  methyl  ester,  reduction 

of  (Rupe  and  Bcrgin),  A.,  i,  378. 
Pulegone,  conversion  of,  into  menthenes 
(ArwERs),  A.,  i,  122. 
oxime,  hydroxylamineoxime,  nitroso- 
hydroxylamine  and    semicarbazone 
(Ccsmano),  a.,  i,  183. 
Palegyl    alcohol,    and    its    derivatives 

(KupE  and  Burgin),  A.,  i,  378. 
Pomp,  Toe  pier  (Steele),   A.,   ii,  602 ; 

(v.  Antropoff),  a.,  ii,  947. 
Pumpkin.     See  Cucurbita  Pepo. 
Purgatives,  saline.     See  Saline  purga- 
tives. 
Purgic  acid,  hydrolysis  of  (Voto6ek), 

A.,  i,  274. 
Purine  formation,   origin  of   (Mabbs), 
A.,  ii,  973. 
metabolism.     See  Metabolism. 
Purine  bases,  of  the  bone-marrow  (Tbab), 
A.,  ii,  141. 
in  cancerous  tumours  (Saiki),  A.,  ii, 

146. 
estimation  of,  in  urine  (Kennawat), 
A.,  ii,  83. 
Purine  enzymes,  in  the  rat  (RohdA  and 

JoNEs>,  A.,  ii,  430. 
Purpuric  acid(HANTZscH  aud  Robison), 

A.,  i,  200. 
Putrefaction      bases,      production     of 
(Ellinger),  a.,  i,  447. 
from     the    decomposition      of     soy- 
l>eans     {Glycine     hispida)     (YosH- 
imi'ra),  a.,  ii,  1103. 
Pyramidone,    titration    of    (Lxxairk), 

A.,  ii.  909. 
Pyranthrene  (Scholl    aud    Potbchiw- 

auslheg),  A.,  i,  272. 
Pyranthrone  (Scholl  and  Seer),  A.,  i, 

271. 
Pyraxines,  substituted,  and  their  salt«, 
absorption  .spectra  of  (Tl'TiN  and 
Caton),  T.,  2524;  P.,  245. 
Pyraxo/jocoumarasone,  and  4-bromo- 
(Michablis  and  Zixskl),  A.,  i, 
513. 
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PyrazolC;  new  preparation  of  (Oliveri- 

Mandala),  a.,  i,  433. 
Pyrazolines,  influence  of  constitution  on 
the  conversion  of  phenylhydrazones  of 
unsaturated  compounds  into  (ArwERS 
and  Voss),  A.,  i,  70. 
Pyrazoquinazoline,    7-chloro-,    and    7- 
hydroxy-  (Michaelis    and    Ziesel), 
A.,  i,  513. 
Pyrene,    formation    of,    from    thebaine 
(Fkeund),  a.,  i,  631. 
stracture  of  (Langstein),  A.,  i,  726. 
Pyrenic  acid,  a-  and  )8-methyl  hydrogen 

esters  of  (Langstein),  A.,  i,  726. 
Pyridine,    absorption     spectra    of    the 
vapours    of,     and     its     derivatives 
(Purvis),  T.,  692;  P.,  45. 
equilibrium     in     the     system;     and 
mercuric  chloride   (McBride),    A., 
ii,  401. 
and  potassium  thiocyanate,  the  system 
(Wagner  and  Zerner),  A.,  ii,  942. 
action  of  sulphites  on  (Reitzenstein 

and  Breuning),  A.,  i,  876. 
action  of,  on  l:3-dichloro-4:6-dinitro- 
benzene   (Zincke    and    "Weispfen- 
ning),  a.,  i,  585. 
action   of,  on  2-chloro-3:5-dinitroben- 

zoic  acid  (Zincke),  A.,  i,  556. 
behaviour     of,    in    goats     and     pigs 
(ToTANi    and     Hoshiai),    A.,    ii, 
881. 
derivatives,    formation    of,    from    the 
condensation  products  of  aldehydes 
with  ketones  (Scholtz  and  Meyer), 
A.,  i,  561. 
hydrate  (de  Coninck),  A.,  i,  188. 
Pyridine  bases,  action  of  l-chloro-2:4- 
cizuitro-benzene  on  (Reitzenstein  and 
Stamm),  a.,  i,  283. 
Pyridiniiun  iridi-chloride   and  bromide 
(Gutbier  and  Riess),  A.,  i,  98. 
molybdenum     cyanide    (Rosenheim, 
Garfunkel,    and    Kohn),    A.,    i, 
102. 
stannic  salts  (Pfeiffer,  Friedmann, 
and  Rekate),  A.,  i,  877. 
a-Pyridininmacrylic  acid,  derivatives  of 
(Pfeiffer,    Langenburg,    and    Bi- 
rencweig),  a.,  i,  879. 
Pyridinlummaleic    acid,   derivatives  of 
(Pfeiffer,    Langenburg,    and    Bi- 
rencweig),  a.,  i,  878. 
Pyrimidine   derivatives,    metabolism   of 
(Mendel    and    Myers),    A.,   ii, 
521. 
containing  mercury,  preparation  of 
(Farbenfabriken      yorm.      F, 
Bayer  &  Co.),  A.,  i,  804. 
Pyrimidines    (Johnson),     A.,     i,    69  ; 
(Wheeler,         McFarland,        and 
Storev),  a.,  i,  138. 


6-Pyriniidone,      2:4-diamino-5  succinyl- 

animo-   (Farbenfabriken   vorm.    f. 

Bayer  &  Co.),  A.,  i,  79. 
Pyrites,  analysis  of  (Vilstrup),  A.,  ii, 
458. 

estimation  of  sulphur  in  (Zehetmayr), 
A.,  ii,  802. 

estimation     of    sulphuric    acid    and 
sulphur  in  (Huybrechts),    A.,  ii, 
544. 
a-Pyrocresol,    constitution     of    (Zmer- 

zlikar),  a.,  i,  763. 
Pyrogallol  dimethyl  ether,  as  a  reagent 

for  chromic    acid,     ferric    salts,   and 

nitrites  (Meyerfeld),  A.,  ii,  901. 
Pyrola       rotundifolia,       glucoside       of 

(Fichtenholz),  a.,  ii,  889. 
Pyrrole,  absorption  spectrum   of  (Pur- 
vis), T.,  1648;  P.,  201. 

derivatives,  synthesis  of  (Piloty),  A., 
i,  277. 
Pyrrolidinecarboxylic  acid,  preparation 

of  calcium   salt   (Abderhalden  and 

Kautzsch),  a.,  i,  230. 
Fyrrolidoue    derivatives,    amino-,    from 

mesityl  oxide  (Kohn  and  Bum),  A., 

i,  136. 
Pyrrolidonecarboxylic  chloride  (Abder- 
halden and  Suwa),  A.,  i,  C37. 
Pyrrolidonecarboxylic    acid,    formation 

of  (Abderhalden    and    Kautzsch), 

A.,  i,  7ti8. 
Pyrrolidonylglycine,  and  its  ethyl  ester 

and  copper  salt  (Abderhalden  and 

Suwa),  A.,  i,  637. 
Pyrrophyllin,     and     its     salts     (Will- 

statter  and  Fritzsche),  A.,  i,  128. 
Pyrroporphyrin,  and  its  ester  and  salts 

(Willstatter  and  Fritzsche),  A.,i, 

129. 
Pyrryl  ethyl   ketone,  phenylhydrazone 

(Oddo),  a.,  i,  426. 
2-Pyrryl  propyl  ketone,  and  its  phenyl- 
hydrazone (Oddo),  A.,  i,  426. 
Pyruvaldeliyde-bis-semicarbazone(RuPE 

and  Kessler),  A.,  i,  94. 
Pjrruvic  acid,  preparation  of  (Won l  and 

Maag),  a.,  i,  606. 


Quartz,    crushed,   action   of,    on  nitrate 

solutions  (Paiten),  A.,  ii,  950. 
Quercitol  j^e/i^aphosphate    (Contardi), 

A.,  i,  610. 
Quercitrin,   and  its  in'sodium  derivative 

(Moore),  P.,  182. 
Quercyite  (Lacroix),  A.,  ii.  720. 
Quinazolines  (Bogert  and  Gortner), 

A.,    i,  283;    (Bogert,    Amend,    and 

Chambers),  A.,  i,  893. 
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4-Qainazolone-2-carboxylic      acid      (4- 

hydroxyquinazoUne-'l-carboxylic    oind) 

and  its  aramoniuiu  salt  and  ethyl  »;ster 

(BoGERT  and  Gortner),  A.,  i,  284. 
Qoinhydrones,   from  chloranil  and  aro- 
matic hydrocarbons  (Haakh),  A.,  i, 

48. 
Quinine,    constants    of    the    first    and 
second  dissociations  of  (Barratt), 
A.,  i,  336. 

action  of  chlorine  and  ammonia  on 
(CoMAXDUcci),  A.,  i,  581. 

effect  of,  on  resistance  to  infection 
(Graziani),  a.,  ii,  982. 

influence  of,  on  trypanosome  infection 
(MoRGENROTH  and  Halberstaed- 
TER),  A.,  ii,  881. 

hydrochloride,     rotatory      power     of 
(Andr6    and    LEruER),     A.,     i, 
581. 
;3-Quinine    ethiodide,    action    of   Grig- 

nard's     reagent     on     (Freuxd     and 

Mater),  A.,  i,  132. 
Quinine  salts,  tests  for  purity  of  (Tutin), 

A.,  ii,  1124. 
Quinol      monomethyl     ether,     benzoyl- 
amino-,     and    nitro-,    benzoate     of 
(Kauffmaxn   and   Fritz),    A.,   i, 
377. 

triphenylraethyl  ether  (Schmidlin, 
WoHL,  and  Thommex),  A.,  i,  377. 

'^/chloroacetate     (Aberhalden     and 
Kautzsch),  a.,  i,  254. 
Quinol,  2-5-rf2nitro-,  as  an  indicator  for 

measuring  hydrogen  ion  concentration 

(Henderson    and    Forbes),    A.,   ii, 

541. 
Quinolbenzein,*    and    its    chloride   (v. 
Baeyer,  Aickelin,   Diehl,  Hal- 
LENSLEBEX,  and  Hess),  A.,  i,  252. 

its   salts  and  dimethyl  ether  (K Ehr- 
mann and  Silzer),  a.,  i,  408. 
Quinoline,     absorption    spectra    of,    as 
vapour  liquid  and  in  solution  (Pur- 
vis), T.,  1035  ;  P.,  113. 

p-hydroxyazo-derivatives  of  (Fox),  T., 
1337  ;  P.,  177. 

sulphosalicylate  (Prunikk),  A,,  i, 
586. 
Quinoline,  3-acetylamino-,  3-amino-,  and 
its  coloured  salts,  2-chloro-3-amino-, 
and  3-hydroxy-,  and  its  sulphate 
(MILL.S  and  Watson),  T.,  746  ;  P., 
56. 

5:7-dibromo-8-amino-,  acetyl  and 
benzoyl  derivatives  of,  and  5:7-di- 
bromo-8-nitro-,  and  its  platini- 
chloride  (Kunckell),  A.,  i,  507. 

8-hydroxy-,  metallic  salta  of  (Fox), 
T.,1119;  P.,  134. 

rfihydroxy-  (Edinobb  and  Bl'hler), 
A.,  i,  64. 


Quinolines,  tricyclic  (Borsche,Schmidt, 
TiEDTKE,    and    Rottsiepkr),    A.,   i, 
880. 
i^QuinoIine  bases,  synthesis  of  (Pictet 
and  Gams),  A.,  i,  773. 
derivatives  (Pyman),  T.,  264  ;  P.,  21  ; 
(Pyman  and  Reynolds),  T.,1320; 
P.,  180. 
Quinolineazo-S-hydroxyquinoline,     and 
its    sodium    salt   and   hydrochlorides 
(Fox),  T.,  1345. 
Quinoline-S-azo-ZS-naphthol  (Mill-s  and 

Watson),  T.,  753  ;  P.,  56. 
Quinolineazophenetole  (Fox),  T.,  1347. 
Quinolineazophenol,     and    its      hydro- 
chlorides and  acetate  (Fox),  T.,  1346. 
Quinoline-3-carbozyamide,  and  2-chloro- 
(MiLLS  and  Wat:<on),    T.,    745;  P., 
56. 
Quinoline-6-carbozylic   acid,   ethyl  and 
diethylaminoethyl       esters,       hydro- 
chlorides   (EiNHORN     and     Feibbl- 
mann),  a.,  i,  134. 
Quinolineiodoacetamide  (Einhorn    and 

Gottler),  a.,  i,  134. 
QuinoIine-6-mercaptan-8-carbozylic 
acid,  benzoyl  derivative  (Edinger  and 
BtJHLER),  A.,  i,  64. 
Quinoline-red      ^Vongerichten      and 

Kravtz),  a.,  i,  201. 
Qninolinium    stannic    salts  (Pfeiffer, 
Friedmann,  and  Rekate),  A.,  i, 
877. 
iridi-  chloride  and  bromide  (Gutbikk 
and  Riess),  A.,  i,  98. 
4-Quinolone,    2:3-rfthydroxy-,     and    ita 
benzoyl  derivative  (Heller  and  Tis- 
chner),  a.,  i,  65. 
Quinolphthalein  methyl  ester,    salts  of 

(Kehrmann  and  Silzer),  A.,  i,  407. 
Quinolquinone-cUoro-     and     ^tchloro- 

imlde  (Knokr),  A.,  i,  324. 
Quinolyl    i^oquinolyl    ketone    and    its 
oxime  (Vongerichten  and  Krautz), 
A.,  i,  201. 
Quinone  C.2iHig04  (two  isomerides)  from 
oxidation   of  diethylanthraceneind- 
andione    and  diethylphenanthrene- 
indandione     respectively    (Kreijnd 
and  Fleischer),  A.,  i,  491. 
C23Ha404   from   oxidation   of  dietbyl- 
reteneindandione      (Freund       and 
Fleischer),  A.,    i,   492. 
formation  of  a  keten-like  (Leuchs  and 
Theodorescu),  A.,  i,  395. 
;>-Quinone.     See  j[>-Beiizo4|uiuone. 
Qninonei,  action  of  triphenylmethyl  on 
(Schmidlin,     Wohl,    and    Thom- 
men),  a.,  i,   377. 
compounds  of,  with  esters  of  amiuo- 
acids  (Fischer  and  Schrader),  A., 
i,  270. 
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Quinones,  additive  conipouiids  of,  with 
acids  and  phenols  (Meykk),  A.,  i, 
179. 

and  their  sulphonic  derivatives,  action 
of,  on  photographic  images  (Lu- 
MifeRE  ;  LuMifeRE  and  Seyewetz), 
A.,  ii,  916. 

estimation     of    (Willstatter     and 
Majima),  a.,    ii,  553. 
Quinonoid    compounds    (Willstatter 

and  Majima),  A.,  i,  748  ;  ii,  553. 


B. 

Babbit,  purine  enzymes  of  (Mitchell), 

A.,  ii,  731. 
Bacemic  aldehydes,  attempted  resolution 
of  (WooTTON),  T.,  405  ;  P.,  43. 
compounds,   existence   of,  in  solution 
(DuNSTAN  and  Thole),  T.,  1249  ; 
P.,  146. 
triboluminescence  of  (v.  Ostromiss- 

lensky),  a.,  ii,  1019. 
liquid    (Ladenburg),    A.,   i,    696  ; 
(Ladenburg  and  Sobecki),  A.,  i, 
769. 
Bacemisation  of  optically  active  hydan- 

toin  derivatives  (Dakin),  A.,  i,  590. 
Bacemism,  partial  (Dutilh),  A.,  i,  188. 
Badiation  and  Bays.     See  under  Photo- 
chemistry. 
Badioactivity.     See  under  Photochemis- 
try. 
Badio-lead  (Herchfixkel),  A.,  ii,  817. 
Badium  content  of  basalt  (Strutt),  A., 
ii,  1025. 
content  of  rocks  (BDchner),  A.,  ii, 

1025. 
content  of  Cambridge  waters  and  of 
varieties  of  charcoal  (Satterley), 
A.,  ii,  1025. 
ratio    of,    to    uranium     in    minerals 

(Soddy  and  Pirret),  A.,  ii,  922. 
in    the    atmosphere   (Kurz),    A.,    ii, 

476. 
disintegration    products    of,    in    the 

atmosphere  (Pacini),  A.,  ii,  374. 
metallic  (Curie  and  Debierne),  A., 
ii,  816. 
attempts  to  prepare  (Ebler),  A. ,  ii, 
1024. 
relation  between  uranium  and  (Soddy), 

A.,  ii,  10,  921. 
the   half-life    period    of  (Gray    and 

Ramsay),  T.,  185  ;  P.,  25. 
the  disengagement  of  heat  in  a  mix- 
ture of,  with  a  pliosphorescent  salt 
(Duane),  a.,  ii,  816. 
production  of  helium  by  (Rutherford 
and  Boltwood),  A.,  ii,  175;  (De- 
war),  a.,  ii,  376. 


Badium,  energy  of  the  rays  of  (Duane), 
A.,  ii,  815. 
)8-raysof  (Kolowrat),  A.,  ii,  815. 
the  scattering  of  i3-rays  of  (Madsen), 

A.,  ii,  7. 
absorption  of  )3-rays  from,  by  solutions 
and  liquids  (Borodowsky),  A.,  ii, 
375. 
disengagement    of    emanation     from 

salts  of  (Kolowrat),  A.,  ii,  91. 
emanation,    atomic    weight    of   (De- 
bierne), A.,  ii,  675. 
influence   of,    on  equilibrium   in   a 
gaseous  system  (Usher),  T.,  389, 
1193  ;  P.,  20,  133. 
density  of  (Ramsay    and   Gray), 

A.,  ii,  767. 
amount  of,  in  the  atmosphere,  and 
its   variation   with    the   weather 
(Satterley),  A.,  ii,  676. 
measurement      of     (Duane      and 

Laborde),  A.,  ii,  676. 
measurement    of   the    constant    of 

(Curie),  A.,  ii,  374. 
French  and  German  units  of  mea- 
surement for  (Jaboin  and  Beau- 
doin),  A.,ii,  675. 
ionisation  of  air  by  (de  Broglie), 

A.,  ii,  570. 
absorption  of,  by  cocoanut  charcoal 

(Satterley),  A.,  ii,  921. 
action  of,  on  colloids  (Jorissen  and 

Woudstra),  a.,  ii,  1024. 
physiological  behaviour  of  (Laska), 

A.,  ii,  431. 
action   of,  on  the   development  of 
animal   eggs  (Hertwig),   A.,  ii, 
983. 
detection  of,  in  urine  (Laquer),  A., 

ii,  58. 
rays,  influence  of,  on  precious  stones 

(Mey^re),  a.,  ii,  9. 
influence  of,  on    the  coloration  of 
sanidin,      zircon,      and      quartz 
(Brauns),  a.,  ii,  9. 
Badium,  estimation  of  (Lloyd),  A.,  ii, 
568. 
by  measurement  of  the  emanation 
(Curie),  A.,  ii,  476. 
Badium  bromide,  action  of,  on  the  skin 
of  the  rabbit's  ear  (Barkatt),  A., 
ii,  983. 
sulphate,  slow   precipitation   of  (Ko- 
lowrat), A.,  ii,  767. 
Badium  salts,  disengagement  of  emana- 
tion from  (Kolowrat),  A.,  ii,  1023. 
Badium-^  ions,  metliod   for  determina- 
tion of  the  constants  of  (Salpetek), 
A.,  ii,  250. 
Badium-^,  deflexion  by  an  electrostatic 
field   of,    on    recoil    from    radium-.^ 
(Russ  and  Makowek),  A.,  ii,  1022. 
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Eadium-5,  deflexion  by  a  magnetic  field 
of,  on  recoil  from  radium-^  (Makower 
and  EvA>-s),  A.,  ii,  1023. 
Eadiiun-C  and  -B,  recoU  of  (Makower 

and  Reiss),  A.,  ii,  91. 
Eadium-Z)  and  its  transformation  pro- 
ducts (Axtoxoff),  a.,  ii,  568. 
Radium-^,  heterogeneity  of  j3-rays  from 

(Gray  and  "Wilson),  A.,  ii,  1022. 
Raffinose,    inflaenee    of    salfs    on    the 
rotatory  power  of  ("Washburn),  A.,  i, 
300. 
Rain-water.     See  under  "Water. 
Raspberries,  occurrence  of  formic  acid 

in  (Rohrig),  a.,  ii,  235. 
Rats,   resistance  of,  to   thyroidectomy, 
and  morphine  poisoning  (Olds), A.,  ii, 
797. 
Redalbose  ("Weyl),  A.,  i,  792. 
Reductase  in  liver  and  kidney  (Harkis), 

A.,  ii,  324,  730. 
Redaction    of   metallic    oxides,    initial 
temperatures    of    (Fay,     Seeker, 
Lane,  and  Ferguson),  A.,  ii,  711. 
of  the   flitro-group  by  hydrogen  sul- 
phide (GoLDSCHMiDT  and  l^RSEN), 
A.,  ii,  282. 
Reductodehydrochloric     acid    and    its 

dioxime  (Schenck),  A.,  i,  10. 
Eefractivity      See  under  Photochemis- 
try. 
Renal  calcnli,  insoluble  calcium  salts  in 
(Mackarell,  Moore,  and  Thomas), 
A.,  ii,  732. 
Rennet  in  Vasconcellea  quercifolia  (Ger- 
ber),  a.,  ii,  64. 
influence    of   acids   on    the    loss    of 
activity    of,     caused    by    shaking 
(Schmidt-Nielsen  and    Schmidt- 
Nielsen),  A.,  i,  801. 
Rennin    {chymosin),   identity    of,    with 
pepsin    (van    Dam),    A.,   i,     290; 
(Rakoczy),  a.,  i,  801 ;  (Sawitsch), 
A.,  ii,  876. 
and  pepsin,  filtration  of  (Funk  and 

Niemann),  A,,  i,  801. 
and  pepsin,  activities  of,  in  dogs  and 
calves  (Hammarsten),  A.,  ii,  876. 
Resasine,  ^n'bromo-  (Heiduschka  and 

Schellrr),  a.,  i,  397. 
Reain  acids,  of  the  Conifene   (Easter- 

kield  and  Bek),  T.,  1028  ;  P.,  7. 
Resins,  estimation  of,  in  turpentine  oils 
(Nicolardot  and  Clement),  A.,  ii, 
460. 
Resocyclopharol    (Eunz-Krause     and 

Manicke),  a.,  i,  678. 
Resorcinol,  condensation  of  anisaldehyde 
•with  (Pope and  Howard),  T.,  972  ; 
P.,  88. 
condensation    of   benzaldehyde   with 
(Pope  and  Howard),  T.,  78. 

-xcviii.  ii. 


:   Resorcinol,   bisazo-,   and  trisazo-deriva- 
tives  of  (Orndorff  and  Ray),  A.,  i, 
597. 
tZzchloroacetate    (Abderhalden    and 

Kautzsch),  a.,  i,  254. 
detection    of    (Volcy-Boucher    and 
Girard),  a.,  ii,  162. 
Besorcinol,  2:6-f?i'bromo-4-acetylamino-, 
c/Zacetate  of,  2:6-t£i'bromo-4-amino-, 
and    its    hydrochloride,    and    2:6- 
rfj'bromo-4-nitro-,  and  its  ammonium 
salt   (Raiford  and  Heyl),  A.,  i, 
730. 
6-nitro-4-acetylamino-,  6-nitro-4- 

amino-,     4:6-diacetylamiD0-,      and 
4:6-rfmitro-,    and  their  derivatives 
(Heller  and  Sourlis),  A.,  i,  749. 
Reaorcylaldehyde,  hydiobromide  (Gom- 
BERG  and  Cone),  A.,  i,  872. 
semicarbazone  (Knopfer),  A.,  i,  433. 
Resorption,  processes  of,  in  the  aliment- 

arj'  tract  (TRAtBE),  A.,  ii,  397. 
Respiration  apparatus,  for  clinical  work 
(Geafe),  a.,  ii,  422. 
of  bees  (Parhon),  A.,  ii,  513. 
of  plants.     See  Plant  respiration, 
of  various  organs  (Cohnheim  ;  Cohn- 
heim  and  Pletneff),  A.,  ii,  1079. 
influence  of  various  agents  on  (Hill, 
Mackenzie,    Rowlands,    Twort, 
and  "Walker),  A.,  ii,  1079. 
experiments,   influence  of   the   exact 
estimation  of  the  tension  of  water 
vapour  on  (Murschhauser),  A.,  ii, 
784. 
influence  of  increase  in  alveolar  tension 

of  oxygen  on  (Hough),  A.,  ii,  511. 
at  high  altitudes  (Douglas),  A.,  ii, 

784. 
failure  of,  after  intense  pain  (Hender- 
son), A.,  ii,  227. 
Retpiration  calorimeter,  control  tests  of 
a  (Benedict,  Riche,    and    Emmes), 
A.,  ii,  511. 
Respiratory  quotients  after  exclnsion  of 
the      abdominal      organs      (Porges  ; 
PoRGEs  and  Salomon),  A.,  ii,  785. 
Respiratory    centre,   action  of  certain 
substances  on  the  (Loevenhart  and 
Grove),  A.,  ii,  724. 
Retene,  constitution  of  (Bucher),  A., 

i,  239  ;  (Lux),  A.,  i,  239,  745. 
Reteneqoinone    A^mi/xrchlorate    (Hof- 
MANN,  Metzlbr  and  Lkchkr),  A.,  i, 
187. 
trtbromo-,    and    its    derivatives,  and 
/nbromonitro-    (Heiduschka    and 
Scheller),  a.,  i,  397. 
Reteneqainoneaminoguanidine,  and  tri- 
bromo-     and     their     hydrochlorides 
(Heiduschka  and  Schkller),  A.,  i, 
397. 
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tsoBhamnetin,    in    red    clover    flowers 

(Power  and Salw AY),  T.,  244  ;  P.,  20. 
Ehein,  ami  its  potassium  derivative  and 

propionate  (Oesterle  and  Riat),  A., 

i,  126. 
Bhizome      of      Cimieifuga      racemosa, 

chemical  examination  of  (Finnemore), 

A.,  ii,  801. 
Bhodanic  acids,   substituted,   and  their 

condensation  with  aldehydes  (Kaluza), 

A.,  i,  130  ;  (Andreasch),  A.,  i,  694. 
Bhodanineglycylglycine  (Andkeasch), 

A.,  i,  695. 
a-Bhodaninepropionic       acid        (And- 
reasch), A.,  i,  695. 
Bhodanines,  preparation  of  (Holmberg), 
A.,  i,  361. 

substituted,   and    their    condensation 
products    with    aldehydes    (Antu- 
lich),  a.,  i,  764. 
a-  and  ;3-Bhodeohexonic  acids,  ai^  their 

lactones,  phenylliydrazides,  ai*  salts 

(Krauz),  a.,  i,  224. 
a-  and  yS-Bhodeohezose,  and  their  hydr- 

azones  and  osazones  (Krauz),   A.,  i, 

224. 
Bhodeose,  configuration  of  (VotoCek), 

A.,  i,  223. 
tsoBhodeose,  composition  of  crude,  and 

its     osazone,     ^-bromophenylosazone, 

and   ^-bromophenylhydrazone  (Voto- 

cek),  a.,  i,  274. 
Bhodizite,  in  the  pegmatites  of  Mada- 
gascar (Lacroix),  a.,  ii,  46. 
Ehodoptyllin,      dimethyl      ester      and 

potassium    salt    (Willstatter    and 

Fritzsche),  a.,  i,  128. 
Bhodoporphjn:'!!!,  dimethyl  ester  and  com- 
pounds  with   zinc   and   iron   acetates 

(Willstatter  and  Fritzsche),  A.,  i, 

129. 
Bhonite,  from  Puy  de  Barneire  at  Saint- 

Sancloux  (Lacroix),  A.,  ii,  49. 
Mhus  Cotinus,  volatile  oil  of  (Perkier 

and  Fouchet),  A.,  i,  54. 
^-Bibose,  in  the  pancreas  (Jacobs  and 

Levene),  a.,  ii,  729. 
Bicinoleic  acid,  methyl  ester,  ozonide  of 

(Haller  and  Brocket),  A.,i,  216. 
Bing,  four-carbon,  instance  of  the  stabil- 
ity of  the  (Campbell  and  Thorpe), 
T.,  2418;  P.,  296. 

six-raembered,  formation  of,  by  means 
of    the    imino-group    (Thole    and 
Thorpe),  P.,  295. 
Bing  formation  in  ketonic  acids  (Blaise 

and  Koehler),  A.,  i,  626. 
Bivas'  test,  is  there  caramelisation  in  ? 

(Horn),  A.,  ii,  668. 
Bivotite  (Lacroix),  A.,  ii,  782. 
Rohinia  pseudacada,  oil  of  (Elze),  A.,  i. 


Bocks,  radium  content  of  (Buchner), 
A.,  ii,  1025. 
calcareous  and  dolomitic,  amount   of 

thorium  in  (Joly),  A.,  ii,  723. 
dyke,    in    Northumberland    (Heslop 
and  Smythe),  A.,  ii,  813. 
Bock  analyses,  and  river-water  analyses 

correlation  of  (Sheltox),  P.,  110. 
Bbntgen     rays.      See     under     Photo- 

chemisti^. 

Bongalite    (sodium  formaldehydesulph- 

oxylate),  and  salts  of  amines  (BiNZ  and 

Marx),  A.,  i,  728. 

Boots,   selective  absorption  of  ions  by 

(  Paxtanelli  and  Sella),  A.,ii,149. 

absorption  of  salts  by  the  (de  Lavison), 

A.,  ii,  1100. 
concurrent     oxidising    and    reducing 
power  of  (ScHREiNERand  Sullivan), 
A.,  ii,  741. 
amount  of  acid  in,  and  resistance  to 
acids  of  (Aso),  A.,  ii,  439. 
Bosemary  oil   (Schimmel  k   Co.),  A., 

i,  328. 
"  Bosin   spirit,"  presence  of  camphene 

in  (Grimaldi),  A.,  i,  273. 
Botation.     See  under  Photochemistry. 
Bubeanic    acid,    formation    of,    in    tlie 
separation    of    cadmium    and    copper 
(Biltz  and  Biltz),  A.,  ii,  456. 
Bubidium,     fundamental    spectrum     of 
(Goldstein),  A.,  ii,  669. 
ultra-red  line  spectrum  of  (Paschen  ; 

Randall),  A.,  ii,  1014. 
vapour,  absorption  and  fluorescence  of 

(Carter),  A.,  ii,  672. 
electrolytic  preparation  of  (v.  Hevesy), 

A.,  ii,  611. 
and  caesium  chlorides,  relative  rates  of 
difl'usion    in    aqueous     solution    of 
(Mines),  A.,  ii,  694. 
hydroxide,  hydrates  of  (de  Forcrand), 

A.,  ii,  124. 

arseno-     and     ph^pho-     molybdates 

(Ephraim  and  Herschfinkel),  A., 

ii,  208. 

Bubroquinine  (Comanducci),  A.,  i,  682. 

Rurncx     ecklonianus,     constituents     of 

(TuTiN  and  Clewer),  T.,  1. 
Buthenium  oar  bony  1  (Mond,  Hirtz,  and 

CowAP),  T.,  809;  P.,  67. 
Batin,  occurrence  of,  in  Tephrosia  pur- 
purea (Clarke  and  Banerjee), 
T.,  1837;  P.,  213. 
osyritrin,  niyrticolorin,  and  violaquer- 
citrin,  identity  of  (Perkin),  T., 
1776;  P.,  213. 


S. 

Sabinic   acid,    constitution 
gault),  A.,  i,  297. 


of     (Bou- 
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Saccharic  acids,  electrolytic  degradation   i 

of  (Xeuberg,  Scott,  and  Lachmann),    i 

A.,  i,  218.  ! 

"  Saccharin."    See  o-Benzoicsolphinide. 

a-<^isoSaccharin    and     its     derivatives   ! 

(Xef  and  Lucas),  A.,  i,  714.  \ 

Saccharinic  acids,  formation  of  (Nef), 

A.,  i,  711. 
Safranines,  svnthesis  of  the  (Saposhni-   ; 
koff),  A.,X  782.  ' 

Sahidin   from   human   brain   (Frankel 

and  LiNNERT),  A.,  i,  295. 
Salicin,    hydrolysis    of    (Hudson    and 

Paixe),  A.,  i,"  83. 
Salicyl  alcohol,    estimation   of,    as  tri- 
bromophenol    bromide    (Autenrieth 
and  Belttel),  A.,  ii,  552. 
Salic  jlaldehyde    and    sulphuric     acid, 
colour    reaction    of,    with     fusel    oil 
(Kreis),  a.,  ii,  552. 
Salicylaldehyde.    5-nitro-,    sodium    salt 

Clayton),  T..  1406. 
Salicylaldehyde-j3-naphthylhydrazone 
(Padua  and  Graziaki),  A.,  i,  510. 
8alicylaldehyde-l:2:4-,  and  l:3:4-xylyl- 
hydrazone  (Padoa    and    Graziani),    j 
A.,  i,  510.  I 

Salicylaldehyde-l:4:5-zylylhydrazone 
(Papoa  and  Graziaki),  A.,  i,  778. 
Salicylamide,     5-bromo-,     0-    and    ^V-   ^ 
benzoyl  derivatives  of  (Hughes  and    I 
Titherley),  p.,  344.  | 

iodo-  (Haase),  a.,  i,  740. 
Salicylarsinic     acid.      See    3-Carboxy-   ; 
phenylarsinic  acid,  4-hydroxy-.  I 

Salicylic  acid,  derivatives  of  (Einhorx    j 
and  v.  Bagh),  A.,  i,  259. 
change  of  benzoic   acid  into,  in  sun-   i 
light  (Neuberg),  a.,  ii,  814.  I 

methyl  ester,  chlorocarbonate,  carba-  ; 
mate,  diethyl-  and  rfichlorodi-  , 
methyl-carbamates  of  (Einhorn  i 
and  V.  Bagh),  A.,  i,  259.  I 

cholesteryl  ester,    crystalline   form   of  : 
(Artixi),  a.,  i,  620. 
Salicylic  acid,  (fmitro-,  methyl  and  ethyl 
esters  (Zixcke),  A.,  i,  556. 
dithio-      {o-hydroxyphenylcarbithionie 
acid),    and    its   lead   salt,    methyl 
ester    and  (bisulphide  (Bloch    and 
HoHS),  A.,  i,  257. 
Salicylic  acid,  detection  of  (Reichabd  ; 
Pellet),  A.,  ii,  906. 
detection  of,  in  wine  (voN  DEtt  Heide 

and  .Jacob),  A.,  ii,  359. 
detection  and  estimation  of,  in  wines 

(Cattini),  A.,  ii,  1007. 
estimation  of,  by  distillation  (Cassal), 

A.,  ii,  760. 
estimation     of,     as      tribromophenol 
bromide  (Autexrieth   and   Beut- 
tel),  a.,  ii,  552. 


Salicylic   acid,   estimation  of,   in  jams 

(v.    Fellenberg),  a.,  ii,  906. 
Salicylic  acids,  viono\(Ao-,  preparation 

of  (Haase),  A.,  i,  740. 
Salicylideneanthranilic  acid  CVTolf),  A., 

i,  736. 
/3  -  Salicyloxy -  a-hydroxy  /jobutyric    acid , 

ethyl,  propyl,  and  isoamvl  esters  (Les 

EtABLISSEMEXTS      PoULEXf      pRtRE-S, 

and  FouHNEAU  ,  A.,  i,  386. 
>S^-Salicylphenazothioniani,  dinitvo-,  hy- 
droxide (Barxett  and  Smiles),  T., 
372. 
Salicylphenylbenzamidine  (Tithepo^y), 

T.,  209:  P.,  9. 
Saline  purgatives,  the  action  of  (Hertz, 
Cook,  and  Schlesixger),  A.,  ii,  145. 
Saliva,  alkalinity  of  (Berg),  A.,  ii,  320. 
Salivary    glands,    permeability    of,    to 
sugar    (AsHER    and     Karaulow), 
A.,  ii,  516. 
secretion    (Asher    and    Karaulow  ; 
JoxA),  A.,  ii,  516. 
rate   of,  relation  of  ptyalin  concen- 
tration   to    the    (Carlsox    and 
Crittendex),  a.,  ii,  516. 
Saloli     melting-point     of    granules    of 

Pawloff),  a.,  i,  740. 
Salt  hydrates,  stable,  isolation  of  (Gum- 
ming ,  T.,  593;  P.,  57. 
Saltpetre,  Chili.     See  Sodium  nitrate. 
Salts,  formation  of  (Bruxi  and  Sandox- 
xixi  ;  Saxdoxxixi),  A.,  ii,  383. 
rate  of  dissolution  of  (Wagner),  A., 

ii,  275. 
coloration  of  (Babsenfossb),  A.,   ii, 

210. 

ionisation    of,   in    mixtures  with    no 

common  ion  (Shkrrill),  A.,  ii,  570. 

displacement    of,    from    solution    by 

precipitants       (Akmstroxg        and 

Eyre),  A.,  ii,  832. 

basic,  constitution  of  (PlCKSRI}{6),  T., 

1851  ;  P.,  19. 
double,   formation  of  (Foote),  A.,  ii, 
505. 
theories     of     the     constitution    of 
(Pfeiffek,      Friedmann,      and 
Rekate),  a.,  ii,  876. 
the       transformation       point       of 
(Schreixemakers),  a.,  ii,  489. 
fused,     electro-iapiilary     phenomena 
with  (v.  Hevesy  and  Lorenz\  A., 
ii,  822. 
hydrated,    colorimetrival    analysis    of 

(Donnan  and  Hope),  A.,  ii,  892. 
inorganic,  penetration  of,  into  living 
protoplasm  (O.sterhout),  A.,  ii,  335. 
with  a  common  ion,  behaviour  of, 
when  dissolved  in  an  organic  sol- 
vent (Philip  and  Courtman),  T., 
1261 ;  P.,  140. 
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Salts,  mineral,  the  influence  of,  on  the 
respiration  of  germinating  seeds 
(Zaleski  andREiNHAKD),  A.,  ii, 
148. 
influence  of,  on  protein  metabolism 
in  plants  (Zaleski  and  Israil- 
sky),  a.,  ii,  335. 
molten,  electrolysis  of  (Lorenz),  A.,ii, 

179  ;  (Kailan),  A.,  ii,  928. 
neutral,    influence  of,    on    indicators 
(MiCHAELis  and  Rona),  A.,  ii,  153. 
organic,    action   of,    on    physiological 

processes  (Hober),  A.,  ii,  878. 
soluble,    effect  of,    on  insoluble  phos- 
phates (Greaves),  A.,  ii,  444. 
See  also  Metallic  salts. 
Salt  solutions,  properties  of,  in  relation 
to    the   ionic   theory    (Noyes    and 
Falk),  A.,  ii,  929. 
viscosity  of  (Applebey),  T.,  2000  ;  P., 
216. 
Sambuciis,    hydrogen   cyanide   in    (Ra- 
venna    and     Toxegutti),     A.,     ii, 
442. 
Samtninis  ebulus  oil  (Haensel),   A.,  i, 

401. 
Samphire   oil,  fractionation  of    (Del^- 

pine),  a,  i,  401. 
Samsonite,a  raanganiferous  silver  mineral 
from  the  Harz(AVERNERandFPvAATz), 
A.,  ii,  620. 
Sand,    grey,    humic    acids    of   (Horn- 

berger),  a.,  ii,  745. 
Sandalwood  oil  (Schimmel  &  Co.),  A., 

i,  758. 
Sandmeyer's  reaction,  quantitative  con- 
ditions of  (Heller),  A.,  i,  240. 
Sandstone,  brown,  humic  acids  of  (Horn- 

berger),  a.,  ii,  745. 
Sanguinaria  canadoisis,  alkaloids  in  the 

roots  of  (Kozniewski),  A.,  i,  874. 
Saugfuinarine  ^cjiodide  (Kozniewski), 

A.,  i,  875. 
Sanidin,    influence   of   radium   rays  on 
the   coloration   of  (Brauns),    A.,    ii, 
9. 
Santalene    dihydrochloride  (Semmler), 

A.,  i,  181. 
a-Santalol,   constitution  of  (Semmler), 

A.,  i,  574. 
Santenone,  oxime  of  (Schimmel  &  Co.), 

A.,  i,  758. 
Santenone  alcohol,    phenylurethane   of 

(Schimmel  &  Co.),  A.,  i,  758. 
Santenyl  methyl    ether  (Schimmel    & 

Co.),  A.,  i,  758. 
Santonin,  action  of  sulphuric  and  phos- 
phoric acids  on  (Bargellini  and 
SiLVESTRl),  A.,  i,  39. 
Saponin,  detection  of,  in  beer,  wine,  and 
serated  water,  by  haemolysis  (Rus- 
coNi),  A.,  ii,  559. 


Sapphires,     synthetical    production    of 
(Verneuil),  a.,  ii,  212  ;  (Moses),  A., 
ii,  965. 
Savin,  oil  of  (Elze),  A.,  i,  628. 
Scammony  resin,  composition  of  (Goris 

and  Fluteaux),  A.,  i,  402. 
Scandium,  distribution  of  (Eberhard), 
A.,  ii,  509. 
salts    of     (Crookes),     A.,    ii,    714  ; 
(Meyer     and     Winter),     A.,    ii, 
853. 
ammonium   carbonate  (Meyep.,  Win- 
ter, and  Speter),  A.,  ii,  854. 
sodium   carbonate   (Meyer,  Wintep., 
and  Speter),  A.,  ii,  854. 
Scatole  {Z-methyliiidole),  a  new  reaction 
of  (Sasaki),  A.,  ii,  166. 
indican     and     iodine     diflerentiation 
between,  in  Jaff"e's  indican  reaction 
(Spiethoff),  a.,  ii,  808. 
Schardinger's    reaction    (Bredig    and 

Sommer),  a.,  ii,  284. 
Schaum's   substance   B,    the    nature   of 

(Trivelli),  a.,  ii,  611. 
Schenck's  law,  testing  of  (Bernoulli), 

a.,  ii,  1030. 
Schiff's     bases     (anils),     isomerism    of 
(MANCHOTAud  Furlong),  A.,  i,  33; 
(Anselmino),  a.,  i,  174. 
coloured  salts  of  (Moore),  A.,  i,  280. 
Scopoletin,    dihvomo;    and     its    acetyl 

derivative  (Moore),  T.,  2229. 
Scutellarein,  and  its  derivatives  (Golb- 

SCHMIEDT  and  Zerner),  A.,  i,  576. 
Scutellarin,      hydrolysis       of     (Gold- 

scHMiEDT  and  Zerner),  A.,  i,  576. 
Scyllmm    catulus,    organs    of,     purine 
metabolism  in  the  (Scaffidi),  A.,  ii, 
626. 
Seals,  the  bile  of  (Hammarsten),  A.,  ii, 

879. 
Sea-urchin,  living  cells  of,  oxidation  in 

(Warburg),  A.,  ii,  628. 
Sea-urchin's  eggs.     See  Eggs. 
Sea-water.     See  under  Water. 
Seeds,  relation  of  methylpentosaus  to  pen- 
tosans in  (Borghesani),  A.,  ii,  532. 
action  of  potassium  salts  on  the  form- 
ation of  sucrose  in  (de  Plato),  A., 
ii,  742. 
germination  of,  importance  of  mucil- 
ages in  the  (Ravenna  and  Zamo- 
RANi),  A.,  ii,  991. 
formation  of  hydrocyanic  acid  in  the 
germination'  of     (Ravenna     and 
Zamorani),  a.,  ii,  1099. 
germinating,  lecithin, and  lecithides  in 
(Bernardini  and  Chiarulli),  A., 
ii,  991. 
germinating,  the  influence   of  mineral 
salts  on  the  respiration  of  (Zaleski 
and  Rbinhard),  A.,  ii,  148. 
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Seeds,  riye,  their  content  in  organic  phos- 
phorus and  the  relation  between 
amide  nitrogen  and  the  other  nitro- 
genous forms  (Parrozzaxi),  A.,  ii, 
438. 

ripening, protein  formation  in(ScHOLZE 
and  WixTERSTEiN-),  A.,  ii,  644. 

of  Bursaria  spinosa,  chemical  examin- 
ation of  the  oil  from  (Griffiths), 
A.,  ii,  800. 

of  Cucurhiba  cifrulhcs  (water-melon), 
chemical  examination  of  (Po\vek 
and  Salavat),  A.,  ii,  337. 

of  Cucurbito  Pejw  (pumpkin),  chemi- 
cal examination  of  (Power  and 
Salway),  a.,  ii,  338. 

of  Datitra  Metel,  presence  of  allantoiu 
in  the  (de  Plato),  A.,  ii,  742. 

of  Pinus  Koraiciisis,  composition  of 
protein  from  the  (Yoshimura),  A., 
ii,  442. 

of  cultivated  plants,    composition   of 
(Schulze),  a.,  ii,  740. 
Seleniom  in  Altai  minerals  (Pilipenko), 
A.,  ii,  45. 

dynamic  allotropy  of  (Kruyt),  A.,  ii, 
28. 

I)hotoelectnc  property  of  (Browk),  A., 
ii,  573. 

colloidal,  preparation  of  (v.  Weimarx 
and  3Iai,jisheff),  A.,  ii,  941. 

preparation  of  colloidal  solutions  of 
(POCHEITINO),  A.,  ii,  119. 

high  sensibility  ceUs  (Bkowx),  A.,  ii, 
573. 

action  of  hydrogen  on,  in  the  presence 
of  another  element  (PtLABON),  A., 
ii,  119. 

action  of,  on  magnesium  cyclohexyl 
chloride  (Mailhe  and  Murat),  A., 
i,  374. 

compounds  of,  with  chlorine  and 
bromine  (Beckmann  and  Hans- 
man),  A.,  ii,  287. 
Seleniom  oxide,  heat  of,  formation  of, 
and  heat  of  combination  of,  with 
sodium  oxide  (Mixter),  A.,  ii, 
585. 

Selenions    acid,   estimation  of  volu- 
metrically  (Makixo),  A.,  ii,  155. 
Selenium,   estimation  of,   by  means  of 

silver  (Perkins),  A.,  ii,  659. 
Selenophen  (Fha),  A.,i,  187. 
Selenophosphatet.       See    under     Pbos- 

jihorus. 
Seligmannite,   from    Binn,   Svtitzerlaod 
I'Kior.),  A.,  ii,  781. 
linene,     and     its     dihydrochloridc 
-  himmel  k  Co.),  A.,  i,  328. 
Semicarbaside-semicarbaiones,  constitu- 
tion   and    behaviour    of    (KuPK    and 

K}>-i  eu),  A.,  i,  15. 


Semicarbazone,    CinHijO-N.,  from    the 
oxidation  of  apofenchene  (Bouveault 
and  Levallois),  A.,  i,  687. 
Semicarbazones,  effect  of  negative  snb- 

stituents  on  the  formation  of  (Rupe 

and  Kessler),  A.,  i,  93. 
mutual  replacement  of,  and  phenyl- 

hydrazones  (KyoPFEK\  A.,  i,  432. 
Separating    apparatus  (Jacobson    and 

Dinsmore),  a.,  ii,  704. 
Serine,  occunence  of,  in  human  perspira- 
tion (Embden  and  Tachau),  A-,  ii, 

981. 
dipeptides  from  (Fischer  and  RoES- 

xer),  a.,  i,  657. 
Serological  studies  (Abderhaldex  and 
PiNcrssoHx),     A.,     ii,      318,      319; 
(Abderhaldex       and       Immisch)  ; 
(Abderhaldex  and  IsRAi-:L  ;  Abder- 
haldex    and    Sleeswyk  ;     Abder- 
haldex and   Bkahm),    A.,   ii,   319 ; 
(Abderhaldex  and  Pixccssohx),  A., 
ii,  736  ;  (Abderhaldex  and  Kapf- 
berger),  a.,  ii,  1093. 
Serotrin,  and  its  octa-acetyl -derivative 
(Power  and  Moore),  T.,  1109:  P., 124. 
Serum,  free  from  electrolj'tes,  preparation 

of,   by  electrical  dialysis    {Dnixt. 

and  GoRGOLEWsKi),  A.,  ii,  515. 
drjring  of  (Fraxkel  and  Elfer),  A., 

ii,  1081. 
electrical  conductivity  of  (Fbei),  A., 

ii,  177  ;  (Lvckhardt),  A.,  ii,  226. 
action  of,  on  ^mncreatic  lipase  (RosEX- 

HEIM  and  Shaw-Mackexzik),  A., 

ii,  517. 
placental    and     retroplacental,    ionic 

concentration  in  (Lon  and  Hkjuchi), 

A.,  ii,  326. 
multivalent  ])recipitating,  the  capacity 

of  the   animal   body  to  produce  a 

(Strztzowski),  a.,  ii,  623. 
normal,  syphylitic   and   tumour,    the 

non-coagulable    nitrogen    and    the 

phosphorus  content  of  (Takkmcra), 

A.,  ii,  636. 
Serom-albomin,  isoelectric  and  relative 
acidity  constants  of  (MlCHAELls  and 
MosTVNsKi),  A.,  i,  287. 
Senun    proteins,   action    of  alkalis  on 

(Schmidt),  A.,  ii,  319. 
oemotic  pressure  of  ionising  salts  ot 

(Roaf),  a.,  i,  344. 
equilibrium  of,  with  acids  and  alkalis 

(MooRKand  Biglaxd),  A.,  ii,  818. 
action  of,  on  the  isolated  mammalian 

heart  (GoRHAM  and  MoRBisox),  A., 

ii,  324. 
nutritive  value  of  (iMABl'Clll),  A.,  ii, 

322. 
Sesame  oil,  reaction  of,  with  furfnralde- 
hyde  (van  Eck),  A.,  ii,  556. 
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Sesquiterpene,  C15H24,  from  the  seeds  of 
MoTtodora grandifiora  (Leimbach),  A., 
i,  186. 
Sesquiterpenes  (Deussen  and  Philipp), 

A.,  i,  675. 
Sesquiterpene   alcohols    (Kimura),  A., 

i,  628. 
Shaking  apparatus,  for  boiling  with  a  re- 
flux condenser  (Montagne),  A.,ii,485, 
Siderite,    magnetic     dichroism     of,     in 

liquids  (Meslix),  A.,  ii,  99. 
Silicate  fusions,  with  artifical  mixtures 

(Haemmrrle),  a.,  ii,  721. 
Silicic  acid  and  Silicates.     See  under 

Silicon. 
Silicon  from  silicates  (Groppel),  A.,  ii, 
289. 
amorphous  (Wilke-DOrfurt),  A.,  ii, 

204. 
and    carbon,   morphotropic    relations 
between  corresponding    compounds 
of  (Jerusalem),  T.,  2190  ;  P.,  249. 
Silicon    nitrides    (Weiss    and    Engel- 
hardt),  a.,  ii,  122. 
7no7iosulphide  (Cambi),  A.,  ii,  952. 
sulphide,  formation  of,  in   the   disul- 
phurisation  of  ion  (Fieldixg),  A., 
ii,  32. 
Silicic    acid    in    Whartonian     jelly 
(ScHULz),  A.,  ii,  225  ;  (Serra), 
A.,  ii,  407. 
vapour  pressure  and  velocity  of  de- 
hydration of  powdered  (Tscher- 
mak),  a.,  ii,  407. 
colloidal,    history    of   (Smith    and 

Bennett),  A. ,  ii,  500. 
gelatinisation    of     (Pappada    and 
Sadowski),  a.,  ii,  593. 
Silicates,  in  tlie  earth's  crust,  modes 
of  weathering  (van  Bemmelen), 
A.,  ii,  419. 
constitution  of  (Manchot),  A.,  ii, 

1060, 
silicon  from  (Groppel),  A.,  ii,  289. 
fused,    application   of   the   laws  of 
eutectics  to(FLAWiTZKY;  Hauke), 
A.,  ii,  510. 
estimation     of    ferrous     oxide     in 
(DiTTRicH  and   Leonhard),  A., 
ii,  1002, 
titrimetric     estimation    of    ferrous 
oxide  and  boric  acid  in  (Fromme), 
A.,  ii,  351. 
estimation  of,  alkalis  in  (Doring), 

A.,  ii,  348. 
See  also  Metallic  silicates. 
Silicon     organic     compounds     (Chal- 
lenger and  Kipping),  T.,  142,  755  ; 
P.,  3,  65. 
Silicon,    estimation   of,    in    ferrosilicon 
(Preuss),  a.,  ii,  346  ;  (Neimann),  A., 
ii,  547. 


Silk,    Chefoo,    mono-amino-acids    from 

(Abdeuhalden  and  Welde),   A., 

i,  289. 
Italian,  amino-acids  of  (Roose),  A.,  i, 

794. 
Japanese,  amino-acids  of  (Suwa),  A. , 

i,  794. 
Tai-Tsao-Tsam,     mpno-amino-     acids 

from  (Abderhalden  and  Schmid), 

A.,  i,  289. 
Silks,    composilion    and    cleavage    pro- 
diicts  of  (Roose  :  Suwa),  A.,  i,  794. 
Silk  peptone,  preparation  and  action  of, 
on  peptolytic  enzymes  (Abderhalden 
and  Steineck),  A,,  ii,  980. 
Silver,  atomic  weight  of  (Richards  and 

Willard),    a.,     ii,    292  ;     (Hin- 

richs),  a.,  ii,  844. 
ultra-red  line  spectrum  of  (Paschen  : 

Randall),  A.,  ii,  1014. 
electrochemical    equivalent    of    (La- 

porte  and  de  la  Gorge),  A.,  ii, 

178. 
precipitated  (Das),  A. ,  ii,  209. 
influence  of   dissolved  gases   on   the 

electrode-potential  of  the   system, 

silver  acetate  and  (Jaques),  A.,  ii, 

383. 
and  thallium,  liquid-crystalline  phases 

of  the  monohalides  of  (Stoltzen- 

berg  and  Hlth),  A.,  ii,  295. 
hydrosols,      coagulation      of      (Doe- 

rinckel),  a.,  ii,  589. 
use  of,  in  the  estimation  of,  molyb- 
denum,  vanadium,    selenium,    and 

tellurium  (Perkins),  A.,  ii,  659. 
Silver    alloys,    with   aluminium,   elec- 
trical properties  of  (Broniewski), 

A.,  ii,  715. 
with  cadmium,   equilibrium  diagram 

of  (Bruni  and  Quercigh),  A.,  ii, 

953. 
with  cobalt  (Ducelliez),  A.,  ii,  716. 
with  copper  (Field),  A.,  ii,  851. 
with  copper,    electrical    conductivity 

and     hardness     of     (Kurnakoff, 

Pushin,  and  Senkowsky),  A.,  ii, 

925. 
with  mercury  (Jones),  T.,  336;   P., 

47. 
with  nickel  (V'iuoroux),  A.,  ii,  716, 
with   sodium,  equilibrium  of  (Quek- 

ciuh),  a.,  ii,  1062. 
Silver    salts,    catalytic    action    of,    on 

chlorates  in  the  presence  of  aniline 

hydrochloride  (Fa(;es  Virgili),  A., 

ii,  1107. 
solubility       of      sparingly       soluble 

(Whitby),  A.,  ii,  612. 
and  aliphatic  iodides,  kinetics  of  the 

reaction     between     (Donnan     and 

PoiTs),  T.,  1882;  P.,  212. 
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Silver  salts,    organic,  decomposition  of 

vAxGELi    and    Alessaxdri),    A.,    i, 

605. 

Silver  antimonides  (Liebisch),  A.,   ii, 

502. 

bromide,  peptisation  of  (Liesbgang), 

A.,  ii,  95a. 
bromides,  action  of  hydrogen  peroxide 

on  (Tkivelli),  A.,  ii,  502. 
carbonate  in   solution,    condition    of 

(Spencer  and  Le  Pla),  A.,  ii,  97. 
chloride,  solubility  of,  at   high  tem- 
peratures    (IIelchek),     a.,     ii, 
293. 
solid,     conduction     of     electricity 
through  (Le  Blaxc  and  Kersch- 
BAUM),  A.,  ii,  382,  925. 
iridichloride  and  iridochloride  (Del^- 

pixe),  A.,  ii,  34. 
c^ichromate     and     sulphate,      mixed 
crystals  of  (van   Name  and  Bos- 
worth),  A.,  ii,  410. 
halides,  photochemical  decomposition 
of(TRiVELLi),  A.,  ii,  502. 
theory  of  the  ripening  process   of 

(Trivelli),  a.,  ii,  90. 
catalytic   action    of   (Skxter),  T., 
346  ;  P.,   23. 
photo-halides  of  (Reixdeb8),  A.,    ii. 

1062. 
iodide,    emalsion  of  (Thum),  A.,  ii, 

1063. 
nitrate,    formation    of,     from     silver 

sulphide  (Gruexeu),  A.,  ii,  953. 
ammonium  nitrate  (Schreixemakers 

and  DE  Baat),  A.,  ii,  489. 
wroxide,  so-called  electrolytic  (Bo.se), 

A.,  ii,  34. 
sulphate,     solubility     of,     in     alkali 
sulphates  (Barre),  A.,  ii,  710. 
and  rftchromate,  mixed  crystals  of 
(van  Name  and  Boswokth),  A., 
ii,  410. 
and  colloidal  sulphur,  velocity  of 
the  reaction  between  (Raffo  and 
PiEROxi),  A.,  ii,  839. 
sulphite  and    \ta    alkali  double   sul- 
phites,   action    of    heat    on,    and 
formation    of   a    dithionate  (Bav- 
BiGNV),  A.,  ii,  125. 
tellurides  (PEhLlxl  and   QirRRClOH), 

A.,  ii,  1063. 
Argentodiammooium '      iridochloride 

(Dki.ki'ine),  a.,  ii,  35. 
Silverammine    molybdenum    cyanide 
(Ko3ENHEiM,      Garfunkbl,     and 
KoHN),  A.,  i,  102. 
Silver,  qualitative  test  for  small  quanti- 
ties of  (Armani  and  Barboxi\  A., 
ii,  659. 
detection  and  estimation  of  very  small 
qiiantitiesof /^  WniTi.v  ,  A.,  ii.  654. 


Silver,    estimation    of,    by    electrolytic 
means  (Benxer),  A.,  ii,  999. 
and  mercury,    volumetric   separation 
of  (Rupp   and   Lehmaxx),    A.,   ii, 
350. 
Siphon,  improved  (Jacobsox  and  Dixs- 
more),  a.,  ii,  601. 
for  use  with  carboys  (Raymond),  A., 
ii,  892. 
Skin,    importance    of,    as    a    depot    of 
chlorine  (Padtberg),  A.,  ii,  791. 
changes  in  the,  on  application  of  ethyl 
chloride    (Fbaxz  and  Ruediger), 
A.,ii,  1088. 
Slags,   basic,  estimation  of  total  phos- 
phoric acid  in  (Guerry  and  Tous- 
saixt),  a.,  ii,  73. 
Sleep,    winter,    physiology  of  (Reach), 

A.,  ii,  787. 
Soap  emulsions,  physico-chemical  theory 

of  (DoxxAN  and  Potts),  A.,  ii,  933. 
Soaps,     inhibition     of     haemolysis     by 
(Meterstein),  a.,  ii,  223. 
alkali,  hydrolysis  of  aqueous  alcoholic 
solutions  of  (HoLDE,  Doscher,  and 
Meyerheim),  a.,  i,  538. 
formalin,  estimation  of  formaldehyde 

in  (Allemaxx),  A.,  ii,  465. 
soluble,   colloidal  properties  of  (Bt)T- 
TAZzi     and     Victoroff),     A.,     i, 
537. 
Soap  solutions,  electrical  conductivity  of 
(McBain    and   Taylor),     A.,    ii 
177. 
detergent  action  of  (Spring),  A.,  i,  6 
153. 
Soda-sanidiue,  from  Mitrowitza  (Angel) 

A.,  ii,  783. 
Sodium,  spectra  of  (Zickexdbaht),  A-, 
ii,  171. 
spark  spectrum  of  (Schillingeb),  A., 

ii,  369. 
ultra-red  line  spectrum  of  (Paschkn), 

A.,  ii,  1014. 
compressibility   of,    at  different  tem- 
peratures (Protz),  a.,  ii,  187. 
electrode.    See  Electrode  under  Electro- 
chemistry, 
behaviour  of  lithium  towards  (Masing 

and  Tammann),  A.,  ii,  610. 
method  of  demonstrating   the  action 
of,  on  water  (Rebenstorff),  A.,  ii, 
604. 
protective  action  of,  for  plants  (Ostsr- 
hoit),  a.,  ii,  62. 
Sodium  alloys,  with  mercury,  action  of, 
on  methylene  ethers  (Salway),  T., 
2413  ;  P.,  293. 
with  silver,  equilibrium  of  (QUSRCIOH), 
A.,  ii,  1062. 
Sodiom  aluminate  solution.^,  constitution 
of  (Slai.kj,  p.,  236. 
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Sodium,    arsenosomolybdate    (Ephraim 

and  Feidel),  A.,  ii,  301. 

diboiate,    technical  preparation    of 

(Levi  and  Castella.ni),    A.,  ii, 

501. 

action  of  solutions  of,  on  zinc  salts 

(Bouchers),  A.,  ii,  1065. 
titration  by  means  of,  in  the  presence 
of    glycerol     (Tananaeff     and 
Tsukermann),  a.,  ii,  158. 
carbonate,  stable  hydrates  of  (Gum- 
ming), T.,  593  ;  P.,  57. 
use     of,      for     oxidising    purposes 

(Deiss),  a.,  ii,  802. 
and  strontium  sulphate,  the  reaction 

between  (Herz),  A.,  ii,  849. 
action   of,   on   insoluble   carbonates 
(Oech.sxer  de  Coxixck),  a.,  ii, 
846. 
aluminium    carbonate,   Dawsonite,    a 

(Graham),  A.,  ii,  136. 
hydrogen   carbonate,    constitution    of 

(Bicher),  a.,  ii,  775. 
scandium  carbonate  (Meyer,  Winter, 

and  Speter),  A.,  ii,  854. 
chloride,  vapour  pressure  of  aqueous 
solutions  of  (Krauskopf),  A.,  ii, 
688. 
boiling  point  of  (Emich),   A.,    ii, 

846. 
idiysiology  of   (CoHNHEiM,    Kreg- 
LiNGER,   and  Kreolinger),  a., 
ii,  138. 
influence   of   the    concentration   of 
hydroxyl  ions  in  a  solution  of,  on 
the  relative  anti-toxic   action  of 
potassium    and   calcium    (Loeb), 
A.,  ii,  1095. 
effect    of   sodium    cyanide    on   the 
poisonous     action     of,     on     sea- 
urchin's  eggs  (Loeb  and  Waste- 
neys),  a.,  ii,  1096. 
hydroxide,  action  of  metals  on,  fused 
(Le  Blanc  and   Bekgmann),   A., 
ii,  123. 
iodide,  estimation  of,  iu  animal  tissues 

(Hanzlik),  a.,  ii,  748. 
zinc  iodides  (Ephraim  and  Model), 

A.,  ii,  851. 
manganate  and  its  hydrates  (Auger), 

A.,  ii,  710. 
nitrate,   eflBciency  of,    as    a  fertiliser 

(Vanha),  a.,  ii,  538. 
phosphates,   ionisation   of,    in    dilute 

solution  (Ringer),  A.,  ii,  396. 
hydrogen     phosphate,      hydrates     of 

(KiTAWAKi),  A.,  ii,  846. 
trioxyselenophosphate  (Ephraim  and 

Majler),  a.,  ii,  207. 
phosphotungstate  as  a  reagent  for  uric 
acid  and  other  reducing  substances 
Cervello),  a.,  ii,  82. 


Sodium  selenite,  action  of,  on  the  pro- 
duction of  carbon  dioxide  from  yeast 
(Korsakoff),  A.,  ii,  989. 
silicate   and  ferric   chloride,    reaction 
between   solutions  of  (Jordis  and 
Lincke),  a.,  ii,  416. 
sulphate,   fluoride,   and  chloride,  the 
ternary  system  (Wolters),  A.,  ii, 
775. 
heat    of    hydration    of    (Wuite  ; 

Jorissen),  a.,  ii,  392. 
reduction  of,   by  carbon  (Colson), 
A.,  ii,  34. 
and  potassium  sulphates,  transforma- 
tions in  mixed  crystals  of  (Nacken), 
A.,  ii,  501. 
sulphite,    double  salt   of   zinc   hypo- 
sulphite    and     (Farbenfabriken 
voRM.    F.    Bayer  &  Co.),    A.,  ii, 
411. 
hyposulphite,  constitution  of  (Bazlen 

and  Bernthsen),  A.,  ii,  291. 
tellurides   (Pellini    and   Quercigh), 

A.,  ii,   1062. 
dithionate  and  trithionate,  action  of 
iodine  on  (Muller),  A.,  ii,  154. 
Sodium  organic  compounds : — 
Sodium  alkyl    carbonates    (Franchi- 
mont),  a.,  i,  4. 
alkyl     compounds    and     syntheses 
therewith  (Schorigin),  A.  i,  545. 
alkyloxides,    action     of,    on    ethyl 
acetoacetate   (Komnenos),    A.,  i, 
708. 
alkyl  thiosulphates,  action  of  alkalis 
on  (Price  and  Twiss),  T.,  1175  ; 
P.,  136. 
arylimides    (Deutsche    Gold-    &- 
Silber-Scheide-Anstalt),     A., 
i,  164. 
fenocyanide,   excretion    of,   by  the 
kidney  (Waschetko),  A.,  ii,  430. 
molybdenum  cyanide  (Rosenheim, 
Garfunkel,  and  Kohn),  A.,  i, 
102. 
phenyl  carbonate,  action  of  acetone 
on    (Moll  van  Charante  and 
Montagne),  a.,  i,  311. 
Sodium,  estimation  of  (Ball),  T.,  1408  ; 

P.,  169. 
Soils,   solution  of  (Cameron),    A.,    ii, 
646. 
occuiTence  of  arsenic  in  (Headden), 

A.,  ii,  890. 
occurrence  of  manganese  in  (Guthrie 

and  Cohen),  A.,  ii,  444. 
bacteriology  of  (Dzierzbicki),  A.,  ii, 

.'332. 
importance   of   osmotic  pressure  and 
of  electrolytic  conductivity  in  judg- 
ing   (Konig,    Hasenbaumer,    and 
Metering),  A.,  ii,  1104. 
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Soils,   effect  of  alkaloidal  solutions   on 

(Otto  and  Kooper),  A.,  ii,  993. 
transformation  of  calcium  cyanamide 

in  (Ulpiaxi),  A.,  ii,  890. 
effect  of  carbon  disulphide  on  decom- 
position processes  in  (Scherpe),  A., 

ii,  891. 
accumulation  of  nitrogen  in,  by  free 

bacteria  (Koch),  A.,  ii,  60  (Krain- 

SKY),  A.,  ii,  236. 
ammonia  in  (Russell),  A.,  ii,  1104. 
denitrification  in  (Koch  and  Pettit), 

A.,  ii,  333. 
denitrification    and    accumulation    of 

nitrogen  in  (Marr),  A.,  ii,  536. 
ammonia    and    nitrate    formation    in 

(LiPMAN  and  Brown),  A.,  ii,  435. 
solution  of  phosphoric  acid  in  (Per- 

om),  A.,  ii,  1105. 
retention  of  superphosphate  in  (Gbeise- 

n'egger),  a.,  ii,  537. 
action  of  different  amounts  of  copper 

in,  on  the  growth  of  plants  (Simok), 

A.,  ii,  64. 
nitrogenous  compounds  in,  influence 

of  carbon  disulphide  on  the  decom- 
position of  (Scherpe),  A.,  ii,  339. 
insoluble  phosphates  of,  utilisation  of 

by  higher  plants  (de  Grazia),  A.,  ii, 

436. 
compounds   of,   harmful,  as  affecting 

the     ratio      of      plant     nutrients 

(ScHREixER  and  Skinner),  A.,  ii, 

740. 
extracts  of,  estimation  of  nitrogen  in 

(Densch),  a.,  ii,  70. 
arable,  formation  of  micas  in  (Bi£ler- 
Chatelan),  a.,  ii,  535. 

nitrogen    economy    of    (Pfeiffeu, 

GuTTMAN,  and  Thiel),  A.,  ii,  535. 

black  cotton,  in  India,  colour  of  (An- 

nett),  a.,  ii,  5.35. 
peat,  nitrogenous  compotinds  in  (Jo- 

DiDi),  a.,  ii,  339. 
analysis  of  (Peitit),  A.,  ii,  65. 
acidity  of,   Albert's   method   for  de- 
termining (SucHTiNf;   and    Arnd  ; 

Albert),  A.,  ii,  364. 
estimation   of  magnesium   in,  in   the 

presence  of  manganese  (de  Soknay), 

A.,  ii,  243. 
estimation  of  assimilable  potassium  in 

(BiivLek-Chatelan),  a.,  ii,  453. 
Soil  bacteria.     See  under  Bacteria. 
Soja-oil,  estimation  of  the  lecithin  con- 
tent of  (RiEGEL),  A.,  ii,  662. 
Solanaceae,  migration    of   alkaloids    in 

grafts  of  (Javillikr),  A.,  ii,  646. 
Solarisation.   See  under  Photochemistry. 
Solid,    impossibility  of   su]>erheating  a 

(Berthoi'd),  a.,  ii,  825. 
solutions.     See  Solutions,  solid. 


Solids,  specific  heats  of,  relation  between, 
and  temperature  (Magnus  and 
Lindemann),  a.,  ii,  580. 

measurement  of  magnetic  suscepti- 
bility of  (Pascal),  A.,  ii,  483. 

molecular  volumes  of  (Stephenson 
A.,  ii,  932. 

perfectly    miscible,    and    their    solid 
solutions,  vapour  pressures  of  (Van- 
•        stone),  T.,  429;  P.  47. 

conduction  of  electricity  in  (Koenigs- 
berger  and  Schilling),  A.,  ii,  481, 

adsorption  of  iodine  by  (Guichard), 
A.,  ii,  772. 

and  liquids,  thermal  properties  of 
(Li-ssana),  a.,  ii,  589. 

viscosity  of,  at  low  temperatures  (Gute 
and  Freedericksz),  A.,  ii,  21. 
Solubilities,  determination  of,  with  small 

quantities    of    substance    (Stoltzen- 

berg),  a.,  ii,  17. 
Solubilities,  below  and  above  the  critical 

temperature  (Tyrer),  T.,  621  ;  P.  62. 
Solubility,  influence  of  (Herz),  A.,  ii, 
192,  275. 

a  contribution  to  the  theory  of  (Tyreb), 
T,  1778;  P.,  205. 

relation  between,  and  the  physical 
state  of  the  solvent  in  the  absorption 
of  carbon  dioxide  bv  p-azoxyphene- 
tole  (Homfkay),  T.i'ieeg  ;  P.,  197. 

of  gases  in  water,  influence  of  colloids 
and  fine  suspensions  on  the  (Findlay 
and  Creighton),  T.,  536  ;  P.  44. 
Solubility  product,  inconstancy  of  the 

(Hill),  A.,  ii,  936. 
Solute,  volume  of  a,  in  solution  (Tyrbr), 
T.,  2620;  P.,  326. 

and  solvent,  energ)-  relations  of  (Car- 
ver), A.,  ii,  398. 
Solution,   critical   phenomena   of  (TiM- 
MERMANS),  A.,  ii,  19. 

volume  of  a  solute  in  (Tykeb),  T., 
2620;  P.,  326. 

in  aqueous  solutions  (Lb  Blanc  and 
Schmandt),  a.,  ii,  276. 

of  salts,  rate  of  (Wagner),  A.,  ii,  275. 

of  two  salts  with  a  common  ion,  in  an 
organic  solvent  (Philip  and  Court- 
man),  T.,  1261  ;  P.,  140, 
Solutions  (ScHWERs),  A.,  ii,  913,  1039, 

theory  of  (.Iakowkin),  A.,  ii,  274  ; 
(Washburn),  A.,  ii,  1044. 

kinetic  theorj'  of,  and  diffusion 
(Thovert),  a.,  ii,  191. 

studies  of  the  processes  operative 
in  (Worley  ;  Armstrong  and 
WoRLEY  ;  Glover  ;  Worley  and 
Glover),  P.,  298 ;  (Armstrong 
and  Wheeler  :  Armstrong  and 
Crother-s  ;  Armstrong),  P.,  299  ; 
(Armstro.vg  and  £ykr),  A.,  ii,  832 
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Solutions,  physical  properties  of  (Heyd- 
WEiLLEii),  A.,  ii,  398. 
properties  of,  at  their  critical  solution- 
temperature  (SCHtJKAREFF),   A.,  ii, 
192. 
composition    and   vapour    tension    of 

(Vrevsky),  a.,  ii,  1038. 
magnetism  of  (Drapirr),  A.,  ii,  99. 
specific    heat    of    (Magie),    A.,    ii, 

265. 
clearing  and  decolorising  (Neuberg), 

A.,  ii,  446. 
adsorption  of,  by  charcoal  (Schmidt), 

A.,  ii,  1041. 
of  inorganic  salts  in  formamide,  elec- 
trolysis of  (Rohler),  A.,  ii,  684. 
of  normal  liquids,  contraction  constant 

of  (v.  Biron),  a.,  ii,  394. 
of  salts,  slow  change  in  the  nature  of 
(Spring),  A.,  ii,  276. 
aqueous,  density  and  electrical  con- 
ductivity of  (Heydweiller),  a., 
ii,  106. 
density  and   degree   of  dissociation 
of  (Tereschin),  a.,  ii,  190. 
aqueous,  crystallisation  and  dissolution 
in  (Le   Blaxc  and   Schmandt), 
A.,  ii,  276. 
conductivity  of,    at    zero   (Sloax), 

A.,  ii,  820. 
surface    tension   of,    and    Laplace's 
constant  (Lewis),  A-,  ii,  933. 
non-dqueous,    electrical    conductivity 
of,  at  low  tempei-atures  (Walden), 
A.,  ii,  684. 
colloidal  and  crj'stalloidal,    existence 
and  properties  of  dispersive  systems 
in  the  regior^  between  (Svedberg), 
A.,  ii,  108. 
dilute,    changes    in    volume    in    the 
formation  of  (Dawson),  T.,   1041, 
1896;  P.,  116,  202. 
ethereal,    apparatus    for    evaporating 

(Girdwood),  a.,  ii,  117. 
solid,  vapour  pressures  of  (Vanstone), 
T.,  429;  P.,  47. 
of  metals  and   the  electron  theory 

(Schenck),  a.,  ii,  482. 
of  metals,  thermo-electric  forces  of 
(Bernouilli),  a.,  ii,  1030. 
crystalline  solid,  as  disperse  systems 
of    different    degrees    of   dispersity 
(v.  Weimarn),  a.,  ii,  696. 
water-alcohol,    van    Laar's   theory  of 
the  contraction  in  (Doroschewsky 
and    Koschdestvensky),    A.,    ii, 
931. 
Solvent,  and  solute,  energy  relations  of 

(Garver),  a.,  ii,  398. 
Solvents,   influence  of,   on    the    equili- 
brium  constant  (Pissarjkwsky   and 
Uelenowsky),  a.,  ii,  59"). 


Solvents,  influence  of,  on  the  rotation  of 
optically  active   compounds  (Pat- 
terson and  Stevenson),  T.,  2110  ; 
P.,  236. 
mixed,     partition     law     (Hekz    and 

(Kurzer),  a.,  ii,  1045. 
organic,    solubilities  of   organic  sub- 
stances in  (Tyrer),  T.,  1778;  P., 
205. 
Sorbic  acid,  methyl  ester  (Posner  and 

Rohde),  a.,  i,  847. 
Sorbic  acid,  7-bromo-,  and  its  potassium 

salt  (Viouier),  a.,  i,  461. 
Sorbitol,     starch     formation    from,    in 

Eosaccce  (Treboux),  A.,  ii,  61. 
Space,  of  four  dimensions,  representation 
of  physical  phenomena  in  (Frank), 
A.,  ii,  840. 
Spaces,  dead  (Liesegang),  A.,  ii,  1052. 
Spark,  new  radiant  emission   from  the 

(Wood),  A.,  ii,  915- 
Spark  gap.    See  under  Electrochemistry. 
Sparteine,     amount    of,     in     common 
broom  (Chevalier),  A.,  ii,  534. 
and   its  methochloride,  ferrichlorides 
of  (ScHoi/rz),  A.,  i,  97. 
Spearmint  oil,  constituents  of  (Elze), 

A.,  i,  865. 
Specific  gravity.     See  Density. 
Specific    heat.       See    under    Thermo- 
chemistry. 
Spectra.     See  under  Photochemistry. 
Sphingomyelin,  preparation  of  (Rosen- 
heim and  Tebb),  A.,  ii.  1085. 
Spinal  cord,  composition  of  the  (Frankel 

and  DiMiTz),  A.,  ii,  1086. 
Spleen,  nucleo-protein  of  (Sato),  A.,  ii, 
56. 
iron-containing  lijioids  in  the(BuROw), 
A.,  ii,  630. 
Sponges,  the  iodine  complex  in(WHEELER 

and  Mendel),  A.,  ii,  143. 
Stachydrine,  constitution  and  derivatives 
of  (Schulze  and  Trier),  A.,  i,  62  ; 
ii,  743;  (Trier),  A.,  i,  697;  (Enge- 
land),  a.,  ii,  885. 
Stachyose  (Neuberg  and  Lachmann), 
a.,  i,  225  ;  (Schulze),  A.,  i,  610. 
presence  of,  in  labiate  plants  (Piault), 
A.,  ii,  336. 
in      the      roots     of     Eremostachys 
laviniata  (Khouri),  A.,  ii,  886. 
Stachys  tubera,  isolation  of  stachydrine 
and   other  bases  from  (Schulze  and 
Trier),  A.,  ii,  743. 
Stannic  compounds.     See  under  Tin. 
Star  anise  oil  (Schimmel  &  Co.),  A.,  i, 

329. 
Starch,    formation  of,  from  sorbitol  in 
Jiosacece  (Treboux),  A.,  ii,  61. 
coagulation   of,   by   freezing  ^Malfi- 
taxo  and  Moschkoff),  A.,  i,  301. 
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Starch,  colloidal  properties  of  (Bottazzi 
and  Victoroff),  A.,  i,  655. 
velocity  of  sacchaiitication  of   (van 

Laer),  a.,  ii,  839. 
purification     of     (Malfitaxo      and 

MoscHKOFF),  A.,  i,  817. 
fixation  of  bases  by  (Fouard),  A.,  i, 

225. 
action  of  hydracids  and  hydrolysing 
agents  on  (Oechsner  de  Coninck), 
A.,  i,  655. 
influence  of  bile  salts  on  the  pancreatic 

digestion  of  (Bcglia),  A.,  ii,  627. 
Lintuer's      soluble,       properties      of 

(Clark),  A.,  i,  544. 
the  iodine  reaction  for  (Harrison), 

P.,  252. 
indicator     for     iodometric    titrations 
(Mathieu),  a.,  ii,  747. 
Sfatice  Gmelini,  leaves  of,  secretion  of 
salts  by  the  (Schtscherback),  A.,  ii, 
442. 
Stearic    acid,  melting    and    solidifying 
points  of,  mixtures  of,   with  palmitic 
and   oleic  acids    (Cari-infaxti    and 
Levi-Malvaxo),  a.,  i,  5,  6. 
Stearic  acid,  ci6-fi7-rfjhydroxy-,(ARNAUD 
and  Posterxak),  A.,  i,  356. 
dihydroxv-  (Arxaud  and  Posternak) 
A.,  i,  4*59. 
Ai?-and  Ai-Stearolic  acid  (Arnavd  and 

Posternak),  A.,  i,  459. 
Stearolic     acids,     reduction     of,      and 
isomerism  of  their    hydriodo-deriva- 
tives     (Arkaud     and     Posterxak), 
A.,  i,  356. 
8tearyl-rf-alanine  (Abderhalden    and 

Fl-sk),  a.,  i,  227. 
Stearylglycine      (Abderhalden      and 

Funk),  A.,  i,  227. 
Stearyl-Z-tyrosinyl     stearatc     (Abder- 
halden and  Funk),A.,  i,  227. 
Steatite,  adsorption  by  (Kohland),  A., 

ii,  615. 
Steel.     See  under  Iron. 
Stellaria  media,  physiological  meaning 
of  the  hairs  of  (Kny),  A.,  ii,  443. 
hairs  of,  protein  in  (Jamiison),  A., 
ii,  645. 
Stelznerite,  identity  of,  with  antleritc 

(Schaller),  a.,  ii,  1076. 
Stereoitomerinn  of  ter^'alent    nitrogen 
compounds,    a    supposed    case    of 
(Jones  and  White),  T.,  632;  P., 
67. 
of  qninquevalent  nitrogen  (ScHOLTz), 
A.,  i,  634. 
Stilbene,  oo'-rftbromo-,  and  its  (fibrnmide 
and    oo'-d/bromo-oa'-rficyano-     (Wis- 
LiCExrs  and  Fischer),  A.,  i,  621. 
Stimalation,     of    premature     ripening 
(Vinson),  A.,  ii,  335. 


Stovaine  and  cocaine,  comparative  action 

of  ( Yelev  and  Waller),  A. ,  ii,  228. 
Straw,   disinfection  by  the  incomplete 

combustion  of  (Trillat),  A.,  ii,  232. 
StrontiTun,   atomic  weight  of  (Thori'E 

and  Francis),  A.,  ii,  209. 
ultra-red  line  spectium  of  (Randall), 

A.,  ii,  1014. 
metallic  (Glascock),  A.,  ii,  954. 
crystalline,  preparation  of  (GusTzand 

Galliot),  A.,  ii,  1064. 
Strontiam    carbonate,   action   of  alkali 

nitrates  on(OECHSNER  de  Cosikck), 

A.,  ii,  612. 
zinc  chloride,    and  iodide  (Ephraim 

and  Model),  A.,  ii,  851. 
nitrate  and  hydroxide,   solubility  of, 

in     the     presence     of    each    other 

(Parsons  and  Perkins),    A.,    ii, 

1064. 
mercuric  nitrite  (Ray),  T.,  326  ;  P.,  7. 
oxyselenophosphate    (Ephraim    and  ^ 

Majler),  a.,  ii,  207. 
sulphate   and   sodium  carbonate,   the 

reaction  betsveen  (Herz),  A.,  ii,  849. 
Strophanthine,     influence    of,    on    the 

electro-cardiogram    (Stravb),     A., 

ii,  434. 
action  of,    on    the    heart    (Straub  ; 

Werschinin),  a.,  ii,  1094. 
action     of,     on      the     blood-vessels 

(Kasztan),  a.,  ii,  1094. 
Slrophanthus       sarmenlosus,      pharma- 
cological action  of,  and  its  use  as  an 
arrow    poison     (Frasser    and    Mac- 
kenzie), A.,  ii,  639. 
Strychnine  and  allied  alkaloids  (Perkin 

and  Roi!iNsoN),T.,  305  ;  P.,  24. 
action  of  cyanogen  bromide  on  (Mo.>*s- 

ler),  a.,  i,  275. 
action    of,    on    mnscle    (Velky    and 

Waller).  A.,  ii,  331. 
bromine    derivatives    of    (CirsA   and 

SCAOLIARINI),  A.,  i,  583. 
halogen    derivatives    of,     action     of 

acetone    on     (Bcraczewski     and 

DzicRZYNSKi),  A.,  i,  873. 
Strychnine      ^'^'^^^lo™*^      (Hofmann, 
Roth,  HObold,   and  Metzlkr),  A., 
i,  819. 
Stiyehnine,  ^nbromo-, oxide  (BcRAcrEW- 

ski  and  N0WO8IEI.SKI),  A.,  i,  874. 
;>r/oxide  (Mossler),  A.,  i,  684. 
Strychnine,  new  test  for  (Malaqitin), 

A.,  ii.  le.^ 
Strychninesniphonic  acid  I,  amino-, 
broino-,  bromoiiitro-,  chloro-,  di- 
chloro-,  and  nitre-,  and  their  deriva- 
tives (Leichs  and  Boll),  A.,  i,  766. 
iV'Strychnineiolphonic  acid  1,  and  nitro-, 
and  tlieir  derivatives  (Lecchs  and 
Boll),  A.,  i,  767. 
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Strychninoanilide  (Letjchs  and  Reich), 

A.,  i,  768. 
Strychninolone     and     its     derivatives 

(Leuchs  and  Reich),  A.,  i,  768. 
Strychninonic    acid,    and    its    methyl 
ester  and  their  hydrates,  and  nitro- 
(Leuchs  and  Reich),  A.,  i,  768. 
bromo-   (Leuchs  and    Boll),   A.,   i, 
767. 
StrychnoB      alkaloids      (Leuchs      and 
Leuchs),   A.,    i,    425  ;  (Leuchs  and 
Boll),    A.,    i,    766;    (Leuchs    and 
Reich),  A.,  i,  767. 
Styrene,  polymerisation  of  (Stobbe  and 

Posn.jak),  a.,  i,  235. 
Styrene,    co-bromo-,    hydrocarbons  from 
(Rupe  and  Proske),  A.,  i,  367. 
3:5-(^tbromo-2-hydroxy-,        and       its 
acetate,  also   its  bromide  and  cor- 
responding   acetate,    and    aj:Z-5-tri- 
bromo-2-hydroxy-,   and    its   acetate 
I  and  methyl  ether  (Fries  and  Mos- 

Kopp),  A.,  i,  332. 
Styrenes,   and  terpenes,  heats  of  com- 
bustion   of    (Auwers,     Roth,     and 
Eisenlohr),  a.,  ii,  586. 
Styrylacrylhydroxamic     acid    (Posner 

and  Rohde),  A.,  i,  847. 
Styryl  9i-butyl  ketone,  and  its  phenyl- 
h3'drazone  (Auwers  and  Vos.s),  A.,  i, 
71. 
2-Styrylconmarone,  derivatives  of  (Abe- 

LIN  and  V.  Ko.sTANECKi),  A.,  i,  631. 
Styryl  cydohexjl    ketone  and    its    di- 
bromide     (Kohler    and     Burnley), 
A.,  i,  392. 
Stjrrylitaconic  acid,  anhydride  of  (Figh- 
ter and  Walter),  A.,  i,  29. 
Styryl  methyl  ketone-phenylhydrazone, 
jo-nitro-   (Auwers  and   Yoss),  A.,  i, 
71. 
Styryl     a-naphthyl     ketone,     p-nitro- 

(Scholtz  and  Meyeu),  A.,  i,  562. 
o-  and  7-Styryl  nonyl  ketone,  deriva- 
tives of  (Scholtz  and  Meyer),  A.,  i, 
562. 
Styryl  n-nonyl  ketone-phenylhydrazone 

(Auwers  and  Yoss),  A.,  i,  71. 
Styryl  isopropyl  ketone  (Auwers  and 

Voss),  A.,  i,  76. 
Suberic  acid,  ethyl  liydrogen  ester  aud 
its   chloride  and  2>-tolixidide   (Blaise 
and  KoEiii.KR),  A.,  i,  298. 
Snblimation  by  the  dynamical  method 

(ScHEyFER),  A.,  ii,  484. 
Substance,  011301^7,  and  its  copper  salt, 
from  aminoguanidine  diazohydrox- 
ide  and  sodium  hydroxide  (Hof- 
MANN  Hock,  and  Roth),  A.,  i,  447. 
C2H4N4,  from  azoimide  and  methyl- 
carbylamine  (Olivkri-Mandala), 
A.,  i,  343. 


Substance,  C0H3ON7,  from  triazomethyl- 
carbimide  and  water  (Forster  and 
MtJLLER),  T.,  1064, 
CgH^OgSoNaoHg,  from  hydroxymer- 
cury-acetic  aldehyde  and  sodium 
thiosulphate  (Schoeller  and 
Schrauth),  a,,  i,  460. 

-     CyHijOjNjj,    from   o-methazonic   anhy- 
dride and  water  (Steinkopf,  Bohr- 

MANN,         GllUNUPP,         KiRCHHOFF, 

JiJRGENS,  and  Benepek),  a.,  i,  308. 
C^HjNgSg,  from  diguanide  and  carbon 
disuliihide  (Rackmanx),  A.,  i,  897. 
CgHgOS,  from  methyl  chlorothiocarb- 
onate     and      magnesium      methyl 
iodide  (Del]?;pine),  A.,  i,  612. 
C4Hj,02N7,  from  triazomethylcarbimide 
and  ammonia  (Forster  and  MiJL- 
ler),  T.,  1066. 
C4Ho02C]4Hgg,   from  mercury  chloro- 
acetylide,    mercuric     chloride    and 
sodium     acetate     (Hofmann     aud 
Kirmreuther),  a.,  i,  17. 
C5H10O3,    from    isovaleraldehyde   and 
ozone  (Harries  and  Koetschau), 
A.,  i,  607. 
CgH703N,   from  cZ-glutamic  acid  (An- 
derhalden  and  Kautzsch),  A.,  i, 
769. 
CjHjoOjNg,     from     triazomethylcarb- 
imide   and    water    (Forster    and 
Muller),  T.,  1063. 
CgHaCljo,  from  action  of  silent  electric 
discharge     on     chloroform     (LosA- 
NITSCH),  A.,  i,  1. 
CgHjoONg,  from  7-hydroxy-5-methyl- 
l:'2:4:9-benztetrazole  and  hydrazine 
(BiJLOw  and  Haas),  A.,  i,  596. 
CgHjj0.2N4,      from     nitrosodiacetoue- 
semicarbazide  (Rupe  and  Kessi.er), 
A.,  i,  16. 
C6H404N3HgNa,     from     4-inuno-2:6- 
diketodihydropyrimidine-3-acetic 
acid  and  mercuric  oxide  (Farben- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  804. 
C7H14O3,    from    heptaldehyde,    ozone, 
and  ethyl  chloride  (Harries  and 
Koetschau),  A.,  i,  607. 
C7H7O.2UI,  from  a7-dimethylglutaconic 
acid  and  phosphorus  pentachlorido 
(Feist  and  Ueuter),  A.,  i,  10. 
C7H13O4N,  from  a-amiuoglutaric  acid, 
aurichloride  of  (Enoeland),  A.,  i, 
843. 
C7H40(sSHgNa._,.  from  hydroxymerciiry- 
benzoic  anhydride  and  sodium  sul- 
pliite  (Schoeller  and  Schrauth), 
A.,  i,  460. 
CgHjgOs,  fi'OJn  octaldehyde  and  ozone 
(Harries  and  Koetschau),  A.,  i, 
607. 
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Substance,  CsHj-X,  reduction  product 
of  7j-chloro-octylamine  and  its  salts 
(Gabriel),  A.,  i,  229. 

CsH902N3,  from  aniline  and  nitro- 
acetonitrile  (Steixkopf,  Bohr- 
MAXN,  Gruntpp,  Kirchhoff, 
JtBGENS,  and  Bexedek),  A.,  i, 
307. 

CgHioOaNg,  from  phenyltriazomethyl- 
carbamide  and  sodium  carbonate 
(FoRSTER  and  Mulleb),  T.,  1065. 

C8HioO;5X4,  from  4:5-diamino-2:6-di- 
keto-1 :3-dimethylpyiimidine    (Far- 

BENFABRIKEX    VORM.    F.    BaYER    & 

Co.),  A.,  i,  79. 
CgHifio'Sqy  fro°i  acetonecyanohydrin 

and  hydrogen  chloride  (Ult6e),  A., 

i,  15. 
CgHsONjK,  from  ^)-triazobenzaldehyde 

and    potassium    cyanide   (Forster 

and  JUDD),  T.,  260. 
C9HJQO3,  from  nonaldehyde  and  ozone 

(Harries  and  Koetschau),  A.,  i, 

607. 
CgHjjOg,  additive  compound  of  quinol 

and  acetone  (Schmidlin  and  Lang), 

A.,  i,  837. 
C9H12O3,  additive  product  of  catechol 

and  acetone  (Schmidlix  and  Lang), 

A.,  i,  837. 
C9H12O7,     from     the     interaction    of 

ethyl   malonate,    sodium   ethoxide, 

and    iodine    (Komnexos),     A.,    i, 

542. 
CgHjgOj,    from    oxidation    of    l:3-di- 

methyl-5-nielhylene-A^-cyclohexeue 

(AirvvERS     and     Peters),     A.,     i, 

826. 
CgHgOsNg,   from   l-chloro-2:4-dinitro- 

benzene  and  sodioacetone  (Reitzen- 

STEIX  and  Stamm),  A.,  ii,  358. 
C9H8OS2,     from     acetophenone     and 

carbon   disulphide,  and   its  deriva- 
tives (Kelber),  a.,  i,  391. 
CsHijOjN,  from  coal  tar  (Scni'LTz  and 

SztKELY),  A.,  i,  725. 
C9Hj,02N3,     from     o-toluidine     and 

nitroacetonitrile  (Steinkopf,  Bohr- 

iiANX,      Gruntpp,      Kirchhoff, 

JOroens,  and  Benedek),  A.,  i,  307. 
C9HJ7O4N,  from  a-aminoglutaric  acid, 

auri-chloride  of  (Exgelanp),  A.,  i, 

843. 
CjqHj.O,  from  polynieride  of  croton- 
aldehyde  (Dei.i5pine),  A.,  i,  219. 

from  the  seeds  of  Moiwdora  graiuli- 
flora  (Leimbach),  A.,  i,  186. 
CioHjgClg,    from   isothujene   (Konda- 

ROFF  and  Skworzofk),  A.,  i,  755. 
CjoH^ONo,  from  quinoline  and  cyano- 
gen bromide    (v.    Braun),    A.,   i, 

189. 


Substance,  C10H8O3N4,  from  a-methazonic 

anhydride  (Steinkopf,  Bohrmaxx, 

GRe-xi'pp,    Kirchhoff,   Jukgexs 

and  Bexedek),  A.,  i,  308. 
C10H11O3N3,    from    methyl    1-phenyl- 

5-tria2olone-4-carboxylate  and  alco- 
holic hydrogen  sulphide  (Dimroth, 

AicKELix,    Brahx,    Fester,    and 

Merckle),  a.,  i,  519. 
CjoHijOoXo,  from  4-keto-2-benzyl-4:5- 

dihydroglyoxaline  and  water  (Finger 

and  Zeh),  A.,  i,  591. 
C10H13O2N3,     from     '/«-xylidine     and 

nitroacetoniti-ile  (Steixkopf,  Bohr- 
maxx,     GRiJxupp,      Kirchhoff 

Jurgexs,    and    Bexedek),  A.,   i 

307. 
CioHigOgNj,  isomeride  of  a-limonene 

hydroxylamineoxime      (CusMAXo) 

A.,  i,  686. 
CJ0H20O2N0CI0,  from   isomeride  of  a 

limonenehydroxylamineoxime  (Crs 

MAXO),  A.,  i,  686. 
CiiHi40g,  from  ethylmethylacetonedi 

carboxylate    (Feist    and    Pomme) 

A.,  i,  9. 
O11H7O5N3,  from  pyridine  and  l:3-di 

chloro-4:6  dinitrobenzene,    salts    of 

(ZiNCKE  and  Welspfenxixg),  A. 

i,  585. 
C11H17O2N,    from    action    of   sotlium 

hydrate    on   cyanocarone   (Clarke 

and  Lapworth),  T.,  15. 
Cj,H^02N2,     from      4-methylamino- 

l:2:2:4-dimethyl-5-pyrrolidone    and 

ethylene    oxide  (Kohx   and  Bi'm), 

A.,  i,  137. 
C„H„0BrS2,  from  dimethyl  ether  of 

CgHgOSo  (Kelbek),  a.,  i,  391. 
CjjHjoOBraSj,  from  dimetliyl  ether  of 

CgHsOSg  (Kelp.er),  a.,  i,  391. 
CiaH]4,  from  action  of  silent  electric 

discharge  on  l>enzene  and  hydrogen 

(Losanitsch),  a.,  i,  2. 
CJijHgO,    from    acenaphtheneqninone, 

and   its    magnesium    salts  (K.ille 

&  Co.),  A.,  i,  752. 
Ci2H]402,  additive  compound  of  phenol 

and  cyclohexanone  (Schmidlin  and 

Lang),  a.,  i,  837. 
Ci2H,804,   additive   compound  of   re- 

Borcinol    and   acetone    (Schmidlix 

and  Laxg),  A.,  i,  837, 
C12H22O,  from  lauryl  chloride  by  the 

action    of   heat    (Bistrztcki"  and 

Laxdtwing),  a.,  i,  87. 
C12H22O2,  from  polymeride  of  croton- 

aldehyde      (Deli*.pine),      A.,      i, 

219. 
C15H8O4S2,     from     oxidation     of    di- 

phenylene  />-disulphoxide  ( +  2Yi.fi), 

(HiLDiTCH),  T.,  2588. 
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Substance,  C12H9O7K3,  from  betaine, 
C12H7O6N3,  and  sodium  hydroxide 
(Zincke),  a.,  i,  556. 

C12H10O5N2,  from  the  action  of  nitrous 
acid  on  ethyl  1-imino-hydrindene- 
2-carboxylate  (Mitchell  and 
Thokpe),  T.,  2272. 

C12HJ3O8N,  oxime  from  ethyl  tetrahy- 
droxybenzenediearboxylatc  (Leuchs 
and  Theodorescu),  A.,  i,  396. 

C12H14O7N2,  oxime  from  the  aldeliydic 
ester,  C22H21O12N  (Leuchs  and 
Theodorescu),  A.,  i,  396. 

CjgHieOgNa,  from  the  action  of 
nitrous  acid  on  the  ^S-condensation 
product  of  7n.-4-xylidine  and  aeet- 
aldehyde  (Jones  and  White),  T., 
642. 

C12H17OI,  from  phenoxyhexylene 
(DiONNEAu),  A.,  i,  354. 

C12H18O2N4,  from  hexamethylene- 
tetramine  and  resorcinol  (Grishke- 
witsch-Trochimowsky),  a.,  i, 
108. 

CjoHigOgN,  condensation  product 
from  acetonecyanohydrin  and  hy- 
drogen chloride  (Ult^e),  A.,  i, 
15. 

Ci2H2iOi3N,  from  the  nitration  of 
cellulose  (Crane  and  Joyce),  A., 
i,  364. 

Ci2H807N2Na.2,  from  oxidation  of 
aniliue-^-sulphonic  acid  (Reitzen- 
stein),  A.,i,  703. 

CigHjoOs,  from  the  condensation  of 
cyclobutan-l;3-dione  in  the  presence 
of  quinoline  (Chick  and  WiLS- 
MORE),  T.,  1998  ;   P.,  217. 

C13H12O4,  from  oxypeucedanin  by  the 
action  of  sulphuric  acid  (Herzog 
and  Krohn),  A.,  i,  125. 

C13H12N2,  from  dehydracetic  acid 
(Bexary),  a.,  i,  435. 

CJ3H14O5,  and  its  acetyl  derivative 
and  phenylmethane,  from  oxypeu- 
cedanin (Herzog  and  Krohn),  A., 
i,  125. 

C13H20O2,  from  o-cyclogeraniol  (Bou- 
veault)),  a.,  i,  380. 

C13H15O2N3,  from  ethyl  o-cyano-a- 
ketobutyrate  phenylhydrazone 

(Wislicenus    and    Silberstein), 
A.,  i,  539. 

C13H19ON,  a-  and  i3-isomerides  from 
\p  cumidine  and  acetaldehyde  (Jones 
and  White),  T.,  643. 

C23H26O2N2,  from  4-ethylamino-2:2:3- 
trimethyl-1  -ethyl-5-pyrrolidone  and 
ethylene  oxide  (Kohn  and  Bum), 
A.,  i,  137. 

C13H8O7N2S,  and  its  methyl  ester 
(Mayer),  A.,  i,  261. 


Substance,      CgHigOgNIj,       from      di- 

iodotyrosine,    methyl    iodide    and 

potassium  hydroxide  (Wheelee  and 

Johns),  A.,  i,  114. 
Cj4Hi20g,  from  extract  of  red   clover 

liowers  (Power  and  Salway),  T., 

243;    P.,  20. 
Cj4Hi206,  from  isogalloHavin  trimethyl 

ether    (Herzk;,    Ehdos,   and    Ru- 

zicka),  a.,  i,  676. 
CJ4H14O5,  from  a7-dimethylglutaconic 

acid  and  phosphorus  pentachloride, 

and  its  anilide  and  methyl  hydro- 
gen ester  (Feist  and  Reuter),  a., 

i,  10. 
Cj4Hi20N'2,    from    salicylideneaniline 

and  potassium  cyanide  (Rohde  and 

Schartel),  A.,  i,  776. 
CuHi402N2,  from  4-keto-2-benzyl-4:5- 

dihydroglyoxaline      (Finger     and 

Zeh),  a.,  i,  591, 
C14H14O5N2,  from  ethyl  1-cyanocyclo- 

propane-1-carboxylate      (Mitchell 

and  Thorpe),  T.,  1001. 
Cj4Hi40.,Br3,  from  Ci4Hi40g  and  brom- 
ine   (Feist    and    Reuter),   A.,   i, 

10. 
C14H17O4N,  from  fj-ethoxyphenylmale- 

iinide    and    its    sodium   derivative 

(Piutti),  a.,  i,  23. 
CJ4H11O3N2CI,     from     nitrosobenzene 

and     methyl     5-chloroanthraniIate 

(Freundler),  a.,  i,  446. 
C14H23O3NCI2,  from   carpaine    hydro- 
chloride   and    chlorine    (Bargee), 

T.,  472;   P.,  53. 
C14H15O2N  ClgSb,  from  di-^^-anisylamine 

and  antimony  pentachloride  (Wie- 

LANi)  and  Wecker,),  A.,  i,  243. 
CisHjoOg,  from  extract  of  red  clover 

flowers  and  its    acetyl     derivative 

(Power    and    Salway),   T.,    239 ; 

P.,  20. 
Ci.,Hi404,    condensation     product    of 

catechol   and   acetone    (Schmidlin 

and  Lang),  A.,  i,  837. 
Ci5H]807,  from  isogalloflavin  trimethyl 

ether    (Herzig,    Erdos,    and    Ru- 

zioka),  a.,  i,  677. 
C15H18O3,      additive      compound      of 

phenol  and  acetone  (Schmidlin  and 

Lang),  A.,  i,  837. 
C]5H2oO,    from    tlie    essential    oil    of 

hyacinths  (Enklaar),  A.,  i,  123. 
C15H20O4,     from     action     of    sodium 

methoxide  on  C14H14O5  (Feist  and 

Reuter),  A.,  i,  10. 
C15H24O4,  from  rhizome  of  Oimicifuga 

racemosa  (Finnemore),  A.,  ii,  801. 
C]5H2409,  additive  compound  of  acetone 

and    pyrogallol    (Schmidlin    and 

Lano),  a.,  i,  837. 
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Substance,  C^^Vi^O,  from  diethyl  ketone 
and    methyl   iodide   (Haller  and 
Bauer),  A.,  i,  300. 
C15H13O0N,  from  phenylhydroxylamine 
on       benzoylacetaldehyde      (Ales- 
SAXDRi),  A.,  i,  753. 
CisHisONS,   from  aniline  and  a  sub- 
.stance  from  acetophenone  (Eelber), 
A.,  i,  391. 
C15H13ON3S,      from       5-thiou-l:4-di- 
phenylui-azole     (Nikdlinger     and 
Acker),  A.,  i,  786. 
€15112409X3X3,  from  s-trinitrobenzene 
and    jx)tassium   propoxide   (BusCH 
and  Kugel),  A.,  i,  474. 
Ci5H.«ONCl4Fe,    ferrichloride    of   the 
additive  compound  of  tropine  and 
benzyl  chloride  (Scholtz),  A.,  i,  97. 
CigHjoOy,  from  extract  of  red  clover 
flowers   and    its    acetvl    derivative 
(Power  and  Salway),T.  ,236  ;P. ,  20. 
CigHijOg,  from  isogalloflavin  trimethyl 
ether       (Herzig,       Erdos,       and 
Ruzicka),  a.,  i,  676. 
C16H30O,  from  action  of  silent  electric 
discharge  on  ethylene  (Losanit.sch), 
A.,  i,  1. 
CjgHgOjSg,   from  oxidation  of  "  thio- 

indigo"  (Daxaila),  A.,  i,  411. 
CigHg04S.2,   from  oxidation  of   ' '  thio- 

indigo"  (Daxaila),  A.,  i,  411. 
CigHgOjS.,,  from  oxidation  of  "thio- 

indigo"  (Danaila),  A.,  i,  411. 
CigHio07N4,    from    picryl-a-naphthyl- 
amine  and  silver  oxide  (BuscH  and 
Kogel),  a.,  i,  473. 
CigHjiO-Na,   from   3:5-dinitro-4-hydr- 
oxybenzoic     acid     and     quinoline 
(Morges'stern),  a.,  i,  483. 
CigHiaOjN,  from  safrole  and  nitroso- 
benzene,     2     isomerides     (Axgeli, 
Albssandri,   and  Peoxa),   A.,  i, 
552, 
CjgHjjOsN,   from    chrysophanic    acid 
methyl  ether  and  ammonia  ( +  JHgO) 
(Oesterle  and  Johann),  A.,  i,  860. 
CigH,40gN4,     from      dinitrophenyldi- 
pyridinium   dichloride   and    alkali, 
and   its    salts  (Zincke  and  Weis- 
PFENNINO),  A.,  i,  585. 
Cj.HjiOaN,   from   dimethylketen  and 
benzylidenemethylamine      (Staud- 
inger,  Klever,  and  Kober),  A.,  i, 
588. 
CjgHjiOgP,   from    picrotin  and  phos- 
phorus pentachloride  (Horrmann), 
A.,  i,  577. 
CigH,40N2S,  condensation  product  of 
3-oxy-l-thionaphthen  with  />-nitro- 
sodimethylaniline  (Bauisciis  Ani- 
LIN-     &      Soda-Fabrik),     a.,    i, 
60. 


Substance,  Ci6H,o08N.2S2Na.2,  from  1- 
uaplithol-4-sulphonic  acid,  phenyl- 
hydrazine  and  sodium  hydrogen 
sulphite  (Bucherer  and  Soxxen- 
burg),  a.,  i,  145. 

CjyHigN.,,  from  interaction  of  magnes- 
ium phenyl  bromide  and  3:3-di- 
methylindolenine-2-carboxylom- 
trile,  and  its  oxime  and  j:>-nitro- 
phenylhydrazone  (Plaxcher  and 
Giumelli),  a.,  i,  63. 

CitHv^OtNo,  from  3:5-dinitro-4-hydr- 
oxybenzoic  acid  and  naphthalene 
(Morgensterx),  a.,  i,  482. 

CiyHijOgBr.,,  from  the  reduction  of 
/3-bromocarmin  (RoHDE  and  Dorf- 
muller),  a.,  i,  492. 

C17H03O3N3,  from  (;?-leucyl-Z-tryptophan 
(Fischer),  A.,  i,  22. 

CiyH^O.jCIs,  from  fatty  acids  in  cod 
liver  oil  (Heiduschka  and  Rheix- 
berger),  a.,  i,  297. 

Ci7HiiOeN4Cl,  from  picryl  chloride 
and  methyl-a-naphthylamine 

(BuscH  and  Kogel),  A.,  i,  473. 

€,7111404X28.,,  from  immedial-indone 
(Fraxk),  t.,  2045;  P.,  218. 

CnHisN.iClaHgo.  from  dinitrophenyl- 
pyridinium  chloride  and  y>-amino- 
phenyl  mercuriacetate  (Reitzex- 
.steix  and  Stamm),  A.,  i,  348. 

C17H26O2CI4I4.  from  fatty  acids  of  cod 
liver  oil  (Heiduschka  and  Rhein- 
berger),  a.,  i,  297. 

Ci7H^02BrMg,  from  action  of  mag- 
nesium on  ju-tolyl  ethyl  ketone  and 
allyl  bromide  (Grishkewitsch- 
Trochimowsky),  a.,  i,  109. 

Ci7Hig0N2Cl2Hg2.  from  dinitrophenyl- 
pyridinium  chloride  and  j9-amino- 
phenyl  mercuriacetate  (Reitzex- 
.STEIN  and  Stamm),  A.,  i,  348. 

CigHijOg,  from  kermesic  acid  and 
hydriodic  acid  (Dim roth).  A.,  i,  488. 

CigHigOg,  from  3-hydroxymethylfluor- 
one  (Kehrmaxx  and  Joxes),  A.,  i, 
409. 

C,gHaoOg,  from  isogalloHavin  trimethyl 
ether  (Herzig,  ErdOs,  and 
Ruzicka),  A.,  i,  676. 

CigHiiO^N,  from  ester,  CjoHjaOgN 
(WiLLOERODTand  Maffezzoli),  a., 
i,  679. 

CigHioOjSj,  from  CgHgOS^  and  am- 
monium persulphate  (Kelber),  A., 
i,  391. 

CigHjgO.^N^,  from  isobenzylglyozal- 
idoue  and  sodium  hydrozide(FiNQEB 
and  Zeh),  A.,  i,  591. 

CjgHigOjN,  from  ethyleugenol  and 
nitrosobenzeue  (Anoeli,  Alessax- 
DRi,  and  Fsgxa),  A.,  i,  553. 
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Substance,     C18H24O4N4,      from     hexa- 

methylenetetramine    and     catechol 

(Grishkewitsch  -  Teochimowsky), 

A.,  i,  108. 
C]9Hi204,      from     3-phenylpyrazoiso- 

coumarazone         and  resorcinol 

(MiCHAELis  and  Leo),  A.,  i,  516. 
CJ9H14O5,      from      3-methylpyrazoiso- 

coumarazone         and         resorcinol 

(MiCHAELis  and  Leo),  A.,  i,  516. 
CjgHjgOio,  from  biliary  acids  (Phegl), 

A.,  i,  321. 
C19HJ4O7N2,        from        3:5-dinitro-4- 

hydroxybenzoic      acid      and     ace- 

naphthene  (Morgenstern),  A,,   i, 

482. 
CiijHjgOaClo,    from     2:5-dihydroxytri- 

phenylcarbinol        (v.  Baeyer, 

AiCKELiN,  Diehl,  Hallensleben, 

and  Hess),  A.,  i,  249. 
CjgHigOgNg)  from  ^-benzoquinone  and 

diaminodiphenylmethane        (Sieg- 

mund),  a.,  749. 
CioHigNgClHg,      from     3-mercury-^- 

toluidine        an4        dinitrophenyl- 

pyridinium  chloride  (Reitzenstein 

and  Stamm),  A.,  i,  348. 
CooHgoOg,  from  methyl  chloroformate 
"andostruthin  (Herzog  and  Kkohn) 

A.,  i,  125. 
CooHjiOg,      from    Adenium    Hongkel 

(PEKROTand  Leprixce),  A.,  ii,  151 

C20H13O4N3,    azo-dye    from    o-amino 

"phthalanil  (Rupe  and  Thiess),  A. 

i,  73. 
C20H14N2S2,      from      diazotriphenyl 

pyn-ole  (Angelico  and  Labisi),  A 

i,  445. 
CooHaiOgClg,    2   isomerides   from    3)3 

dichloro-a7-dianisylidenepropane 

and  methyl  alcohol  (Straus,  Lutz 

and  Hussy),  A.,  i,  564. 
C20H22O5N3,     from     l:3-dioximino-2 

cyclohexanone  with  sodium  ethoxide 

and  benzoyl  chloride  (Borsche),  A. 

i,  178. 
C2oHi20sN4S4,from  3-cyano-2:4-diketo 

5-benzylidenetetrahydrothiophen 

and  barium  hydroxide  (Benary) 

A.,  i,  580. 
C20H19O4N7S  +  2H2O,      from     acetyl 

guanamine    acetate    and  orange   n 

(Radlberger),  a.,  i,  761. 
C20H25O3NS,    from    i|/-codeinone    and 

ethyl     mercaptan     (Pschorr    and 

Krech),  a.,  i,  423. 
C20H26O3NI,  from  methyl  iodide  and 

a  betaine    from   )3-ethyl-thiocodide 

(Pschorr  and  Krech),  A.,  i,  423. 
CaH2702NS,  betaine  of  substance  from 

;8-ethylthiocodide     (Pschorr    and 

Krech),  A.,  i,  422, 


Substance,  C01H29O2NS,  from  3-ethyl- 
thiocodide  (Pschorr  and  Krech), 
A.,  i,  422. 

C21H29O2NS2,  from  ;8-methylthiocodide 
and  ethyl  mercaptan  (Pschorr  and 
Krech),  A.,  i,  422. 

CgiHiaOigSgAsNag,  from  trisodium- 
arsenate  and  sulphosalicylic  acid 
(Barthe),  a.,  i,  262. 

C2iH2i04N2ClHg2,  from  dinitrophenyl- 
pyridinium  chloride  and  p-amino- 
phenyl  mercuriacetate  (Reitzen- 
stein and  Stamm),  A.,  i,  348. 

C21H28O2NIS,  from  methyl  iodide  and 
j8-ethylthiocodide,  and  its  deriva- 
tives (Pschorr  and  Krech),  A.,  i, 
422. 

C22Hi80g,  from  the  condensation  ot 
phenanthraquinone  with  ethyl- 
acetoacetate  (Richards),  T.,  1460  ; 
P.,  195. 

C22H220g,  from  ^-benzoquinone  and 
methyl  |j-aminobenzoate  (SlEG- 
mund),  a.,  i,  749. 

C22Hig04N,  from  w-amino-  o;j-dihydr- 
oxyacetophenone  (Tutin),  T.  , 
2515. 

C22H25O2N,  from  dimethylketen  and 
benzylidenebenzylamine  (Staud- 
INGER,  Klever,  and  Kober),  A., 
i,  588. 

C20H25O3N,   from  oxidation  of  j8-iso- 
butyrylbenzylamino-/3-phenyl-oa- 
dimethylpropionic     acid     (Staud- 
INGER,  Klever,  and  Kober),  A., 
i,  587. 

C22H3iOi8'N,  acetyl  derivative  of  the 
product  from  nitration  of  cellulose 
(Crane  and  Joyce),  A.,  i,  364. 

C22Hi903N4SNa,  from  l-amino-2- 
naphthol-4-sulphonic  acid,  phenyl- 
hydrazine  and  sodium  hydrogen 
sulphite  (Bucherer  and  Sonnex- 
burg),  a.,  i,  145. 

C23H20O10,  and  its  acetyl  derivative, 
from  the  potassium  derivative  of 
rhein  (Oesterle  and  Riat),  A.,  i, 
126. 

C2:,H]407N2,  from  3:5-dinitro-4- 
liydroxy  ben  zoic  acid  and  pyrene 
(Morgenstern),  A.,  i,  482. 

C23H19O2NS,  phenacyl  derivative  of 
compound  of  C9H8OS2  and  aniline 
(Kelber),  A.,  i,  391. 

C23H2704N2Br,from  brucine(MossLER), 
A.,  i,  275. 

^24^28,  from  action  of  silent  electric 
discharge  on  benzene  (Losanitsch), 
A.,  i,  2. 

C24H14O4,  from  acenaphthenequinone, 
and  its  derivatives  (Kalle  k  Co.), 
A.,  i,  752. 
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Sabstance,  C24Hjg03,  from  redaction  of 
5:i2-(iihydroxy-ll-phenonaphtha- 
lenequinone,  and  its  acetyl  deriva- 
tive (YoswixcKEL  and  de  Wekrth), 
A.,  i,  50. 

C.3,H2qOio,  tetra-acetyl  derivative  of 
CigHi40g  obtained  in  the  preparation 
of  chloroacetocatechol  (Yos- 
winckel),  a.,  i,  43. 

C.21H32O4,  from  oxidation  of  elateric 
acid  (Moore),  T.,  1804  ;  P.,  215. 

C24H340N2,  from  tetramethyldiamino- 
tryphenylmethane-o-carboxylic  acid 
(GuYOT  and  Haller),  A.,  i,  286. 

Ci!4H3oOi2Cl4,  from  ester  CjoH^Oig 
(Guthzeit  and  Hartmaxn),  A.,  i, 
389. 

C34H30OJ0CI4,  from  ester  C30H42OJ8 
(Guthzeit  and  Hartmann),  A.,  i, 
388. 

C24H3oOi2Br4,  from  ester  C3oH420ig 
(Guthzeit  and  Hartmann),  A.,  i, 
388. 

C24H25NgCl,  azo-dyefrom2:4-dimethyl- 
pyrrole  (Makchlewski  and  Robel), 
A.,  i,  206. 

^^^^^2^2'  frora  quinine-/3-ethiodide 
and  Grignard's  reagent  (Freund 
and  M.\yer),  A.,  i,  132. 

03511.^04X2,  base  from  3:6-diacetyl- 
amino-9-phenybcauthonium  chloride 
(Kehrmann  and  Dexuler),  A.,  i, 
406. 

''^-,H3202N4,  from  acetylacetone  and 
'iij'henylmethanedimethyldihydraz- 
ine  (v.  Braun),  A.,  i,  524. 

C25H15O4N2CI,  benzoyl  derivative  of  a 
red  acid  from  methyl  5-chloro- 
aiithranilate  and  nitrosobenzene 
(Frec.n'dler),  a.,  i,  446. 

^MHajO^N  ,082,  from  biguanide  sulphate 
ami  crystal  ponceau  (Radlberger), 
A.,  i,  760. 

HavO-iNfl,  from  the  action  of  p- 
iriazobenzaldehyde  on  camphoryl-i(<- 
scmicarbazide  (F0R8TER  and  Jddd), 
T.,  261. 

' "  iH^jOgNjClHgj,  from  dinitrophenyl- 
]>.vridinium  chloride  and  />-amino- 
piicnyl  mercuriacetate  (Heitzex- 
8TKIN  and  Stamm),  A.,  i,  348. 

^»^\s^-b  from  diphenylnaphthyl- 
allenecarboxylic  acid  and  acetic  acid 
(Lapworth  and  Wechsler),  T., 
47. 

Cg,H4402,  from  action  of  silent  electric 
discharge  on  ethylene  (Losanitsch), 
A.,  i,  1. 

JHW13O4N,  from  anthraqainone-2:S- 
dicarboxylic  anhydride,  quinaldine 
and  zinc  chloride  (Willoerodt  and 
MAFFEZZnn),  A.,  i,  679. 

XCVIII.  ii. 


Sabstance,  CagHigOigNi,  from  3:5-dinitro- 
4-hydroxybenzoic  acid  and  diphenyl- 
ene  oxide  (Morgenstern),  A.,  i, 
482. 
^^27^18014^4'  f*""™  3:5-dinitro-4- 
hydroxybenzoic   acid  and    fluorene 

(SlORGEXSTERX),  A,,  i,  482. 
C-jjHaoOg,       from        2-benzoyl-3:4-di- 

methoxybenzoic  acid  (Faltis),  A., 

i,  698. 
C28H34,  from  action  of  silent  electric 

discharge  on  benzene  and  hydrogen 

(Losaxitsch),  a.,  i,  2. 
CggHigOj,  from  anthraquinone  (KiNZL- 

BEROER  &  Co.),  A.,  i,  752. 
C28H18O14N4,       from       3:5-dinitro-4- 

hydroxybenzoic  acid  and  phenanth- 

rene       (Morgexsterx),      A.,      i, 

483. 
CggHajOsN,,   from   3-phenylpyrazoiso- 

coumarazone  and  phenol  (Michaelis 

and  Leo),  A.,  i,  516. 
C.2,H2805N4,  from  oxidation  of  dianisi- 

dine  (Reitzexsteix),  A.,  i,  703. 
^■3aH240gNgS2Na2,  from  1-benzeneazo- 

2-naphthol-6-sulphonicacid,phenyl- 

hjdrazine,    and   sodium    hydrogen 

sulphite  (BucHERER  and  Soxxkn- 

btjro),  a.,  i,  146. 
C3oH4oOi5Br2,    from     ester    CaoH^aOjg 

(Guthzeit  and  Hartmaxx),  A.,  i, 

388. 
C3ifltfl9^»  from  hexamethyienetetra- 

mine    and    pyrogallol     (Grishke- 

witsch-Tbochimowsky),  a.,  i,  108. 
CJ1H32N4,     from    benzaldehyde     and 

diphenylmethanediethyldihydrazine 

(v.  Braux),  a.,  i,  525. 
Cs2Hag0|4N4,       from       3:5-dinitro-4- 

hydroxybcnzoic    acid    and    reteue 

(Morgexsterx),  A.,  i,  482. 
Cj2H3oON4,    from    3-phenylpyrazoi8o- 

coumarazone    and    dimethylaniline 

(Michaelis  and  Leo),  A.,  i,  516. 
^38^2709X3,   from  benzoylation  of  m- 

and  ;7-amiuobenzoic  acid  in  pyridine, 

and  its  salts  (Heller  ana  TtscH- 

xer),  a.,  i,  770. 
CMH32O2N4,  from  benzoylacetone  and 

diphenylinethanedimethyldihydra- 

zine  (v.  Braun),  A.,  i,  524. 
C»H3g02N4,    from    anisaldehyde  and 

diplienylmethanediethyldihydrazine 

(V.  Braux),  A.,  i,  525. 
CjjHjjOj,  from  phenyl  /S-ethoxystyryl 

Ketone  (Reynolds),  A.,  i,  858. 
C«Hjj04N2,  from  />-nitrobenzaldehyde 

and  sodium   camphor  (Wootton), 

T.,411. 
CMHaiOgNgSj,  from  biguanide  sal phat« 

ana  orange  II  (Raolbekorr),   A., 

i,  760. 

97 


li.  1462 


INDEX:  OF  StJBJECTS. 


Substance,  CjjHjiOeNs,  from  benzoyla- 

tion  of  ;j-aminophenylacetic  acid  in 

pyridine   (Heller  and  Tischner), 

A.,  i,  770. 
C36H34O11CI2,  from  oxypeuccdanin  and 

hydrogen    chloride     (Herzog    and 

Krohn),  a.,  i,  125. 
C4oH44Br26,  from  lycopene  (Willstat- 

TER  and  Escher),  A.,  i,  331. 
C40H66I3,  from  carrotene  (Willstat- 

TPR  and  Escher),  A.,  i,  331. 
C44H30O3N4,  from  oxidation  of  oximino- 

triphenylpyrrole      (Angelico     and 

Larisi),  a.,  i,  427. 
^46^2406^ 20)  from  ^-benzoquinone  and 

diaminostilbene  (Siegmund),  A.,  i, 

749. 
^47^6208^6^1")  from  brucine  and  cyano- 
gen bromide  (Mossler),  A.,  i,  275. 
C48H5308N5Cl3Br,    from    bracine   and 

cyanogen   bromide  (Mossler),  A,,  i, 

275. 
G52H7QO35,   from    "  bromoacetocellobi- 

ose  "  and  silver  carbonate  (Fischer 

and  Zempl^n),  A.,  i,  718. 
C52H70O35,  from   "bromoacetolactose" 

and  silver  carbonate  (Fischer  and 

Fischer),  A.,  i,  716. 
Succinanilide,       ^initro-derivative      of 

(Tingle  and  Burke),  A.,  i,  21. 
Succinic  acid,   sodium    salts  of  (Mar- 
shall and  Bain),  T.,  1074  :  P.,  114. 
Succinic  acid,  c?ibromo-,  pyridine  salts 
of    (Pfeiffer,     Langenburo,     and 
Bikencwbig),  a.,  i,  878. 
Succinic  anhydride,  rate  of  hydration  of 
(RivETT  and  Sidgwick),  T.,  1677;  P., 
200. 
Succinyldiguanide,  and  its  salts  (Rack- 

maxn),  a.,  i,  896. 
Succinylguaninepropionic  acid  (Farben- 

FABRIKEN  VORM.  F.   BaYER  &  Co.),  A. , 

i,  79. 
Succinylphenylimide,  m-nitro-  (Tingle 

and  Burke),  A.,  i,  21. 
Succinylthio-j:>-toluaniide  (Matsui),  A., 

i,  667. 
Sucrose  {saccharose,  cane  sugar),  forma- 
tion of,  in  seeds,  influence  ot  potass- 
ium salts  on  the  (de  Plato),  A.,  ii, 
742. 

contraction  occurring  on  the  solution 
of,  in  water  (Fouquet),  A.,  i,  96  ; 
(DfiMicHEL),  A.,  i,  223. 

vapour  preasure  of  aqueous  solutions 
of  (Krauskopf),  a.,  ii,  688. 

change  of  rotation  of,  in  presence  of 
alkaline  uranyl  solutions  (Gross- 
MANN  and  Rothgiesser),  A.,  i, 
223. 

influence  of  salts  on  the  rotatory  power 
of  (Washburn),  A.,  i,  300. 


Sucrose,  inversion  of  (HubsoK),  A.,  i, 

797  ;  ii,  702  ;  (Hudson  and  Paine), 

A.,  i,  601,  797,  798. 
theory  of  the  inversion  of  (Meyer), 

A.,  ii,  403. 
influence  of  boric  acid  on  the  inversion 

of  (Arafuru),  a.,  i,  653. 
fate    of,    in    animals    (Mendel    and 

Kleiner),  A.,  ii,  974. 
crystals,  speed  of  dissolution  atdiff'erent 

faces  of  (Gaillard),  A.,  ii,  193. 
production  of  slime  from,  by  means  of 

viscosaccharase  (Beyerinck),  A.,  i, 

450. 
reactions  of  (Reichard),  A.,  ii,  1117. 
detection  of,  in  wines  (Rothenfusser), 

A.,  ii,  463. 
polarimetric    estimation     of,    in    the 

presence  of  reducing  sugars  (Leme- 

land),  a.,  ii,  1006. 
separation     of    lactose     and     (Mar- 

gaillan),  a.,  ii,  163. 
Sucrosephosphoric  acid  (Neuberg  and 

Pollak),  a.,  i,  157. 
Sucrosesulphuric  acid,  barium  and  calc- 
ium salts  of  (Neuberg  and  Pollak), 
A.,  i,  610. 
Sugar,  production  of,  from  amino-acids 

(Ringer  and  Lusk),  A.,  ii,  227. 
conversion  of  cellulose  into  (Ost  and 

Wilkening),  a.,  i,  364. 
formation   of,  from  fat,  in  phloridzin 

diabetes  (Lommel),  A.,  ii,  793. 
spontaneous   crystallisation   of   (Fou- 
quet), A.,  ii,  193. 
destruction  in  animal  organisms  (Van- 

develde),  a.,  ii,  141. 
absorption  of,  in  the  kidneys  (Nishi), 

A.,  ii,  525. 
influence  of.on  the  intestinal  membrane 

(Mayerhofer  and  Stein),  A.,  ii, 

974, 
oxidation     of,    in    plant    respiration 

(Kostytscheff),  a.,  ii,  740. 
estimation    of,   volumetrically   (Rupp 

and  Lehmann),  A.,  ii,  163. 
estimation  of,  by  reduction  of  colour- 
ing   matters    (Wender),     A.,    ii, 

1116. 
estimation   of,   in    urine   (Rang    and 

Bohmannsson),  a.,  ii,  163  ;  (Has- 

selbalch  and  Lindhard),  A.,  ii, 

905. 
Bang's  method  of  estimating  (Ander- 
sen), A.,  ii,  757. 
colorimetric     method    of    estimating 

(Frailong),  a.,  ii,  757  ;  (Wacker), 

A.,  ii,  806. 
in  blood,  estimation  of  (Bang,  Lyit- 

KENS,  and  Sandgren  ;  Moeckel  and 

Frank),  A.,  ii,  554,  1116;  (Mich- 

AELIS  and  Ron  a),  A.,  ii,  660. 
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Sugar,  estimation  of.  in  the  sngar  beet, 
influence   of    optically   active   non- 
sugar  material  on  the  (AxdklI k  and 
Stanek),  a.,  ii,  463. 
Sugar,  invert,  estimation  of,  in  sngar 
beet  (Urbax),  A.,  ii,  357. 
Sugars,  kinetic  studies  in  the  (NfeMECKK), 
A.,  i,  95. 
effect  of,  on  solutions  of  salts  (Glover), 

P.,  298. 
the    scission  of   (Lob    and   Pulvbr- 
macher),  a.,  i,  95. 
and  synthesis  of,  from  formaldehyde 
(Lob  and  Pclvermacher),  A., 
i,  609. 
euzymic  condensation  of  (Paxtanelli 

and  Faure),  A.,  i,  450. 
anilides  of,  constitution  and  mutaro- 
tation  of  (Irvine  and  McXicoll), 
T.,  1449;  P.,  195. 
Sugars,    reducing,  precipitation   of,   by 

lead  acetate  (Pellet),  A.,  ii,  462. 
Sugar  beet,  estimation  of  invert-sugar  in 

(Urban),  A.,  ii,  357. 
Sugar   group,    dissociation  processes  in 

the  (Nef),  a.,  i,  711. 
Sugar  solutions,  fermented,  the  influence 
of,    on    the    respii-ation   of   wheat 
seedlings  (Kostytscheff),   A.,  ii, 
148. 
reactions  of  (Neuberg),  A.,  ii,  447. 
action  of  ultra-violet  light  on  (Ber- 
THELOT  and  Gaudechon),  A.,ii,813. 
Suginene   and  its  rfjliydrobromide  and 

rfihydriodide  (Kimura),  A.,  i,  53. 
Sulphides.     See  under  Sulphur. 
2:5  -  Sulphide-  l:2:3-triinethylpyrazole 
and   4-bromo-,    and    their   derivatives 
(MiCHAELisandLACHWiTz),  A.,  i,641. 
Solphinic  acids,  aromatic,  intermolecu- 
lar  condensation  of  (Hilditch),  T., 
2579  ;  P.,  294. 
SalpMnyldibenioic     acid     {2:2' -dicarb- 
oxydiphfnyl      sulphoxide),     and      its 
methyl  and  ethyl  esters  (Mayer),  A., 
i,  261. 
o  Solphoanilinodipheiiylinethaiie, 

amino-;>-nitro-,  dip-a.\nino-,  and  di-p- 
nitro-,  .sodium   salts  of  (Straus  and 
BoKMANx),  A.,  i,  '232. 
Sulphobenzeneazoacethydraaide,  so<lium 
salt    of   (Dimroth    and    db    Mont- 
molltn),  a.,  i,  899. 
/^■Sulphobenzeneazo-;>-methoxyphenol, 
sodium  salt  and  benzoate  (Kauffmann 
and  Fkitz),  A.,  i,  377. 
S-Sulpho-d-naphthollazo/u -hydroxy- 
benzoic    acid    as    a     new     indicator 
(Mkllet),  a.,  ii,  995. 
Sulphonyl  chlorides,  aromatic,   electro- 
lytic    reduction     of    (Fichter    and 
Tamm),  a.,  i,  835. 


5-Sulphonyl-l-aldehydo-3-benzoic  acid, 
2-hydro:cv-  (Farbenfabrikex  vobm. 
F.  Bayer  &  Co.),  A.,  i,  321. 
4-Sulphophenyl  o-tolyl  ether,  2-amino-, 
and  its  barium  salt  (Farbenfabriken 
voRM.  F.  Bayer  k  Co.),  A.,  i,  374. 
^2-Sulphoquinoliiiecarboxylic         acids 

(Edinger  and  Bihler),  A.,  i,  64. 
Sulphosalicylic    acid,   quinoline  salt 

(Prunier),  a.,  i,  586. 
Sulphoxanthinedicarboxylic   acid,    and 
its    copper    salt    (Epstein),    A.,    i, 
117. 
Sulphoxides,  basic  properties  and  tauto- 
merism  of  (Fbomm  and  Raiziss),  A., 
i,  554. 
Sulphoxides,  hydroxy-.aromatic'GAZUAR 

and  Smiles),  T.,  2248  ;  P.,  253. 
Sulphur,  absorption  spectra  of  the  vapotir 

of,  in  relation  to  its  molecular  com- 
plexity (Graham),  A.,  ii,  1015. 
pseudo-systems    of,    nomenclature    of 

(Kruyt),  a.,  ii,  400. 
boiling-point    of     (Callendar    and 

Moss),  A.,  ii,  28. 
dissociation   isotherms   of    (Preuner 

andScHUPP),  A.,  ii,  118. 
action  of  hydrogen  on,  in  the  presence 

of  another  element  (P^labon),  A., 

ii,  119. 
slow  combustion  of  (Bodenstein  and 

Karo),  a.,  ii,  1051. 
mutual    behaviour  of   tellurium  and 

(Jaeger),  A.,  ii,  497. 
the  system,  nickel  and  (Bornemann), 

A.,  ii,  1072. 
beha\-iour  of,  in  the  animal  organism 

(Koxschegg),  a.,  ii,  637. 
colloidal,  preparation  of  (v.  Weimarn 

and  Mal-jisheff),  A.,  ii,  941. 
colloidal  and  silver  sulphate,  velocity 

of  the  reaction  between  (Raffo  anil 

PiERONi),  A.,  ii,  839. 
compounds,     colour    and    absorption 

spectra    of    (Purvis,    Jones,    and 

Tasker),  T.,  2287  :  P.,  234. 
compounds      of,      with     phospboros 

(Stock  and  Rudolph),  A.,  ii,  200  ; 

(Stock  and   Hebscovici),    A.,  ii, 

200,  499. 
action  of,    on  magnesium  eyc^ohexyl 

chloride  (Mailhe  and  Mueat),  A., 

1,374. 
action    of  haloid  derivatives    of,    on 

organomagnesium  compounds  (Fek- 

KARio  and  Vinay),  A.,  i,  604. 
elastic,     resembling    cnoutchonc     (v. 
,  Weimarx),  a.,  ii,  496,  603. 
fused,     solidification    of    (Wioand), 

A.,  ii,  602. 
"insoluble,"  solubility  of  (Wioand), 

A.,  ii,  1055. 
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Sulphur  mOTtochloriJe,  action  of  liydio<?en 

on,  under  the  influence  of  tlie  elec- 
tric discharge  (Besson  and  Four- 

nier),  a.,  ii,  705. 
chloride,  action  of  organo-magnesium 

compounds  on   (Strecker),  A.,   i, 

532. 
Thionyl  chloride,  action  of  liydrogen 
on,    under   the   influence   of  the 
electric   discharge    (Besson   and 
Fournier),  a.,  ii,  705. 

action  of,  on  mercury  and  mercuric 
oxide  (North),  A.,  ii,  296. 

action  of  magnesium  organic  com- 
pounds on  (Strecker  ;  Grig- 
NARD  and  Zorn),  A.,  i,  532. 

interaction  of,  with  phenyl  mer- 
captan  (Tasker  and  Jones),  P., 
234. 

action  of,  oh  benzilic  acid  (Stoll£), 
A.,  i,  737. 
Sulphuryl    chloride,    action    of,     on 

mercury       and      mercuric       oxide 

(North),  A.,  ii,  296. 
Sulphur    oxides,    per-oxidation    of,    by 

ultra-violet  light  (Berthelot  and 

Gaudechon),  a.,  ii,  606. 
dioxide,  refraction  and  dispersion  of 
(Cuthbertson    and    Chthbert- 
son),  a.,  i,  85. 

electrical  purification  and  conduc- 
tivity of  (Carvallo),  a.,  ii, 
1026. 

absorption  of,  by  caoutchouc  and 
by  wool  (Reychler),  A.,  ii, 
272. 

the  system,  chlorine  and  (Smits 
and  DE  Mooy),  A.,  ii,  1049. 

disappearance      of,      from      wines 
(Hubert),  A.,  ii,  152. 
trioxide,    estimation    of,    in    fuming 

sulphuric   acid  (Vernon),    A.,   ii, 

803. 
Sulphides,  metallic,  action  of  liquids 
which  dissolve  sulphur  on  (JoRDis 
and  Schweizer),  A.,  ii,  405. 

organic,  action  of  suljihur  and 
ammonia  on  (Holmbekg),  A.,  i, 
150. 

isomeric    platinum    compounds    of 
(Tschugaeff    and'    Subbotin), 
A.,  i,  354. 
Sulphurous     acid,    in     white    wines 
(Gautrelet),  a.,  ii,  734. 

electrolytic  oxidation  of,  in  aqueous 
solution  (Fischer  and  Del- 
marcel),  A.,  ii,  603. 

as  an  etching  agent  (Hilpert  and 
Colver-Glauert),  a.,  ii,  900. 

esters  of,  action  of  organo- 
magnesium  compounds  on 
(Strecker),  A.,  i,  532. 


Sulphur : — 

Sulphurous  acid,  detection  and  estima- 
tion of,  in  wines  (Mathieu),  A., 
ii,  650. 

estimation  of  (Fouquet),  A.,  ii, 
344. 

estimation  of,  in  wines  (Cazenave), 
A.,  ii,  544. 
Sulphites,     constitution      of      (Bait- 

bigxy),  a.,  ii,  497. 
Sulphuric    acid,    photochemistry    of 
(CoEHN  and  Becker),  A.,  ii,  248. 

ionisation  of  (NoYES  and  Stewart), 
A.,  ii,  937. 

ionisation  of,  in  mixtures  of  alcohol 
and  water  (Kremann  and  Bras- 
sert,  a.,  ii,  603. 

absolute,  condition  of  substances  in 
(Bergius),  a.,  ii,  398  ;  (Oddo 
and  Scandola),  A.,  ii,  1035. 

and  mixtures  of,  with  water,  solu- 
bility of  gases  in  (Bohr),  A.,  ii, 
198." 

and  alcohol,  equilibrium  in  the  re- 
action between  (Kremann),  A., 
ii,  700. 

ammonium  sulphate,  and  water  at 
30°,  the  system  (van  Dokp),  A., 
ii,  698. 

lithium  sulphate  and  water,  at  30°, 
the  system  (van  Dorp),  A.,  ii, 
698. 

action  of  potassium  chlorate  ou 
concentrated  (Smith),  P.,  124. 

and  ether,  physical  properties  of 
mixtures  of  (Pound),  P.,  341. 

and  hydrochloric  acid,  use  of 
electrolytic  chlorine  for  the  pro- 
duction of  (CoppADORO),  A.,  ii, 
197. 

amides  of  (Ephraim  and  Gure- 
AviTSCH),  A.,  ii,  198. 

detection  of,  in  wines  (Hubert  and 
Alba),  A.,  ii,  651. 

estimation  of,  in  pyrites  (HuY- 
BRECHTS),  A.,  ii,  545. 

estimation  of,  gravimetric,  in 
presence  of  alkali  metals  (Kato 
and  Noda),  A.,  ii,  895. 

estimation  of,  by  the  "benzidine 
process,"  in  the  pi'esence  of 
chromium  (v.  Knorre),  A.,  ii, 
545. 

volumetric  estimation  of  (HoL- 
liger),  a.,  ii,  239. 

and  sulphur  dioxide,  estimation 
of,  in  the  gases  of  sulphur 
furnaces  (Pellet),  A.,  ii,  69. 

estimation  of  nitric  compounds  in 
(Leo),  a.,  ii,  71. 

fuming,  estimation  of  sulphur  tri- 
oxide in  (Vernon),  A.,  ii,  803. 
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Sulphur : — 

Sulphates,  acid  (D'Ans),  A.,  ii,  125  ; 

(D'AxsandFRiTSCHE),  A.,  ii,  127. 
anhydrous    (Calcagxi    and    Max- 

cisi),  A.,  ii,  1064. 
double,   influence   of  substances  in 

solution   on  the   crystal-habit   of 

(Geriiart),  a.,  ii,  276. 
ethereal,     the     origin     of,    in     the 

organism  (Sato),  A.,  ii,  58. 
soluble,    estimation   of    sulphur  in 

(Ali-EN  and  Johxstos),   A.,  ii, 

650. 
estimation  of,   as   barium   sulphate 

(RrppiK),  A.,  ii,  1108. 
volumetric    estimation    of,    by  the 

barium   chromate  method  (RoE- 

mek),  a.,  ii,  751. 
Persulphuric      acid,      synthesis      of  ! 

(DAx.s   and  Friedrich),  A.,  ii;   j 

706.  ! 

dynamics  of  the  decomposition  of,    ; 

and  its  salts  in  aqueous  solution   | 

(Green  and  Masson),  T.,  2083 ;  I 

P.,  231.  j 

Fersalphates,    influence    of,    on    the   | 

estimation    of    hydrogen     peroxide   ; 

with    permanganate  (Friexd),    P.,    ! 

88.  _  ; 

Dithionic  acid  and  dithionates,  estima-   i 

tion  of  (Baubigny),  A.,  ii,  69. 
Dithionates,    constitution    of   (Bai:- 
bigxy),  a.,  ii,  497. 
separation  and  purification  of  (Bau- 
riGXT),  A.,  ii,  290. 
Hyposulphites  (Bixz  and  Marx),  A., 

i,  711,  728. 
Polythionic  acids,  analysis  of  (Caso- 
lari),  a.,  ii,  997. 
Sulphur,    detection   of  small  quantities 
of,   in  inorganic  and  organic   com- 
pounds (Decssen),  a.,  ii,  750. 
apparatus     for     the     estimation     of 
(Kleine),  a.,    ii,    749 ;    (Precss), 
A.,  ii,  893. 
estimation  of,  in  iron  and  steel,  appara- 
tus for(PREUS8),  A.,  ii.  233,  1109. 
estimation  of,  in  graphite  (Cibclka), 
A.,  ii,  749. 
in  molybdenum,  tungsten  and  their 
iron  alloys  (Trautmann),  A.,  ii, 
543. 
in  pyrites  (Huybrechts),    A.,    ii, 

544  ;  (Zehetmatb),  A.,  ii,  802. 
in  alloys  of  tungsten,  molybdenum 
and  vanadium  with  iron  (McLLZR 

and  Diethei.m),  A.,  ii,  1110. 
in  soluble    sulphates  (Allen  and 

Johnston),  A.,  ii,  660. 
in  organic  substances  (Marcxjsson 
and     DoscHEiOi     A.,     ii,    543  ; 
(Schreiber),  a.,  ii,  894. 


Sulphur,  estimation  of,  in  coal  (Parr, 
Wheeler,  and  Berolzheimer),  A., 
ii,  544. 
used     for    agriculture,     analysis     of 
(Collin),  A.,  ii,  543. 
Sulphur    auratum,     estimation    of,    in 
rubber  (Frank  and  Birkner),  A.,  ii, 
244. 
Sulphur      compounds,     thermochemical 
investigations    of    (Sventoslavskt), 
A.,  ii,  187. 
Sulphur  organic  compounds,  spontane- 
ously oxidisable  with  phosphorescence 
(Del^pise),  a.,  i,  612. 
Sulphuric  and   sulphurous   acids.     See 

under  Sulphur. 
Sun,  distribution  of  the  ultimate  rays  in 
the  spectrum  of  (de  Gramont),  A., 
ii,  85. 
Superphosphates.       See     under     Phos- 
phorus. 
Suprarenal  gland,  cortex  of  the  (Kawa- 
shima),  a.,  ii,  1088. 
behaviour  of  the  chromaflBne  substance 
of,  in  hunger  and  under  influence  of 
potassium    iodide    (Venulet    and 
Dmitrowsky),  a.,  ii,  10S8. 
Suprarenine.     See  Adrenaline. 
Surface  tension,  connexion  of,  with  the 
internal  pressure  and  van  der  Waals' 
constants  a  and  b  (Traube),  A.,  ii, 
20. 
measurement    of    (Magini),    A.,    ii, 

932. 
and  surface  energy  (Mill-s  and  McRae), 

A.,  ii,  932. 
of   aqueous    solutions  and    Laplace's 

constant  (Lewis),  A.,  ii,  933. 
effect   of    toxins    and    anti-toxins  on 
(Bertolixi),  a.,  ii,  987. 
Surface  tensions  of  unsaturated  organic 

compounds  (Getman),  A.,  ii,  832. 
Sweat,  occurrence   of    serine  in  human 

■  Embpen  and  TACHAr),  A.,  ii,  981. 
Sylvestrene.     See  rf-Carvestrene. 
Synergin,  from  wheat  (Palladin),  A., 

i,  760. 
Syntheses,    asymmetric,   by    means    of 
enzymes     (Rosenthaleb),    A.,    i, 
603. 
organic,  origin  of  the  use  of  magnesium 
in  (Barbier),   A.,  ii,  808  ;   (Grig- 
nard),  a.,  i,  466. 
Systems,  disperse,  theory  for  obtaining 
(v.  Weimabn),  a.,  ii,  940. 
condenfiation  methods  for  the  pre- 
paration of  (v.  Weimarn),  a.,  ii, 
399. 
classification  of  (v.  Weimarn),  A., 

ii,  834. 
crystalline  solid  solutions  as  (Wki- 
marn),  a.,  ii,  696. 
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Talc,  adsorption  by  (Rohland),  A.,  ii, 

615. 
Tallow,     Japan,     unsaponifiable     con- 
stituents of  (Matthes  and  Heintz), 
A.,  i,  149. 
Tanacetone   (P-thujone)  and  its  deriva- 
tives (Thomson),  T.,  1502 ;  P.,  177. 
Tannin      (Cavazza),      A.,     ii,     233  ; 

(Trunkel),  a.,  i,  704. 
molecular  weight  of  (Iljin),    A.,    i, 

762. 
constitution  of  (Nierenstein),  A.,  i, 

265. 
discovery   of  the  optical  activity   of 

(von  Lippmann),  A.,  i,  55. 
action  of  zinc  oxide  on  (Iljin),  A.,  i, 

331. 
fixing  and  staining,  in  plant  tissues 

(Vinson),  A.,  ii,  744. 
estimation  of,  in  catechu  (van  Dorp 

and  Rodenburg),  A.,  ii,  167. 
Tannins  (Nierenstein),  A.,  i,  389. 
Tanning    processes    (v.     Schroeder), 
A.,   i,    129  ;    (Herzog    and    Rosen- 
berg), A.,  ii,  934. 
Tantalites,  analysis  of  (Chesneau),  A., 

ii,  161. 
Tantalum,   occurrence   of,    in    Western 

Australia  (Simpson),  A.,  ii,  1077. 
atomic   weight    of    (Balke),    A.,   ii, 

962. 
anodic  behaviour  of  (Kuessner),  A., 

ii,  927. 
halides  of  (van  Haagen),  A.,  ii,  619. 
halide  bases  of  (Chapin),  A.,  ii,  303. 
thallous     fluoride      (Ephraim      and 

Heymann),  a.,  ii,  38. 
sulphide  (Biltz  and   Kircher),    A., 

ii,  619. 
Bromotantalnm  hydroxide,    chloride, 

bromide,  and  iodide  (Chapin),   A., 

ii,  304. 
Tarelaidic  acid.     See  A^-Elaidic  acid. 
Tartaric  acid,  inertia  of  crystallisation 

of,  from  mother  liquors  (Carles), 

A.,  i,  360. 
rotatory  power  of,  in  the  presence  of 

ammonium  molybdate  and  sodium 

phosphate  (Maderna),  A.,  ii,  915. 
estimation  of  (Beys),  A.,  ii,  662,  758. 
Tartaric    acid,   aniline  antimony!   salt 

(Yvon),  a.,  i,  163. 
aniline  arsenyl   salt  (Yvon),    A.,    i, 

310. 
molybdenum   salts  (Quinet),    A  ,    i, 

218. 
ethyl  ester,  rotation  of  (Grossmann), 

A.,  ii,  563. 
d-Tartaric  acid,  estimation  of  (Kling), 
A.,  ii,  359, 


^-Tartaric   acid,    ammonium    hydrogen 

salt,   preparation  of  (Kling),    A.,    i, 

651. 
Tartaric    acids,  physiological  action  of 

(Karczag),  a.,  ii,  434. 
T&rtarodi-o-,   m-,    and    p-bromoanildes 

(Frankland  and  Twiss),  T.,  157. 
Tartaro«?z-o-,    m-,   and  p-chloroanilides 

(Frankland  and  Twiss),  T.,  159. 
Tartramide,    the   influence    of   various 

substituents  on  the  optical  activity  of 

(Frankland  and    Twiss),  T.,  154 ; 

P.,  5. 
Tartranilide,  s-m-dinitTo-  (Tingle  and 

Burke),  A.,  i,  22. 
Tartrates,  rotatory  dispersion  of  coloured 
complex  (Grossmann  and  Loeb), 
A.,  ii,  372. 

analysis  of  (Carles),  A.,  ii,  758. 
Tartronic  acid,  methyl  ester  (Filippo), 

A.,  i,  298. 
Tartronodimethylamide  (Filippo),   A., 

i,  298. 
Tantomerism,  mechanism  of  (Tizard), 

P.,  125. 
Tea,    estimation    of    caffeine  in   (BuR- 

mann),  a.,  ii,  468. 
Teeth,  chemical  investigation  of  (Gass- 

mann),  a.,  ii,  57. 
Tellurium,  atomic  weight  of  (Marck- 
wald  and  Foizik),  A.,  ii,  604. 

allotropy  of  (Cohen  and  Kroner), 
A.,  ii,  199. 

complexity  of  (Flint),  A.,  ii,  845. 

colloidal,  preparation  of  (v.  Weimarn 
and  Maljisheff),  A.,  ii,  941. 

mutual    behaviour    of    sulphur,    and 
(Jaeger),  A.,  ii,  497. 

oxide,  heat  of  formation  of,  and  heat 
of  combination    of,    with    sodium 
oxide  (Mixter),  A.,  ii,  585. 
Tellurium  organic         compounds 

(Lederer),  a.,  i,  731. 
Tellurium,  estimation  of,   by  means  of 

silver  (Perkins),  A.,  ii,  659. 
Temperature.       See      under     Thermo- 
chemistry. 
Tenebrio  molitor,  larva  of,  origin  of  the 

brown  pigment  in  the  integument  of 

the  (Gortner),  A.,  ii,  632. 
Tennantite,    from     Binn,     Switzerland 

(Prior),  A.,  ii,  781. 
Tephrosia     purpurea,     glucoside     from 

(Clarke  and  Banerjee),  T.,  1833; 

P.,  213. 
Terephthalic     acid,     dimenthyl     ester 

(RupE  and  Munter),  A.,  i,  398. 
Terephthalic  anhydride   (Bucher   and 

Slade),  a.,  i,  38. 
Ternary  system,  sodium  sulphate — sod- 
ium fluoride — sodium  chloride  (WoL-i 

TERS),  A.,  ii,  775, 
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Ternary  systems  (Janecke),  A.,  ii,  699. 
critical  end-points  in  (Smits),  A.,  ii, 
1050. 
Terpene,  monocyclic,  synthesis  of,  from 
thymol    (Hexdersos    and    Suther- 
land), T.,  1616;  P.,  203. 
Terpenes,  chemistr}'  of  (Henderson  and 
Sutherland),  T.,  1616;  P.,  203; 
(Henderson    and    Pollock),    T., 
1620  ;  P.,  203. 
synthesis  of  the  (Perkin),  T.,2129; 
P.,  97,  249  ;  (Luff  and  Perkin), 
T.,  2147  ;  P.,  249. 
and  ethereal  oils  (Wallach),  A.,  i,  569. 
and  styrenes,  heats  of  combustion  of 
(Auwers,  Roth,  and  Eisenlohr), 
A.,  ii,  586. 
Terpene  series,  syntheses  in  (Komppa), 
A.,  i,  51. 
hydrogenation  in  the  ( Vavon),  A. , 
i,  52. 
Terpinene  question,  the  (Wallach),  A., 

i,  569. 
o-Terpinene   (Auwers  ;    Sehmler  and 

Schossberger),  a.,  i,  53. 
TerplBeol,  in  bergamot  oil  (Elze),  A.,  i, 

495. 
Terpinolene,   preparation   of   (Semmler 

and  Schos.sberger),  A.,  i,  53. 
Testicle,  ox,    occurrence  of  chlorine  in 

(Totani),  a.,  ii,  879. 
Tetany  due  to  ammonia  in  blood  (Jacob- 
son),  a.,  ii,  986. 
Tetra-acetylglncosjnringic  acid,  methyl 

ester  (Mauthner),  A.,  i,  677. 
Tetra-acetylglacosepyridinium       hydr- 
oxide,   bromide,  and  hydrogen  ferro- 
cyanide  (Fischer  and  Raske),  A.,  i, 
503. 
Tetra  acetyl.     See  also  under  the  parent 

Substance. 
Tetra- alky lammoninm  series,  bases  of  the, 
the  double   nitrites    of   mercury  and 
(Kay),   P.,   172. 
oo'/?p'-TetrabenzoyIoxy-2:5-diphenyl- 

pyrazine  ;Tutin),  T.,  2515. 
3/3SS-Tetrat5obatylacetoacetic  acid, 
ethyl  ester (Freylon),  A.,  i,  359. 
2:2:4:4Tetracarborydi«/c/ti-011-butane- 
l:3-diacetic     acid,     and     its     esters 
and     metallic   salts    (Gvthzeit    and 
Hartmann),  a.,   i,  388. 
Tetradeeamethylenedicarboxylic      acid, 

ethyl  ester  (BoroAULT),  A.,  i,  297. 
Tetraethylammoniom  perchlor&te  (HoF- 
MANN,  RoTH,  H5bou>,  and  Metz- 
ler),  a.,  i,  818, 
ferrichloride  (Scuoltz),  A.,  i,  96. 
mercuri-iodide  (Zitkin),  A.,  i,  303. 
TetrahydroacenaphthaiJoUiiophMidi- 
carbozylic   acid,   dihydroxy-    (HlNS- 
berg),  a.,  i,  335. 


1:2:3 :4-Tetrahydroacridiiie,     salts    and 

derivatives  of,  and  7-bromo-,  and  7:9- 

dibTomo-        (BoRscHK,        Schmidt, 

Tiedtke,   and    Rottsieper),    A.,    i, 

883. 
l:2:3:4-Tetrahydroacridine-5-carboxylic 

acid,    and   its    salts  and  derivatives, 

and      7-bromo-,      and      7:9-dibromo- 

(Borsche,  Schmidt,    Tiedtke,   and 

Rottsieper),  A.,  i,  883. 
Tetrahydroacridine-6-sulplioaic        acid 

(Borsche,    Schmidt,   Tiedtke,    and 

Rottsieper),  A.,   i,  883. 
Tetrahydroatropaldehyde  (Darzens  and 

Rost),  A.,  i,  856. 
Tetrahydrom<»'obenzdiantlirone,     acetyl 

derivative     of     (Potschiwauscheg), 

A.,  i,  495. 
Tetrahydroberberine,    isomeric   ammon- 
ium   compounds   from    (Yos.s    and 
Gadamer),   a.,   i,  415. 

ethyl      hydrogen      sulphate,       ethyl 
aahydro-base    and    its     derivatives 
(Voss  and  Gadamer),  A.,  i,  416. 
Tetrahydroberberrnbine       (  Frerichs), 

A.,   i,   501. 
T«trahydroellagie  acid  ^Nierenstein), 

A.,  i,  623. 
m-Tetrahydrofaran-2:5-dicarboxyldi- 

anilide  (Le  Sueur  and  Haas),  T., 

184. 
ci5-Tetrahydrofaran-2:5-dicarboxylie 

acid,    its   anhydride  and    ammonium 

salt    (Le    Sueur    and    Haas),    T., 

183. 
Tetrahydroglyoxaline,    2-imino-  {cthyl- 

eiuoaanidine),  and  its  salts  (Schenck), 

A.,  i,  100. 
1:2:3:4- Tetrahydronaphthalene,  absorp- 
tion spectrum  of  (Leon  abd),  T.,  1246 ; 

P.,  143. 
Tetrahydro-ZS-naphthoic  acid,    menthyl 

ester    (RuPE    and    Munter),    A.,    i, 

398. 
Tetrahydro-/3-naphthylamine,  action  of, 

on  the  body- tempi- nature  and  circulit- 

tion  (Sacharokf),  A.,  ii,  433. 
Tetrahydropapaveroline,     physiological 

Hctionof  (Laidlaw),  A.,  ii,  797. 
l:2:3:4-Tetrahydrophenazine,l-ozimino  , 

(Borsche),  A.,  i,  179. 
Tetrahydroquinaldine.      See    2-Methyl 

tetrahydroquiiioline. 
TetTahydroqainasoline-2:4  dione,         S- 

amino-   {Z-aminobcnzoylmecarhamiiU), 

and  its  derivatives  (Kuxckkll),  A.,  i, 

438. 
Tetrfthydroqoinoline,      derivatives      of 
(Kuxckell).     a.,     i,     429,     635; 
(Kunckell  and  Theopold),  A.,  i, 
506. 

ferrichloride  (Scholtz),  A.,  i.  97. 
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Tetrahydroquinoline,  6-bromo-,  salts  of, 
6-bromo-8-amino-,  and  its  deriva- 
tives, 6-bromo-8-nitro-  and  its 
nitroso-aniine,  6:8-dinitTo-  and  tri- 
bromo-,  hydrobromide  (Kunckell), 
A.,  i,  429. 

trinitro-  (Kunckell),  A.,  i,  636. 
Tetrahydrosantalene  (Semmler),  A.,  i, 

181. 
A^-  and  ^r«7i.s- A^-Tetrahydrotereplithalic 

acid,  dimenthyl  ester  of  (Ri:pe  and 

MuNTER),  A.,  i,  398. 
Tetrahydrothiophen,  preparation  of,  and 

its  methiodide  (v.  Braun  and  TRtJMP- 

ler),  a.,  i,  275. 
Tetrahydrouric      acid,      synthesis      of 

(Frankland),  T.,  1316  ;  P.,  171. 
Tetraketo-2-phenyl-tetraliydro-2:l:3- 

benztriazole  (Zincke  and  Scharff), 

A.,  i,  141. 
2:4;2':4'-     and      3:4:2':4'-Tetramethoxy- 

benzophenoiie(TAMBORaiidScHURCH), 

A.,  i,  559. 
2:6:2':6'-Tetramethoxyben2ophene      (v. 

Baeyer,    Aickelin,    Diehl,    Hal- 

LEN.'iLEBEN,  and  Hess),  A.,  i,  252. 
1:3  2':3 -,  1:3:2' :4'-,  and  1  3:3':4'-Tetra- 

methozybenzylidenecoumaranones 

(DuMONT     and     Tambor),      A.,      i, 

579. 
2:6:2':6'-Tetrametlioxydiphenylcarbinol 

(V.  Baeyer,  Aickelin,  Diehl,  Hal- 

LENSLEBEN,  and  He8S),  a.,  i,  251. 
7n??i';?i»'-Tetraiiiethoxy-2:5-diphenylpyr- 

azine,    and    its    salts    (Tutin),    T., 

2510  ;  P.,  244  ;  (TuTiN  and  Caton), 

T.,  2533;  P.,  245. 
nim';)p'-Tetrainethoxy-2:6-diplieiiylpyr- 

azine  and  its  salts  (Tutin),  T.,  2511  ; 

P.,    244 ;   (Tutin  and   Caton),    T., 

2533  ;  P.,  245. 
Tetramethoxyphenantlireiie      and      its 

picrate  (Pschorr  and  Rettberg),  A., 

i,  424. 
Tetramethylrfmminobenzhydrol,    action 

of  hypophosphorous  acid  on  (Fosse), 

A.,  i,  451. 
Tetramethyl<;?/aminobenzhydrylplios- 

phinouB  acid  (Fosse),  A.,  i,  451. 
Tetramethylrftaminobenzophenone, 

action  of  magnesium  cycluhexyl  brom- 
ide on  (Wahl  and  Meyer),  A.,  i, 

134. 
4':4"-Tetrainetliylc?ramino-2"':3"'-di- 

methoxytriphenylmethane,     and     its 

hydrochloride  (Noelting),  A.,  i,  177. 
9:9-TetrametliyWiaminodiphenylace- 

naphthenone,  and  its  salts  (Zsuffa), 

A.,  i,  862. 
4:4'-Tetramethylrf/aininodiphenylmeth- 

ane,       2:2' -di-iodo-       (Masoarelli, 

ToscHi  and  Zambonini),  A.,  i,  831. 


5-(4':4"-)Tetramethylc?ia]ninodiphenyI- 

metliyl-3:3-&is-;?-dimethylamino- 

phenyloxindole    (Reitzenstein     and 

Breuning),  a.,  i,  441. 
5-(4':4"-)Tetramethyl<^mminodiplienyl- 

methylisatin,  and  its  acetyl  derivative 

and     chloride     (Reitzenstein     and 

Breuning),  A.,  i,  440. 
4-(or       6-)4':4"-TetramethykZ2aminodi- 

phenylmethyl-S-methylisatin,  and  its 

sodium      salt      (Reitzenstein      and 

Breuning),  A.,  i,  441. 
6-(4':4"-)TetramethykZiaminodiplienyl- 

metliyl-7-methylisatin  (Reitzenstein 

and  Breuning),  A.,  i,  441. 
S-Tetramethylc^taminodiphenylmethyl-l 

naphthoic  acid,  and  its  barium  salt 

(Zsuffa),  A.,  i,  862. 
TetramethyWiaminodiphenyl-a-naph- 

Ihylmethane  (Zsuffa),  A.,  i,  862. 
Tetramethyl-aC-c^iaminohexane,  and  its 

picrate   and   methiodide  (v.  Bhaun), 

A.,  i,  821. 
4':4"-Tetramethylf?iamino-2"'-hydroxy- 

3"'-niethoxytriphenylniethane,  and  its 

hydrochloride     (Noelting),     A.,     i, 

177. 
Tetramethylammoniom  joerchlorate 

(Hofmann,    Roth,    Hobold,  and 
Metzler),  a.,  i,  818. 

mcrcuri-iodide  (Zipkin),  A.,  i,  303. 
2:4:3':5'-Tetramethylazobenzene-2- 

hydrazinesulphonic  acid,  and  its  salts 

(Troger  and   Westerkamp),   A.,  i, 

208. 
2:4:5:6-Tetraniethyl-l:3:7:9-benztetr- 

azole    (BuLOw    and    Haas),    A.,    i, 

203. 
Tetramethyln/cZobutandione,    action    of 

ammonia  on  (  Wedekind  and  Miller), 
,     A.,  i,  324. 
Tetramethylcj/cZobutanone,   imino-,  and 

its  phenylhydrazone  (Wedekind  and 

Miller),  A.,  i,  324. 
Tetramethylchrysaniline,        salts       of 

(FiscHEii  and  Sch.midt),  A.,  i,  702. 
2 :4:2' :4'Tetramethyl-l :  1 '-dianthra- 

quinoyl      (Scholl      and      Pot.schi- 

wauscheg),  a.,  i,  272. 
2:4:2':4'-Tetramethyldiphenyl-3:3'-   and 

5:5'-diphthaloylic    acid,    and    disul- 

fhonic  acid  of  the  former  (Scholl, 
.lESE,  MiCHELSoN,  and  Grunewald), 
A.,  i,  264. 

Tetramethyl  ferrocyanide,  and  its  deriva- 
tives (Hartley),  T.,  1066,  1725  ;  P., 
90,  210. 

Tetramethyl  galactoseanilide  (Irvine 
and  McNicoll),  T.,  1454. 

776f-Tetramethylheptan-5-oI,  and  its 
phenylurethane  (HxLLEKand  Bauer), 
A,,  i,  300. 
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77e«-Tetramethylheptaii-5-oiie  (Haller 

and  Bauer),  A,  i,  300. 
;8;355-Tetrainethylhexan-7-ol,     and     its 

phenylurethane  (Haller  and  Bauer), 

A.,  i,  220. 
/3355-Tetramethylliexan-7-one   (Haller 

and  Bauer),  A.,  i,  220. 
Tetramethyl     mannoseanilide    (Irvine 

and  McXicoll),  T.,  1452. 
Tetramethylnaphthalene,        absorption 

spectrum  of    (Homer  and    Purvis), 

T.,  280;  P.,  5. 
^355-Tetramethylpentan-7-ol,    and     its 

formyl  derivative  and  phenylurethane 

(Haller  and  Bauer),  A.,  i,  220. 
5;355-Tetraniethylpeiitan-7-one  (Haixer 

and  Bauer),  A.,  i,  220. 
2:4:2':4'-Tetramethyl-5:5'-phthaloyldi- 

phenyl-S-phthaloylic    acid    (Scholl, 

Lie.se,  Michelsox,  and  Grunewald), 

A.,  i,  264. 
Tetramethylthiocarbamide  (Billetkr), 

A.,  i,  545. 
Tetramethyluric    acid,   degradation    of 

(Biltz),  a.,  i,  522. 
Tetra-3-naplithylethane,  and   its  oxide 

(Schmidlix  and  Huber),  A.,  i,  833. 
Tetraphenylacetoae      (Smedley),      T., 

1491  ;  P.,  149. 
aa/3S-Tetraphenylbntadiene,  and  its  di- 

bromide  (Stacdingeb  and  Buchwitz), 

A.,  i,  47. 
i3j3«<-Tetrapheiiyl-A">'-butinen-3«-diol 

(Dupoxt),  A.,  i,  456. 
l:2:4:5-Tetraphenyl-3:6-dihexylhexa- 

liydro-l:2:4:5  tetrazine  (Rassow  and 

Baumax.v),  a.,  i,  79. 
Tetraphenyldiglycollyl  chloride 

(STOLLfi),  A.,  i,  738. 
2:2:5:5-Tetraphenyl-2:5-dihydrofaran 

(Purdie  and  Arup),  T.,  1542  ;  P.,  199. 
''-Tetraplienyletliaiie,    inonochloro-,  and 
aS-</ichloro-    (Schmidlix    and     v. 
EscHER),  A.,  i,  369. 

a^rfichloro-,  preparation  of  (Finkxl- 
STEiN),  A.,  i.  469. 
aa^^-TetrsphenylA^ixa-Atty-triene,     and 

its    ^ra hroiniile     (St.iudixger    and 

Buchwitz),  A.,  i,  47. 
Tetraxen*  (Hofmaxx,  Hock,  and  Roth), 

A.,  i,  446. 
Tetrazole  from  azoimide  (Dimroth  and 

Fester),  A.,  i,  645. 
Tetrazole,  1-hydroxy-  (Palazzo),  A.,  i, 

342. 
Tetrazoles,  .synthesis  of  (Dimroth  and 

Memzhachkr),  a.,  i,  897. 
Tetrazolylaioaoetoaoetio     aoid,      ethyl 

ester,       and      its      phenylhydrazone 

(BSlow),  A.,  i,  81. 
4-Tetraiolyla20-l-phenyl-3-methyl-6- 

pyrazolone  (Bulow),  A.,  i,  81. 


Thaliiirum    order,    presence    of    hydro- 
cyanic acid  in  the  (vax  Itallie),  A. , 
ii'  534. 
Thallium,   ultra-red    line    spectrum    of 
(Paschex),  A.,  ii,  1014. 
relation  of,  to  the  alkali  metals  (Tux- 

tox),  a.,  ii,  127. 
and  silver,  liquid-crystalline  phases  of 
the  monohalides  of  (Stoltzexberg 
and  Huth),  A.,  ii,  295. 
Thallium  alloys,  with  mercnry,  electro- 
chemical investigation   of  (Richards 
and  WiLSOx),  A.,  ii,  384. 
ThalUum  gaits,  toxicity  of  (Swain  and 

Batemax),  a.,  ii,  229. 
Thallium  iridichloride  and  iridochloride 
(Del6pixe),  a.,  ii,  34. 
double       fluorides       of       univalvent 
(Ephraim  and  Heymaxx),  A.,  ii, 
37. 
manganosomanganic,   antimony,    tan- 
talum     and       tungsten      fluorides 
(Ephraim  and  Hetmaxx),  A.,  ii,  37. 
selenate  (Glauser),  A.,  ii,  504. 
zinc  sulphate  and  selenate  (Tuttox), 
A.,  ii,  127. 
Thallium,  new  reaction  for  (Taxatar  and 

FiFROFF),  A.,  ii,  350. 
Thallium      electrode-       Sec     Electrode 

under  Electrochemistry. 
Thalloacetylacetone  (Kurowski),  A.,  i, 

361. 
Thebaine,    formation    of    pyrene    from 

(Fkeuxd),  a.,  i,  631. 
Thebenine,    constitution  of  (Pschorr), 

A.,  i,  423. 
Theobromine  and  caSeine,  comparative 
toxicity  of  (Velky  and  Waller),  A., 
ii,  986. 
Theophylline-8-acetic  acid  and  its  ethyl 
ester    i,Farbenf.\bkiicex    vorm.     F. 
Bayer  i  Co.),  A.,  i,  79. 
Thermal  analysis.     See  Analysis. 
Thermal  expansion.     See  under  Thermo- 
chemistry. 
Thermochemistry  : — 

Thermochemistry,    recent     investiga- 
tions in  (Richards),  A.,  ii,  19. 
Thermochemical      investigations     of 
organic    eomf>ounds    (Svextoslav- 
sky),  a.,  ii,  187. 
Thermodynamic  chemistry,   a  simple 
system  of  (\V.\sHBCRX),  A.,  ii,  891. 
Thermodynamics     of     the     capillary 
layer  (Barker),  A.,  ii,  106. 
of     standarii     cells     (CoHEN      and 
Kruyt),  a.,  ii,  178. 
Heat  capacity    of    metals    and   their 
compounds (Schimpfk),  A.,ii,181. 
conduction     of,     through     rarefied 
gases  (SoDDT  and  Berbv),  A.,  ii, 
180. 


ii.  1470 


INDEX   OF   SUBJECTS. 


Thermochemistry  : — 

Heat  of  chemical  reactions,  use  of,  for 

analysis  (Howard),  A.,  ii,  239. 
Thermal  expansion  of  metals,  and  its 

variation   with   temperature    and 

pressure  (Gruneisen),  A. ,  ii,  824. 
properties    of    solids     and    liquids 

(Lussana),  a.,  ii,  589. 
quantities,  relationship  of  (Meyer), 

A.,  ii,  388. 
Specific  heat,  measurement  of  (Mag- 
nus), A.,  ii,  262. 
at      low      temperatures    (Nernst, 

KOREF,        and        Lindemann  ; 

Nernst),  A.,  ii,  263  ;  (Richards 

and  Jackson),  A.,  ii,  264. 
of  gases  from  explosion  experiments 

(Pier),  A.,  ii,  1031. 
of  solid  substances  and  temperature. 

relation  between    (Magnus    ana 

Lindemann),  a.,  ii,  580. 
of  metals   and    its    variation    with 

temperature  and  pressure  (Grun- 
eisen), A.,  ii,  824. 
of  metallic  alloys  (Saposhnikoff), 

A.,  ii,  182. 
of  solutions  (Magie),  A.,  ii,  265. 
Heat  of  coagulation  of  colloidal  solu- 
tions (Doerinckel),  a.,  ii,  269. 
Heat  of  combustion,  measurement  of 

(Wrede),  A.,ii,  1038. 
of  unsaturated  compounds,  relation 

between  constitution  and  (AuwElis 

and  Roth),  A.,  ii,  485,  585. 
of  octanes  and  xylenes  (Richards 

and  Jesse),  A.,  ii,  269. 
of  terpenes  and  styrenes  (Auwers, 

RoTH,andEiSENLOHR),A.,  ii,686. 
Heat  of  hydration  (Jorissen),  A.,  ii, 

269,  828. 
Heat  of  solidification  of  alloys  of  lead 

and  tin  (Mazzotto),  A.,  ii,  690. 
Heat  of  solution  of  metals  in  acids, 
adiabatic  determination  of  the 
(Richards  and  Burgess),  A.,  ii, 
3S1 ;  (Richards,  Rowe,  and  Bur- 
gess), A.,  ii,  391. 
Critical     temperature.       See    under 

Critical. 
Temperature  measurement,  optical,  of 

polished  substances  (v.  Warten- 

berg),  a.,  ii,  268. 
of  crystallisation  of  binary  mixtures 

(Baud  and  Gay),  A.,  ii,  689. 
influence     of,     on     vital     processes 

(Kanitz),  a.,  ii,  316. 
Calorimeter,    determination     of    the 

water  value   of  a   (Sventoslav- 

sky),  a.,  ii,  102. 
adiabatic,  for  use  with   the  calori- 

metric    bomb     (Benedict     and    ' 

Higgins),  a.,  ii,  391. 


Thermochemistry  : — 

Calorimeter    bomb,     friction    in    the 
(Roesler),  a.,  ii,  690. 
respiration,  control   test  of  (Bene- 
dict,   RiCHE,    and  Emmes),   A., 
ii,  511. 
Thermo-element,      platinum-rhodium 

(So-sman),  a.,  ii,  681. 
Thermometer  for  melting-point  deter- 
minations (Bredt),  a.,  ii,  261. 
gas,  measurements  with  (Day,  Sos- 
man,   and  Allen),  A.,   ii,  261  ; 
(SosMAN),  A.,  ii,  681. 
Thermometers    as    thermo-regulators 

(Glaser),  a.,  ii,  101. 
Thermostat,   electrical    (Gibson    and 
Gibson),  A.,  ii,  260. 
Thermodynamics.      See  under  Thermo- 
chemistry. 
Thermo-electric  properties.      See  under 

Electrochemistry. 
Thermomagnetic  properties  of  elements 
(du  Bois  and  Honda),  A.,  ii,  483  ; 
(Honda),  A.,  ii,  686. 
Thermometers  and    Thermostats.      See 

under  Thermochemistry. 
Thiazines   (Mitsugi,    Beyschlag,   and 

MoHLAu),  A.,  i,  337. 
»S'-Thienylphenazothionium,        c^initro-, 
hydroxide  (Barnett  and  Smiles),  T., 
373. 
Thioacetylpiperidine  (Russell),  T.,  954. 
Thioamides  (Russell),  T.,  953  ;  P.,  89. 
Thiobenziminomethyl      ether     methyl 
hydrogen  sulphate   (Matsui),    A.,   i, 
695. 
Thiobenzoylpiperidine    (Russell),    T., 

955. 
Thiocamphorimide,  and  its  metallic  salts 

(Oddo  and  Mannessier),  A.,  i,  399. 
7-Thiocarbamatoacetoacetic      acid,     a- 
cyano-,  ethyl  ester  (Benary),  A.,  i, 
581. 
Thiocarbamide,    transformation    of,    in 
rabbits,     into     ethereal     sulphates 
(Masuda),  a.,  ii,  637. 
reactions  of  (Sato),  A.,  ii,  166. 
Thiocarbamides,     action    of    hydrogen 

dioxide  on  (Barnett),  T.,  63. 
Thiocarbimidoacetylphenylsemicarb- 
azide  (Frerichs  and  Forster),    A., 
i,  191. 
Thiocarbonates,  action  of  ammonia  and 
amines  on  (Del^pine  and  Schving), 
A.,  i,  720. 
Thiocyanates,  and  other  salts,  molecular 
refraction  of  (DixoN  and  Taylor), 
T.,  927  ;  P.,  90. 
in  tobacco  smoke  (T6th),  A.,  ii,  165. 
Thiocyanic  acid,  oxidation  of,  by  salts 
of  tervalent  metals   (BoNGiovANNi), 
A.,  i,  825. 
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Thiocyano-.     See  under  the  parent  Sub- 
stance. 
2:2'-Thiodibenzoic   acid   {2:2' -dicarboxy- 

diphenyl  s^dphide),  and  its  methyl  and 

ethyl  esters  (Mayer),  A.,  i,  261. 
Thiodiglycollamide-phenyl  and  -p-Xoljl- 

hydrazides  (Frerichs  and  Forster), 

A.,  i,  192. 
Thiodiphenylamine,         bromo-         and 

te^ra-chloro-  (Page  and  Smiles),  T., 

1118. 
6-Thio-2-ethylthiol-5-methylpyrimidine 

("Wheeler, McFarland, and  Storey), 

A.,  i,  139. 
ThioglycoU -phenyl    and    -;9-toIylhydra- 

zide  (Frerichs  and  Forster),  A.,  i, 

192. 
Thioglycols,  preparation  of  (Braun),  A., 

i,  13. 
"  Thioindigo."        See     Bisoxythionaph- 

then. 
o-Thiolbenzoic    acid,    modifications    of 
(Hinsbebg),  a.,  i,  260. 

derivatives  of  (Mayer),  A. ,  i,  260. 

esterification    of,   by  alcohol  (Reid), 
A.,  i,  481. 
Thiolbenzoic      acid,       ^i-iodo-2-amino- 

(  Wheeler  and  Johns),  A.,  i,  382. 
6-ThioI-2:4-dimethylbenzoic  acid  (Farb- 

WERKE    VORM.     MEISTER,     LuCIVS,    & 

Bruning),  a.,  i,  263. 
Thioldimethyleracic      acid,      hydroxy- 

(Burckhardt),  a.,  ii,  799. 
5-Thiol-l:4-diphenylc/irfo-oxydihydro- 

triaxole,     ^zsulphide,     sodium,     and 

benzoyl    derivatives    (Busch,    Reix- 

hardt,  and  Limpach\  A.,  i,  142. 
6-Thiol-4-ketopenthiophenthiophen-5- 

carbozylic    acid,    3-hydroxy-,    ethyl 

ester  (Apitzsch  and  Kelber),  A-,  i, 

410. 
2-  and  8-Thiolnaphthalene-l-carbozylic 

acids  (Farbwerke  vorm.   Meister, 

Lucirs,  4;  BRiJNiXG),  A.,  i,  263. 
2-Thiol-6-(or    4-)phenyl-4-(or    6-)ethyl- 

glyozaline    (Hildesheimer),    A.,    i, 

891. 
Thiols,  formation  and  decomposition  of 
(Sabatier    and    Mailhe),    A.,    i, 
63«. 

preparation  of,  from  alcohols  by  cata- 
lysis (Sabatier  and  Mailhe),  A., 
i,  456. 
3-Thiol-^)-toluic  acid  (Farbwerke  vorm. 

Meister,  Luciu.s,  k  BRiixiNo),  A.,  i, 

263. 
Thionaphthen,  4-cbIoro-2-hydroxy- 

(Badische  Anilix-  &  Soda-Fabrik), 

A.,  i,  764. 
Thionaphthenqainone-;7-dimethyIamino- 

2-anil,  and   its  hydrochloride,  and   .'i- 

and  7chloro-  (Pummerer),  A.,  i,  510. 


Thionaphthenquinone-j9-phenylamino-2- 
anil,    and    its    hydrate    and    hydro- 
chloride (Pcmmerer),  a.,  i,  511. 
Thioncarbamic  acid,  propyl  ester  (Dele- 

pixe  and  Schving),  A.,  i,  721. 
Thionyl  chloride.     See  under  Sulphur. 
Thiophen,      absorption      spectrum      of 

(Pl-rvis),  T.,  164S;  P.,  201. 
Thiophens,  preparation  of,  by  the  action 
of  ammonium   sulphide   on   aliphatic 
aromatic    ketones   (Willgerodt  and 
Scholtz),  a.,  i,  392. 
Thiophen-2:5-dicarbozylic  acid,  ZA-di- 
hydroxy-,    ethyl    and    methyl    esters 
(Hiksberg),  a.,  i.,  335. 
7-Thiophenoylpentane      (Freuxd     and 

Fleischer^  A.,  i,  492. 
Thiophosphates.    See  under  Phosphorus. 
Thiosalicylic  acid.     See  o-Thiolbenzoic 

acid. 
2-    and    6-Tliiothymine,    and    salts    of 
(Wheeler,  McFarlaxd,  and  Storey), 
A.,  i,  139. 
Thio-;j-toluiminoniethyl    ether     methyl 
hydrogen  sulphate   (Matsui),    A.,  i, 
695. 
ThioTiTazoles,   isomeric   (BcscH,    Rein- 

HARDT,  and  Limpach),  A.,  i,  142. 

Thiozanthone,    new   syntheses    of,   and 

its  derivatives  (Davis  and  Smiles), 

T.,    1296;  P.,    93,    174;  (SlllLBs). 

P.,  342. 

;>«rchlorate  (Gomberg  and  Cone),  A., 

i,  871. 
4-bronio-  (Gomberg  and  Cone),  A.,  i, 

871. 
2-chloro-4-nitro-,       and       l-chloro-4- 

nitro-  (Mater),  A.,  i,  262. 
hydroxy-   (Davis    and    Smiles),   T., 

1296;  P.,   174. 
2:4-rfinitro-  (Mayer),  A.,  i,  262. 
Thiozanthone-4-carbozylic  acid,  and  its 
amide  and  methyl  ester  (JLayer),  A., 
i,  261. 
Thorium  (v.  Wartexberg),  A.,  ii,  134. 
in  the  atmosphere  (Kurz),  A.,  ii,  476. 
disintegration     products    of,    in    the 

atmosphere  (Pacini),  A.,  ii,  374. 
amount    of,    in     sedimentary     rooks 

(Jolt),  A.,  ii,  723,  969, 
radioactivity    of    halogen     and   oxy- 
halogen  com{)ound8  of  (Chaudier 
and  Chaivenet),  A.,  ii,  174. 
rate   of  emission   of  a-particles   from 
(Geioer    and    Rcthertord),    A., 
ii,  917. 
emanation,   a-particles  expelled   from 
the  (Geioek  and  Marsoen),  A.,  ii, 
92. 
Thorium  taltt,  preparation  of,  and  puri- 
fication of,  by  means  of  the  sulphate 
(KopPELand  Holtkamp),  A.,  ii,  717. 
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Tboriam  chloride,  compounds  of,   with 

ammonia  (Chauvenet),  A.,  ii,  872. 

picrate,    hippurate   and  basic  chloro- 

aeetatos  (Karl),  A.,  i,  552. 
selenate  (Wyrouboff),  A.,  ii,  417. 
sulphate  (Barre),  A.,  ii,  781. 
basic  (Hatjser),  A.,  ii,  1075. 
heat  of  hydration  and  vapour  pres- 
sure of  the  hydrates  of  (KopPEii), 
A.,  ii,  691. 
double  sulphates   and    decomposition 
of   the  normal   sulphate  by  water 
(Barre),  A.,  ii,  718. 
Thorium,    estimation    of,    in    monazite 
(Mingaye),  a.,  ii,  78;  (Meyer  and 
Speter),  a.,  ii,  459. 
Thorium-X,  new /3-radiation  from  (Hahx 

and  Meitner),  A.,  ii,  566. 
dM]hreo-o75-<rihydroxyvaleric  acid 

phenylhydrazide    of    (Nef),     A.,    i, 
713. 
d-     and     Z-Threo-ayS-inTiydroxyvaleric 
acids  and  their  salts  and  derivatives 
(Nef),  a.,  i,  713. 
c^-Threo-aS-cZihydroxyvalerolactone 

(Nef),  a.,  i,  713. 

Thrombin  (Howell),  A.,  i,  793. 

a-Thujadicarboxylic     acid,    esters    and 

amide  of,  and  ammonium  salt  of  the 

latter  (Thomson),  T.,  1512;  P.,  178. 

Thujene,  derivatives  of  (Kondaroff  and 

Skworzoff),  a.,  i,  754. 
Thujone.     See  Tanacetone. 
Thulium  (James),  A.,  ii,  412. 
Thymine,    preparation     of    (Wheeler, 
McFarland,   and   Storey),  A.,  i, 
138. 
sodium,    mercuric,    silver,    and    lead 
salts  (Myers),  A.,  i,  344. 
Thymol,  bactericidal  value  of  (Schmidt), 
A.,ii,  882. 
iodide,  estimation  of  (Elvove),  A.,  ii, 
905. 
pThymol         (Z-hydroxy-l-vwthylA-iso- 
propylbenzene)  (Guillaumin),  A.,i,375. 
Thymomenthone,    rfibromo-    (Brunel), 

A.,  i,  479. 
Thymomenthonecarboxylic  acid  (Gard- 
ner, Perkin,  and  Watson),  P.,  137. 
o-Thymotic     acid     and    its    silver    and 
sodium  salts,  methyl  and  ethyl  esters, 
and  two  isomeric  thymotides  (Spallino 
and  Provexzal),  A.,  i,  38. 
o-Thymyloxyacetic    acid    (BiiHAL    and 

Tiffeneau),  a.,  i,  375. 
p-Thymyl-3-oxyacetic    acid    (Guillau- 
min), A.,  i,  376. 
Thyreoglobulin,    iodo-    (Oswald),    A., 

i,  793. 
Thyroid,    possible    relationship   between 
the  pituitary  and  the  (Simpson  and 
Hunter),  A.,  ii,  428. 


Thyroid,  internal  secretion  of  the  (Carl 

SON  and  Woelfel),  A. ,  ii,  526. 
fat-splitting  and  oxidising  ferments  o 

the,  and  influence  of  the,  on  lipo 

lytic  processes  of  the  blood  (Juscht- 

SCHENKO),  A.,  ii,  526. 
estimation  of  iodine  in  the  (Seidell), 

A.,  ii,  69. 
Thyroidectomy,     and      the      ammonia 

destroying  power  of  the  liver  (Carl 

SON  and  Jacobson),  A.,  ii,  324. 
effect    of,    on    immunity    in    rabbit 

(Fjeldstad),  a.,  ii,  526. 
and  the  resistance  of  rats  to  morphin( 

poisoning  (Olds),  A.,  ii,  797. 

Tiglic     aldehyde,     action     of    organo 

magnesium   compounds    on,    and   thi 

optic  behaviour  of  the  products  (Abel 

mann),  a.,  i,  454. 

Tin,     behaviour     of    lithium     toward 

(Masing  and  Tammann),  A.,  ii,  610 
influence  of,  on  the  iron-carbon  systen 

(GoERENS  and  Ellingen),  A.,ii,298 
electrolvtic  precipitation  of  (Pasztor) 

A.,  ii,  459. 
mixed  halogen  compounds  of  (Auger) 

A.,  ii,  133. 
halogenides,   additive   compounds   of 

and  carbonyl  compounds  (Pfeiffek 

Halperin,    Pros,    and    Schwarz 

kopf),  a.,  i,  852. 
Tin   alloys  with  antimony,   analysis  o 

(McCay),  a.,  ii,  1003. 
with  lead,  constitution  and  heat  con 
tents  of  (Guertler),  A.,  ii,  126. 

heat  of  solidification  of  (Mazzotto) 
A.,  ii,  690. 
with  mercury,  electro-chemical  inves 

tigation  of  (Richards  and  Wilson) 

A.,  ii,  384. 
Stannic  acids,   isomerism  of  (Meck 

lenburgh),  a.,  ii,  41. 
Stannous    salts,     behaviour    of   iroi 

towards   solutions  of    (Thiel    anc 

Keller),  A.,  ii,  962. 
Tin    organic     compounds    (Pfeiffer 

Lehnhardt,  Luftensteiner 

Prade,  Schnurmann,  and   Trus 

kier),    a.,    i,    724  ;     (Pfeiffer 

Friedmann,  and  REKATE),A.,i,877 
Tin  tetra-j9-tolyl  (Pfeiffer,   Lehn 

HARDT,    Luftensteiner,    Prade 

Schnurmann,  and  Truskier),  A. 

i,  724. 
Tin,  estimation  of,   in  white  metal  b' 

electrolysis    (Schurmann),    A.,    ii 

1115. 
estimation  of,    electrolytic,    in  brass 

bronze,    and  other   alloys  (Schijr 

MANN  and  Arnold),  A.,  ii,  549. 
estimation  of,  in  presence  of  antimon; 

(Sanchez),  A.,  ii,  1003. 
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Tin,  arsenic  and  antimony,  estimation  of, 
by  means  of  potassium  fenicyanide 
(Palmer),  A.,  ii,  547. 
separation  of,  from  antimony,  by  dis- 
tillation (Plato),  A.,  ii,  903. 
Tin  groap,  separation  of  metals  of  the 

^Caven),  p.,  176. 
Tissue,  muscular,  of  frogs,   influence  of 
different  substances  on  the  gaseous 
exchange  of  the  surviving  (Thun- 
berg),  a.,  ii,  54,  523. 
extracts  made  at  high   temperatures, 
reversed  activity  of  (Collingwood), 
a.,  ii,  139. 
Tissaes,  surviving,  formation  of  carbon 
dioxide  in  (Haxssex),  A.,  ii,  55. 
glycolytic  processes  in  the  (de  Meyer), 

A.,  ii,  631. 
the  relationship  of  diastatic  efBciency 
to  glycogen  content  in  (MacLean), 
A.,  ii,  142. 
influence  of  certain  toxins  and  anti- 
toxins on  the  oxidising  and  reducing 
capacities   of   the   (Pitini),  A.,  ii, 
631. 
animal,  analysis  of  (Koch),  A.,  ii,  78  ; 
(KoGH    and  Maxn  ;   Koch    and 
Carr  ;  Koch    and   Upson),    A., 
ii,  79. 
manganese  in  (Bradley),  A.,  ii,979. 
estimation    of     sodium     iodide    in 
(Hanzlik),  a.,  ii,  748. 
animal  and  vegetable,    detection    of 
l»eptolytic     enzymes     in     (Abder- 
haldex),  a.,  ii,  666. 
Titanic  acid.     See  under  Titanium. 
Titanimn      (Weiss        and      Kaiser  ; 
Hunter),  A.,  ii,  302. 
spectrum  of  (Fiebig),  A.,  ii,  170. 
effect  of  pressure  on  the  arc  spectrum 

of  (Rossi),  A.,  ii,  368. 
ozo-salts     of     (Mazzucchelli      and 
Pantanelli),  a.,  i,  651. 
Titanium  minerals,    zirconia  and-  erbia 
from  (Hofmanx),  A.,  ii,  1073. 
Titanic  acid,  solution  and  precipita- 
tion   of  (BORXEMANN   audSCHIR- 

meister),  a.,  ii,  1073. 
estimation  of,  in   ilmenite  (Rokr), 
A.,  ii,  78. 
reactions  for  (Piccard),   A.,  i,    67  ; 

(Fentox),  a.,  ii,  244. 
estimation  of  (Gemmell),  A.,  ii,  550  ; 
(li.vRNEBEY  and    IsHAlf),    A.,     ii, 
901. 
Toads,  immunity  of,  to  their  own  poison 

(Kuhxer),  a.,  ii,  1096. 
Tobacco  culture,  production  of  nicotine 

in  (ScHL(EsiNo),  a.,  ii,  743. 
Tobacco  smoke,  cyanogen  compounds  in 
(TOTH),  A.,  ii,  443. 
thiocyanates  in  (Torn),  A.,  ii,  165. 


[Tolyl  compouTids,  Me=\.) 

Tolane,  4:4'-rfichloro-,  and  its  di-    and 

<^^ra-chlorides,    and     3:4:3'-4'-    Utra- 

chloro-,     /«<rachloride   (Kenxer  and 

WiTHAM),  T.,  1960  ;  P.,  219. 

Toloaldehyde,     trimeric     (Mascarelli 

and  Russi),  A.,  i,  746. 
>;i  -Tolualdehyde,      nitro-«-chloroacetyl- 
amino-  (EiXHORN  and  GorrtER),  A.,  i, 
113. 
^-Tolaaldehyde,   action  of  light  on,   in 
presence  of  iodine  (Mascarelli  and 
Russi),  A.,  i,  746. 
nitro-a-chloroacetylamino-    (EiXHORX 
and  Gottler),  A.,  i,  113. 
^-ToluaIdehyde-i>bromophenylhydra- 

xone  ^Graziaxi),  A.,  i,  77S. 
^-Tolualdehyde-yS-naphthylhydrazone 
(Padoa  and  Grazia.m),  A.,  i,  510. 
j)-Tolualdehyde-phenyI-o-  and    ?n-tolyl- 
hydrazones    (Padoa  and  Graziaxi), 
A.,i,  135. 
p-Tolualdehyde  1:2:4-,  1:3:5,  1:3:4-  and 
1:4:5-,    xylylhydrazone  ^Padoa    and 
Graziani),  a.,  i,  510,  778. 
7?i-Tnluatnide,    6-nitro-   (Wheeler  and 

Hoffmax),  a.,  i,  666. 
Tolu^rtbromoresazine  (Heidtjschka  and 

Schellek),  a.,  i,  397. 
Toluene,  vapour  pressure  of  (Barker), 
A.,  ii,  185. 
chlorination    of     (CJohex,     Dawson, 
Blockley,  and  Woodmaxsey),  T., 
1623;  P.,  205. 
Tolaene,  o-bromo-»-nitto-  (Wislicenus 
and  Fischer),  A.,  i,  621. 
3-iodo-2-nitro-,       2:5-rfj-iodo-6-nitro-, 
and  2:3:6<ri-iodo-  (Wheeler  and 
Brautlecht),  a.,  i,  663. 
Tolaene,    5-iodo-3-nitro-,    4 :5-rfi-iodo-3- 
nitro-,  and  3:4:6-tri-iodo-  (  Whebucr 
and  Scholes),  A.,  i,  663. 
2:3-,   2:5-,  and  3:5-rfi-iodo-.  3:4:5-<rV- 
iodo-,  aud  2-iodo-3-nitro-  (Wheeler 
and  Lidple),  A.,  i,  18. 
2:3:4:6-Mraiodo-      (Wheeler      and 

Hoffman),  A.,  i,  663. 
onitro-,    formation   of,    from   2:4-<^t- 

nitrotoluene  (Kohx),  A.,  i,  660. 
Irimiro-,  additive  compounds  of,  with 
arylamines        (SunBOROCGH      and 
Beard),  T.,  773  ;  P.,  71. 
Toluenes,  nitro-,  xylenes  and  tolnidines 
freezing  mixtures  of  (Fischer),  A.,  i, 
309. 
/^-Tolueneaioacethydraside      ( Dm  roth 

and  de  Montmih.i,in\  A.,  i,  899. 
p-Tolaeneasodiacetylhydrasine      (Dim- 
roth  and  i>K  MiiNTMoi.i.iN  ,  A.,  i,  899. 
4-ToIneneaso-l:3diphenyl  5  pyrazol- 
one 2- car  bozylic     acid    (.\[i<  MAKi.is 
and  Lbo),  A.,  i,  516. 
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{Tolyl  compounds,  Me  =  \.) 
S-o-Tolueneazoglatacononic   acid,  ethyl 

ester,      o-tolylhydrazone      (  Henrich, 

Reichenburo,  Nachtigall,  Thomas, 

and  Baum),  A.,  i,  901. 
3-^-Tolaeneazoglutacononic  acid,  ethyl 

ester,      ^>tolylhydrazone     (Henrich, 

Reichenbukg,  Nachtigall,  Thomas, 

and  Baum),  A.,  i,  901. 
5-p-Tolueneazo-8-hydroxyquinoline,  and 

its  derivatives  (Fox),  T.,  1341. 
4-Tolueiiea2o-5-hydroxytriazole-l- 

acetylbenzylidenehydrazide  (Curtius 

and  Callan),  A.,  i,  788. 
4-Tolueneazo-5-hydroxytriazole-l- 

acetylglycinebenzylidenehydrazide 

(Curtius     and     Callan),      A.,     i, 

788. 
i^-Tolueneazo-3-napIithylamine    (Char- 

rier),  a.,  i,  287. 
5-o-Tolueneazo-l-o-tolyl-6-pyridazone-3- 

carboxylic    acid,   ethyl  ester    (Hen- 
rich,     Reichenburg,    Nachtigall, 

Thomas,  and  Baum),  A.,  i,  901. 
1-  and  2-^^-TolaeneBnlphoiiaminoanthra- 

quinones  (Ullmann),  A.,  i,  751. 
i:^-Toluenesulphoiiic    acid,  2:5-diphenyl- 

phenyl      ester      of      (Fighter     and 

Walter),  A.,  i,  29. 
^-Toluenesulphonmethyl-jw-nitroanilide 

(Aktien-Gesellschaft  fur  Anilin- 

Fabrikation),  a.,  i,  727. 
Tolaene-w-salphonyl-^-aminobenzene- 

azo-yS-naphthol  (Morgan  and  Pick- 

ard),  T.,  57. 
^-Toluenesulphonylaziminotoluene 

(Ullmann  and  Gross),  A.,  i,  886. 
^-Toluenesalphonyl    bromide,     and    3- 

bromo-,      chloride       (Zincke       and 

Frohneberg),  a.,  i,  315. 
^-Tolaenesulphonyl    chloride    2-nitro-, 

electrolytic  reduction  of  (Fighter  and 

Bernoulli),  A.,  i,  20. 
^-Toluenesalphonylmethyl-S-amiiio-^- 

toluidide  (Ullmann  and  Gross),  A., 

i,  886. 
^-Toluenesulplionylmethyl-3-nitro-^- 

toluidide  (Ullmann  and  Gross),  A., 

i,  886. 
p-Toluenesulphonylmethyl-3:5-c?mitro- 
/>toluidide    (Ullmann    and   Gross), 

A.,  i,  886. 
^-Toluenesulphonylmethyl-jo-phenylene- 

diamine  (Aktikn-Gesellschaft  fur 

Anilin-Fabrikation),  a.,  i,  727. 
^-Toliienesulphonylnaphthastyril  (Ull- 
mann and  Cassirer),  A.,  i,  201. 
Toluene-a)-8alphonyl-7>-iiitroaniline 

(Morgan  and  Pickard),  T.  ,  56. 
j9-TolaeneBalpbonyl-3-nitro-;^-toluidide 

(Ullmann      and      Gross),     A.,     i. 


[Tolyl  compounds,  J!/e  =  l.) 
;;-ToIueiie8ulphonyl-3:6-(^initro-^-toltt' 
idide,  nitro-  (Ullmann  and  Gross), 
A.,  i,  886. 
Toluene-a)-sulphonyI-;t>-phenylenedi- 

amine  (Morgan and  Pickard),  T.,  56. 

Toluene-to-sulphonyl-jp-phenylenediazo- 

imide  (Morgan  and  Pickard),  T.,  57. 

i>-Tolaenesalphonyltolylene-3:4-diamine, 

and  its  hydrochloride  (Ullmann  and 

Gross),  A.,  i,  886. 

0-,  m-,  and  ^-Toluic  acid,  menthyl  esters 

of  (Cohen  and  Dudley),  T.,  1749. 
m-Toluic  acid,   5-iodo-4-amino,   and  its 
ethyl    ester    (Wheeler    and    Hoff- 
man), A.,  i,  666. 
p-Toluic  acid,    jo-tolyl    ester   of   (Mas- 

CARELLi  and  Russi),  A.,  i,  746. 
0-  and  m-Toluidine,    absorption  spectra 

of  (Purvis),  T.,  1551. 
o-Toluidine,   5-iodo-6-nitro-,  and  3;6-di- 
iodo-  (Wheeler  and  Brautlecht), 
A.,  i,  663. 
w-Toluidine,     2-iodo-,    and    its    acetyl 
derivative  (Wheeler  and  Liddle), 
A.,  i,  18. 
4-iodo-,   phenylthiocarbamide  deriva- 
tive, 5-iodo-,  and  4:5-fZi-iodo-,   and 
their  acetyl  derivatives  (Wheeler 
and  Scholes),  A.,  i,  663. 
2-A-di-iodo-,   and  2:4:6-<?'i-iodo-,    and 
their    derivatives    (Wheeler    and 
Hoffman),  A.,  i,  662. 
2:6-c?i-iodo-,    and     its    hydrochloride 
(Wheeler  and  Brautlecht),  A., 
i,  663. 
^-Toluidine,  and  its  condensation   pro- 
duct with  acetaldehyde,  absorption 
spectra  of  (Purvis),  T.,  644  ;  P.,  56. 
3-iodo-,  and  its  hydrochloride,  oxalate, 
and  acetyl  and  benzoyl  derivatives 
(Wheeler  and  Liddle),  A.,  i,  17. 
5-iodo-3-nitro-        (Wheeler        and 

Scholes),  A.,  i,  663. 
Z:5-di-iodo-,      acetyl     derivative     of 
(Wheeler  and  Liddle),  A.,  i,  18. 
Tolnidines,    xylenes    and   nitrotoluenes 
freezing  mixtures  of  (Fischer),  A.,  i, 
309. 
o-Tolaidine-5-8ulphonic   acid,    3-chloro- 
(Badische  Anilin-  k  Soda-Fabrik), 
A.,  i,  271. 
Toluidinobenzoic       acid,       3:5-(2initro- 

(ZiNCKE),  A.,  i,  556. 
7-;>Toluidino-3:6-dimethylphenoxazine, 
and  its  derivatives  (BiiuxsTKiN),  A.,  i, 
779. 
2-0- (or  m-)Toluoylbenzoic  acid,  3:6- 
rfichloro-3'-(or  2'-)hydroxy-,  and  3:6- 
f?tchloro-5'-(or  6'-)hydroxy,  its  sodium 
salt  and  its  7noriobronio-derivative 
(Walsh  and  Weizmann),  T.,  689. 
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{Tolyt  compounds,  Me  =  \.) 
S'-Toluoyldiphenyl  sulphide,  2:4-dinitro- 

(Mayeh),  a.,  i,  262. 
Tolaqoinolbenzein      [2:7 -dihydroxy-Z-.G- 
d i iiiethyl-9-phr?u/lxa)Uhe'ii-9-ol),  and  its 
derivatives  (Kehkmanx  and  Silzer), 
A.,  i,  408. 
Tolaqninolphthalein,  and  its  deriratives 

(Kehrmaxn  and  Silzer),  A.,  i,  407. 
o-Tolaqainoneimine,      amino-,      nitrate 

(Piccard),  a.,  i,  66. 
Tolaresazine  (Heidcschka  and  Schel- 

LER),  A.,  i,  397. 
»n-Tolyl    ether,     di-     and    ^rabronio- 

(Cook),  a.,  i,  731. 
jo-Tolyl  methyl  ether,  6-ehloro-3-amino-, 
and  its  acetyl  derivative  and  3:6- 
rfichloro-  (de  Vries),  A.,  i,  29. 
sulphide  cfibromide  and  sulphoxide, 
2-bromo-,  sulphide,  sulphide   di- 
bromide,     sulphoxide    and    sul- 
phone,     2:5-rfibromo-,    sulphide, 
sulphide     rf^■bromide,     and      sul- 
phoxide (ZixcKE   and    Frohxe- 
berg),  a.,  i,  315. 
p-Tolyl   bisulphide,    2-amino-,    and   its 
sulphate     and     acetyl      derivative 
(Fighter  and  Berxoclli),  A.,  i, 21. 
irisulphide  (Holmberg).  A.,  i,  165. 
TO-Tolylacetonitrile,  p-amino-,   and    its 
salts,       ;)-hvdroxy-,       and      ^-nitro- 
(Barger  and  Ewixs),  T.,  2256. 
4-;;-Tolylamino-l-anthrapyrimidone 
(Farbexfabrikex   vorm.  F.  Bayer 
4;  Co.),  A.,  i,  445. 
Tolyl-S-anenioTis         oxide,       2-amino- 
(Farbwerke  VORM.  Meistbr,  Lucius, 
&  Bruxixg),  a.,  i,  84. 
ToIyl-S-arsinic  acid,  4-amino-  (Bkxda), 

A.,  i,  148. 
2-   and   S-Tolylaninie   acids,  4-amino-, 
and  sodium  salt  of  the  latter  (Farb- 
WEBKE      vorm.       MeIsTER,       LlCICS, 

k  Bru.mng),  a.,  i,  531. 
p-Tolyazoimide  (DiMROTHand  Pfistkr), 

A.,  i,  904. 
i^-Tolylbenxylsulphone  (v.  Meter),  A., 

i,  316. 
p-Tolyl    butyl    and    tsobatyl    ketones 

(WiLLGERODT  and  Hambrecht),  a., 

i,  118. 
7>-TolyI-butyrie  and  i.wbutyric  acids,  and 

their  amides  (Willgerodt  and  Uam- 

brecht),  a.,  i,  118. 
P-Tolvlearbamide,     3-io<lo-     (Wheeler 

and  Lidhi.e),  A.,  i,  17. 
^-Tolyl  ^rtchloromethyl  sulphide,  and  2- 

bronio-   (Zixcke  and   Fkohxebeko), 

A.,  i,  315. 
o-Tolyl-l:3-</ichlorophenyliodoniam 

hydroxide  and  its  salts  ^Willgekodt 

and  BoLLEBT),  A.,  i,  828. 


(Tolyl  compounds,  i/«  =  l.) 
p-Tolyldimethylcarbinol      (Smirxoff), 

A.,  i,  104. 
Tolyldimethylcaxbinol,  o-hydroxy- 

(GuiLLAi'Mix),  A.,  i,  477. 
l-o-Tolyl-3:4-dimethylpyrazole,5-chloro- 

and  its   methiodide  (MiCHAELis  and 

Leo),  a.,  i,  514. 
l-o-Tolyl-3:4-dimethyl-5-pyrazoloiie 

(MicHAELis  and  Leo),  A.,  i,  514. 
Toiylenediamine  poisoning  (JoAXXOVics 

and  Pick),  A.,  ii,  435. 
p-Tolylethylallylcarbinol        (Grishke- 

witsch-Trochimowsky),  a.,  i,  108. 
J3-77^-TolyletIlylamine,  4-hydroxy-,  and  its 

derivatives  (Barger  and  Ewixs),  T., 

2257  ;  P.,  248. 
d-    and     /-a-p-Tolylethylamine    (SxEX- 

berg),  a.,  i,  241. 
^^-Tolylethylsolphone  (v.  Meyer),  A.,  i, 

316. 
9-/rt-Tolylfluoreiie,  j>-hydroiy-,   and  its 

acetate  (Bistezycki  and  v.  Weber), 

A.,  i,  743. 
9-m-Tolylfluorene-9-carbozylic  acid,  p- 

hydroxy-,   and  lactones  of  o-  and  6'- 

hydroxv-  (Bistrzycki  and  v.  Weber), 

A.,  i,  743. 
9-p(  ?)-Tolylfluoreiie-9-carboxylic     acid, 

o-hydroxy-,   lactone    of   (Bistrzycki 

and  V.  Weber),  A.,  i,  743. 
'^-Tolylglycine-S-aninie     acid      (Farb- 

WEKKE    vor.M.    Meistek,    LlCIVS,   k 

Bruxixg),  A.,  i,  84. 
o-Tolylhydrazinomethylenemalonic  acid, 

ethyl   ester  (MirnAELis  and  Ziesel), 

A.,  i,  513. 
ji-Toly  Ihy  drazonemesoxalylbishydr  - 

azonetolaene-;>-azoacetoacetic     acid. 

ethvl  ester  (Bt'Low  and  B(»zexh.\rdt), 

A.,'i.  206. 
/;-Tolylideneantliranilic  acid  (Wolf),  A., 

i,  735. 
/>-Tolylimino-/'-chlorophenyl-jj-oliloro- 

styrylmethane,  isomeric  forms  of,  and 

their     piorates     and      hydrochlorides 

(Strau-s  and  Ackermanx),  A.,  i,  242-. 
0-,  m-,  and  /^-Tolylmenthylbenzamidines, 

and  their  liydrochlorides  and  platini- 

chlorides  (C'oiiEx  and  Marshall),  T., 

331. 
Tolyl-4-mercaptaii    sulphate,     2-amino- 

(FifHiKK  and  Heunoilli),  A.,  i,  21. 
«-/>-Tolylmethoxymethyltluoearba]nide 

(JiiHxsoN  and  Gif^t),  A.,  i,  730. 
1  o-TolyI-3-methylpyrasole.        4bromo- 

(Mkhaelis  and  Kadixg),  A.,  i,  51(J. 
p-TolylmethyltuIphone  (v.  Meyer),  A., 

i,  :'.16. 
l/)-Tolyl  5  methyll:2:3:4-tetrazole 

(DiMKuTH  and  DK  Muntmolli.n),  A., 

i,  899. 
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{Tolyl  compounds,  Me^l.) 
2-i7-Tolylnaplithatriazole     (  Ch  arrier), 

A.,  i,  287. 
3-i)-Tolyl-)8-naplithaisotriazole8      (Mor- 
gan and  liRAMLEY),  P.,  151. 
^-Tolyl-)3-naphthylamine,  thio-  (Acker- 

MAxx),  A.,  i,  728. 
^-Tolyl-1 :2-naphtIiylenediazoimine8.  See 

3-jo-Tolyl-;8-iiaphthaisotriazoles. 
^-Tolyl-o-naphthylmethylcarbinol 

(Schukakovsky),  a.,  i,  169. 
a-o-  and  ;o-Tolyloxypropane,  7-chloro-)3- 

hydroxy-,  and  their  phenylurethanes 

(Boyd  and  Marle),  T.,  1790  ;  P.,  208. 
^-Tolylpropyl-    and    iso-propylcarbinols 

(Grishkewitsch-Trochimowsky), 

A.,  i,  109. 
p-Tolyl  propyl  ketone,  and  its  phenyl- 

hydrazone   (Willgerodt    and    Ham- 

brecht),  a.,  i,  118. 
1-o-Tolylpyrazole,  5-chloio-  (Michaelis 

and  Ziesel),  A.,  i,  513. 
l-o-Tolyl-4-pyrazolone  (Michaelis  and 

Ziesel),  A.,  i,  513. 
^-Tolylpyruvic  acid,  wyS-dicyano-,  ethyl 

ester    and     derivatives    (WisucEXUS 

and  Penndorf).  A.,  i,  560. 
^-Tolylquinoxanthenol,   chloride  hydro- 
chloride (GoiiBERG  and  Cone),  A.  ,i,56. 
^j-Tolylsulphone-?j-tolylsulplioxyetliaiie 

(Fromm  and  Raizis.s),  A.,  i,  554. 
9-j9-Tolylsulphonylcarbazole    (Cassella 

&  Co.),  a.,  i,  775. 
o-Tolylsulphozidoacetic    acid,  j!?-chloro- 

(Farbenwerke      vorm.      Meister, 

Lucius,  &  Bruning),  A.,  i,  379. 
l-^Tolyl-l:2:3:4-tetrazole       (Dimroth 

and  DE  Montmollin),  A.,  i,  898. 
d-o-  and  p-Toljl-^-in-    and    o-7?i-tolyl- 

thiosemicarbazides,    and    their    a-m- 

nitrobenzylidene    derivative     (Busch 

and  Reinhardt),  A.,  i,  76. 
jw-Tolylvaleric  and  isovaleric  acids,  and 

their  amides  (Willgerodt  and  Ham- 

brecht),  a.,  i,  118. 
^j-Tolylxanthenol,  and  its  chloride  and 

peroxide  (Gomberg  and  Cone),  A.,  i, 

56. 
;)-Tolyl-/>xylyloxamide  (Suida),  A.,  i, 

665. 
Tomatoes,  colouring  matter  of  (Will- 

STAiTER  and  E.SCHER),  A.,  i,  330. 
Tortoise,  gas  exchange  in  the  lungs  of 
(Krogh),  a.,  ii,  512. 

heart.     See  under  Heart. 

liver.     See  under  Liver. 
Toxic    action   of   dissolved    substances, 

kinetics    of    (Paul,    Birstein,    and 

REUS.S),  A.,  ii,  1098,  1099. 
Toxicity  of  salts  towards  green   leaves 

(iMAQUENNE  and   Demous.sy),  a.,  ii, 

801. 


Toxins  and  anti-toxins,  effect  of,  on 
surface-tension  (Bkrtolini),  A.,  ii, 
987. 

and   antitoxins,    influence   of,   on  the 
oxidising  and  reducing  capabilities 
of  the  tissues  (Pitini),  A.,  ii,  631. 
Toxolecithides       (Morgenroth       and 

Kaya),  a.,  ii,  641. 
Transandine  tunnel,  radioactivity  of  the 

rocks  of  the  (Fletcher),  A.,  ii,  677. 
Transport  numbers.     See  under  Electro- 
chemistry. 
3:4:a-TriacetoxyacetopIienone 

(Voswinckel),  a.,  i,  43. 
Triacetylgallic  acid,  action  of  alcoholic 

ammonia  on  (Nierenstein),  A.,i,  487. 
Trialkylacetophenones,  and  their  decom- 
position by  sodamide  (Volmar),  A., 
i,  393. 

action  of  organo-magnesium  derivatives 
on  (Lucas),  A.,  i,  378. 
Triamylamine   ferrichloride    (Scholtz), 

A.,  i,  96. 
Tri-^-anisylamine,    iribromide  and  tri- 

bromo-  (Wieland  and  Wecker),  A., 

i,  243. 
Tri-;janisylcarbinol,      chloride     hydro- 
chloride (Gomberg  and  Cone),    A., 

i,  58. 
^-Triazenobenzoic  acid,  ethyl  ester  and 

its  derivatives  (Dimroth  and  Peister), 

A.,  i,  904. 
Triazens  (Dimroth  and  Pfister),  A., 

i,  904. 
w-Triazogallacetophenone  (Barger  and 

Ewins),  T.,  2260. 
Triazo-group   (Forster  and   Muller), 

T.,  126,  1056;  P.,  4,  112;  (Forster 

and  JuDD),  T.,  254  ;  P.,  28  ;  (Forster 

and   Newman),    T.,  1360,   2570;  P., 

197,  322. 
Triazoacetophenone,  and  its  derivatives 

(Forster  and  Muller),  T.,  140. 
i>Triazobenzaldehydephenylhydrazone 

(Forster  and  Judd),  T.,  260. 
2^-Triazobenz-an^i-and  syji-aldoximes  and 

methyl  ether  and  benzoyl  derivative 

of  the  former  (Forster  and  Judd),  T., 

257  ;  P.,  28. 
o-Triazobenzonitrile      (Forster      and 

Judd),  T.,  262. 
p-Triazobenzylidene-;.i-aminophenol 

(Forster  and  Judd),  T.,  260  ;  P.,  28. 
d-Triazoethane,  5-bromo-,  jS-chloro-,  and 

/3-iodo-,       See    Triazoethyl   bromide, 

chloride  and  iodide. 
Triazoethyl  bromide,  chloride  and  iodide 

(FoRSTKR  and  Newman),  T.,  2576; 

P.,  322. 
a-Triazoethylacetoacetic      acid,     ethyl 

ester  and  ita  semicarbazone  (Forster 

and  Newman),  T.    1365  ;  P.,  197. 
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/8-Triazoetliyl  ether  (Forster  and  New- 
man), T.,  2579  ;  P.,  322. 

Triazoethylene  {vinylazoimide),  prepara- 
tion of,  and  its  dibromide  (Forster 
and  Newman),  T.,  2574  ;  P., 
322. 

Triazole  from  azoimide  (Dimroth  and 
Fester),  A.,  i,  645. 

l:2:3-Triazole,    synthesis  of  derivatives 
of   (Oliveri-Maxdala    and    Cop- 
pola), A.,  i,  593. 
5-hydroxy-,    derivatives  of  (CuRTlcs 
and  Bockmuhl),  A.,  i,  786. 

l:2:4-Triazole,  diazo-derivatives  of  (Man- 
chot).  a.,  i,  442. 

l:2:3-Triazole-l-acetic  acid,  5-hydroxy-, 
hydrazonium  salt  of  (Curtius  and 
Welde),  a.,  i,  787. 

l:2:3-Triazole-l-acetylglycinehydrazide, 
5-h}'droxy-,  and  its  salts  and  ben- 
zylidene  derivative  (Curtius  and 
Callan),  a.,  i,  788. 

l:2:3-Triazole-l-acetylh7drazide,  5- 
hydroxy-,  and  its  salts  and  derivatives 
(Curtius  and  Welde),  A.,  i,  787. 

l:2:3-Triaiole-4-carboxylic  acid,  o-hydr- 
oxy-,  ethyl  ester  and  amide  (Dimroth, 
Aickelin",  Brahs,  Fester,  and 
Merckle),  a.,  i,  518. 

l-(2':4':5-)TriazolyI-2:5-dimethylpyr- 
role-3:4-dicarboxylic  acid,  ethyl  ester 
(Bulow  and  Haas),  A.,  i,  80. 

a-Triazomethylacetoacetic  acid,  methyl 
and  ethyl  ester.-*,  and  semicarbazone  of 
the  latter  (Forster  and  Newman), 
T.,  1363  ;  P.,  197. 

Triazomethylcarbamide  (Forsteb  and 
Mfi.LER),  T.,  1065  ;  P.,  113. 

Triazomethylcarbimide  (Forstek  and 
MuLLER),  T.,  1061  ;  P.,  112. 

l:3-Triazo-7:0'-pyriniidine.  See  1:3:7:9- 
Benztetrazole. 

Tribenzoylphloroglacinol,  dimethyl  and 
(iiethyl  ethers  (Fischer),  A.,  i,  249. 

Tribenzylstannic  hydroxide,  and  bromide 
(Pfeiffer,  Lehnhardt,  Luftbn- 
sTEiNER,  Prade,  Schnukmann,  &nd 
Truskier),  a.,  i,  724. 

Triboluminesoence  (Verkadsky),  A.,ii, 
1018  ;  (v.  Ostkomisslensky  ;  LiN- 
dexer),  a.,  ii,  1019. 

Tribatylamine  ferrichloride  (ScHOLTZ), 
A.,  i,  96. 

"  Tri5'v.butylic  alcohol,"  and  the  corre- 
8{)onding  ketone  with  its  seniicarbazone 
(Gukrbet),  a.,  i,  149. 

Tricamphorylstibine  chloride  (Morgan, 
MicKLKTHWAiT,  and  Whitby),  T., 
35. 

Tricarballylic  acid,  ethyl  ester,  conden- 
sation of,  with  ethyl  oxalate  (Oavlt), 
A.,  i,  487. 

xcviii,  ii. 


3:4:5-Tricarboxypyrazoline-5-acetic 

acid,  ethyl  ester  amide-imide,  and  its 

oximino-derivative    (Darapsky),    A. , 

i,  436. 
Tricyclenecarboxylic  acid.  See  Dehydro- 

caniphenylic  acid. 
Tridecylaniline,  and  its  derivatives  (Le 

Sueur),  T.,  2440;  P.,  290. 
Tridiphenylmethyl.      See    Triphenyltri- 

phenylmethyl. 
Triethylamine,  oxidation  of  (Juan),  A., 
i,  98. 

ferrichloride  (Scholtz),  A.,  i,  96. 
Triethylammonium    iridi-chloride     and 
bromide  (Gctbier  and  Riess),  A.,  i, 
97. 

platinibromide  (Gutbier  and  Baukie- 
del),  a.,  i,  12. 
Trifolianol    and    its    acetyl     derivative 

(Power  and  Salway),  T.,  249;   P., 

20. 
Trifolin  (Po>ver  and  Salway),  T.,  239  ; 

P.,  20. 
isoTrifolin  (Power  and  Salway),  T., 

244  ;  P.,  20. 
Trifolitin    and    its    acetyl     derivative 

(Power  and  Salway),  T.,  240  ;   P., 

20. 
Trifolium  incamatum,   constituents  of 

the  flowers  of  (Rogebson),  T.,  1004  ; 

P.,  112. 
Trifoliuvi  pratense  (clover)  flowers,  the 

constituents  of  (Power  and  Salway), 

T.,  231  ;  P.,  20. 
l:2:3-Triketori/cZohexanetriphenylh7dr- 

azone  ( Borsch e),  A.,  i,  178. 
Triketohydrindene,  hydrate,  and  its  de- 
rivatives (Ruhemann),  T.,  1446,  2025  ; 

P.,  196,235. 
8:4:5-Triketo- 1  methylryc/ohexanetri- 

phenylhydrazone   (Borsche),    A.,    i, 

179. 
Trimercoriacetic      acid,    <ficbloro7n<mo- 

hydroxy-      (Hofmann     and     KiRM- 

r'euther),  a.,  i,  17. 
2:4:5-Trimethoxyacetophenone      (Reig- 

RODSKi  and  Tamror),  A.,  i,  578. 
2:3:4-Trimethoxybenialdehyde  (Baroek 

and  EwiNs),  T.,  2258. 
l:2:5-TrimethoxybeDzene,  4-bromo-,  and 

rfibromo-  (Fabixyl  and  SzfiKi),  A.,  i, 
.838. 
2'  :4 :4'-Trimethoxybeniophenone    (Ta  u  - 

noR  and  Schurch),  A.,  i,  559. 
2:4:5-Trimethox7benio7lacetophenone 

(Rbigrodski    and    Tambor),    A.,    i, 

578. 
2':4':5'-Trimethox7-l-benio7lcoaiaarone 

(Reiorouski    and    Tambor),    A.,    i, 

579. 
l:8:6-Trimethox7-l-bromoacet7lbeniene 

(I)umoxt  and  Tambor),  A.,  i,  579. 

98 
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2:4:5-Trimethoxyclialkone,   and  its    di- 
bromide  (Reigrodski  andTAMBOR), 
A.,  i,  578. 
2'-hydroxy-,  and  its  derivatives  (Reig- 
rodski and  Tambor),  A.,  i,  578. 
5:3':4'-Trimetlioxy-2-cinnamoylphenoxy- 
aoetic  acid  and  its  etliyl  ester  (Abk- 
LiN     and     V.    KosTANEOKi),    A.,    i, 
631. 
Trimethozyplienantlireiie,and  its  picrate, 
amino-,   and   its    hydrochloride,   and 
hydroxy-  (Pschorr  and   Rettberg), 
A.,  i,  424. 
Trimethoxyphenantlireiiecarboxylic 
acid,  ethyl  and  methyl  esters,  and  de- 
rivatives (PscHOKR  and   Rettberg), 
A.,  i,  424. 
2:4:6-Trimethoxyphenyl  3:4-diiuethoxy- 
styryl  ketone,  synthesis  of  (Tutin  and 
Caton),  T.,  2067  ;  P.  223. 
3:4:5-Trimethoxyphenyl  methyl  ketone, 
and  its  derivatives  (Mauthner),  A., 
i,  681. 
2:3: 4-Trimethoxy-;8  -phenylpropionic 
acid,  and  its  ethyl  ester  (Barger  and 
EwiNs),  T.,  2259. 
2:3:4-Trimethoxy-)8-phenylpropionyl- 
hydrazide,  hydrochloride  (Barger  and 
EwiNs),  T. ,  2260. 
5:3':4'-Trimetlioxy-2-styrylcoum,arone 
(Abelin  and  v.  Kostanecki),  A.,  i, 
631. 
2:4:5-Trimetlioxytolnene  (Luff,  Perkix, 

and  Robinson),  T.,  1137  ;  P.,  133. 
Trimethylacetylpyruvic    acid,   and    its 
ethyl    ester    and    copper    salt    (Cou- 
turier), A.,  i,  362. 
Trimethylamine,  alleged  occurrence   of, 
in  urine  (Erdmann),  A.,  ii,  792. 
platinichloride  and  periodide,  and  their 
use   in  the   separation  of,  from  di- 
methylamine  (Bertheaume),  A.,  i, 
365. 
Trimethylamine  oxide,  /jerchlorate  (Hof- 
mann.  Roth,  Hobold  and  Metzler), 
A.,  i,  818. 
7-Trimethylamino-)8-hydroxybutyric 
acid,  synthesis  of,  and  its  ethyl  ester 
and    other    derivatives    (Engeland  ; 
Rollett),  a.,  i,  824. 
Trimethylammonium  ^^erchlorate  (Hof- 
MANN,RoTH,HoBOLD,and  Metzler), 
A.,  i,  818. 
iridi-chloride  and   bromide  (GuTBlKR 

and  Riess),  A.,  i,  97. 
platinibromide  (Gutbier  and  Baurie- 
del),  a.,  i,  12. 
Trimethylamylammonium,       e-benzoyl- 
amino-iodide       and       platinichloride 
(v.  Braun),  a.,  i,  820. 
4:5:6-Trimethyl-l:2:3:7:9-benzpentazole 
(BOlow),  a.,  i,  81. 


2:4:6-TrimethyM:3:7:9-benztetrazole 

(BtJLOW  and  Haas),  A.,  i,  203. 
4:5:6-Trimethyl-l:3:7:9-benztetrazole 

(Bulow  and  Haas),  A.,  i,  80. 
2:4:6-Trimethylbenzyl  bromide  (Carr^), 

A.,  i,  620. 
Trimethylbromoethyl  p«rchlorate  (Hof- 

MANN,  Roth,  Hobold,  and  Metzler), 

A.,  i,  818. 
l:2:2-Trimethyl-3-Mobutyryl«/c^pen- 

tane-1-carboxylic  acid,  methyl   ester 

(Shibata),  T.,  1244  ;  P.,  142. 
l:3:7-TrimethylcafEblide(BiLTz),A.,i,522. 
Trimethylcarbinol,    cryoscopic,   ebuUio- 

scopic,   and   association    constants  of 

(Atkins),  P.,  342. 
l:3:5-Trimetliylcarbonatobenzene 

(Fischer),  A.,  i,  248. 
Trimethylchloroethylanunonium     auri- 

chloride  (KAUFFMANandVoRLANDER), 

A.,  i,  822. 
3:4:7-Trimethylcoumarin,  6-amino-,  and 

6-nitro-  (Clayton),  T.,  1353. 
4:6;7-Trimethylcoumarin,  6-amino- 

(Clayton),  T.,  1353. 

8-nitro-,   and   3:5:8-<rmitro-     (Clay- 
ton), T.,  1399. 
4:6:8-Trimethylcoumarin,     5-amino-5:7- 

diaxm.no-,    5-hydroxy-,    5-nitro-,    5:7- 

c?tnitro-,and3:5:7-<rmitro- (Clayton), 

T.,  1354,  1400,  1403. 
5:6:8-Trimethylcoamarin,  7-amino- 

(Clayton),  T.,  1353. 

7-nitro-  (Clayton),  T.,  1400. 
Trimethylene  -  bis  -  (phenyldimethylam- 

monium     iodide)     (Wedekind     and 

Wedekind),  a.,  i,  835. 
T  rime  thy  lene  •  bis  ( pheny  Imethylethyl- 

ammonium  iodide),  two  isomerides  and 

their  derivatives      (Wedekind      and 

Wedekind),  A.,  i,  834. 
2:3-Trimethylenecinchonic    acid 

(BoRscHE,    Schmidt,    Tiedtke,  and 

Rottsieper),  a.,  i,  884. 
^eri-Trilmethylenenaphthalene,   and   its 

picrate  (Langstein),  A.,  i,  727. 
^eri-Trimethylenenaphthalic   acid,   and 

its  anhydride  (Langstein),  A.,  i,  727. 
Trimethylenepyrrole,     derivatives      of 

(Ghiglieno),  a.,  i,  427,  505. 
2:3-Trimethylenequinoline,  and  its  salts 

(BoRSCHE,   Schmidt,    Tiedtke,  and 

Rottsieper),  A.,  i,  884. 
Trimethylethylammonium     /jerchlorate 
(HoFMANN,    Roth,    Hobold,   and 
Metzler),  A.,  i,  818. 

auri-  and  platinichlorides  (Rollktt), 
A.,  i,  824. 
Trimethylfructosemonoacetone  (Irvine 

and  Garhett),  T.,  1283. 
2:4:6-Trimethylglyozaline,  1-iodo- 

(Pauly),  a.,  i,  639. 
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Trimethylguanldine,  and  its  aurichloride 

and  platinichloride  (Schenck),  A.,  i, 

99. 
l:l:3-Trimetliyln/c/ohexaiie,       3-bromo- 

(Crossley  and  Gillixg),  T.,  2220. 
B)35-Trimetliylhexaii-7-ol,  and  itsphenyl- 

urethane  (Haller  and  Bauer),  A., 

i,  220. 
)355-Trimethylhexaii-7-ol,  and  its  phenyl- 

urethane  (Haller  and  Bauer),  A.,  i, 

300. 
l:l:3-Trimethykj/c/oliezan-3-ol    (Cross- 
ley    and  Gillixg),    T.,     2220 ;     P., 

252. 
;835-Trimetliylliexan-7-one        (Haller 

and  Bacer),  A.,  1,  220. 
;355-Trimethylhexaii-7-oii8  (Haller  and 

Bauer),  A.,  i,  300. 
/87e-Trimethylhexan-/37e-triol  (Richard 

and  Lakglais),  A.,  i,  456. 
l:l:3-Trimethylf?/c/ohexene.      See  cyclo- 

Geraniolene. 
l:3:3-Trimethyl-Ai-cj/cZoliexen-6-ol,    and 

its  acetate  (Bougault),  A.,  i,  254. 
l:3:5-Trimethyl-A*-cw/oliexen-5-ol 

(.A.r\VERS  and  Peters),  A.,  i,  826. 
7-Trimetliyl-3-hydroxybutyrobetaiiie. , 

See  rf/-i«oCarnitine. 
4:5:7-TriniethyU8atiii,  and   its  phenyl- 

hydrazone  (Heller and  AscHKENASi), 

A.,  i,  739. 
jB-Triinethyl-a-Iactobetaine,  and  its  salts 

and    derivatives    (Kollett),     A.,     i, 

658. 
1 : 1 : 3-Tiiinethyl-2-methylene-d-naphth- 

indoline,  and  its  iodide  (Zangerle), 

A.,  i,  431. 
l:3:3-Trimethyl-2-niethylene-a-napht]i- 

indoline,  and  its  picrate,  iodide,  ferri- 

aud  platini-chlorides  (Zangerle),  A., 

i,  430. 
1:3:3  Trimethyl-2-niethyleiie-/3;3- 

naphthindoline,      and       its      iodide 

(Zangerle),  A.,  i,  431. 
Trimethyl-7  methylsulphonepropyl- 

ammoniom  iodide  (Schneider),  A.,i, 

660. 
/33S-Trimetliylpentan-7-oI,       and       its 

phenylnrethane         (Haller  and 

Bauer),  A.,i,  220. 
1 :2:3-Trimethylci/r/opentanol  (Noye«  and 

Kvkiakides),  a.,  i,  754. 
2:2:3-Trimethyl-A^-'-i/'-Zopentene-l:8- 

(/carboxylic  acid  (Komppa),  A.,  i,  51. 
Trimethylpropylammoniam,   7-    and  3- 

hydroxy-,  chlorides,   (a-   and  Q-homo- 

cholirif)       hydro.xides,      and       other 

salts  (Malenoreau   and  Lbbaillt), 

A.,  i,  545. 
l:2:S-Trimeth7lpyraxole,         2:5-imino- 

{\-methyliiiiiiuypyriiu),    and   its    salts 

(MicHAiLis  and  Lachwitz),  A.,i,642. 


2:4:6-Trimethylpyridine,         absorption 

spectrum  of  the  vapour  of  (Purvis), 
.   T.,  704. 
Trimetbyl  rhamnoseanilide  (Irvine  and 

McXicoLL),  T.,  1455. 
1:3:7  Trimethyluric  acid,  degradation  of 

(BiLTZ  and  Krebs),  A.,  i,  523. 
Tri-o-naphthylcarbamic    acid,   glyceryl 

ester  (Xeuberg   and    Hirschberg), 

A.,  i,  694. 
Tri-p-oxybenxoyl-;?-oxybenxoic  acid 

(Fischer  and  Freudenberg),  A.,  i, 

266. 
Trioxymethylene,     reaction     of,     with 

magnesium  mesityl  bromide  (CARRfe), 

A.,  i,  620. 
Triphenylacetaldehyde       (Schmidlin), 

A.,  i,  368. 
Triphenylacetic      acid,       silver      sale 

(Schmidlin),  A.,  i,  368. 
Triphenylacetic  anhydride  (Schmidlin), 

A.,  i,  368. 
Triphenylacraldehyde  (STAUDiNGERand 

Buchwitz),  a.,  i,  47. 
Triphenylamine,    molecular    weight    of 
(Przyluska),  a.,  i,  106. 

/(erehlorate,       and       Aemiperchlorate 
(Hofmann,  Metzler,  and  Hobold), 
A.,  i,  370. 
Triphenylarsenie  oxide,  iriacetylamino- 

(Ehrlich,  Bertheim,  and  Schmitz), 

A.,i,  452. 
Triphenylanine,  iriamino-,  and  its  tri- 
acetate   (Ehrlich,     Bertheim,  and 

Schmitz),  A.,  i,  452. 
aaS-Triphenylbatadiene,  and  its  bromo- 

derivative   (SxAUDiNGER  and   Buch- 
witz), A.,  i,  47. 
l:3:4-Triphenyl-6-^r/.-butyldihydro- 

pyridazine  (Boon),  T.,  1259  ;  P.,  94. 
l:4:5-Triphenyl-2-^«r<.-butylpyrrole 

(Boon),  T.,  1260. 
Triphenylbutyrolactone    (Purdie    and 

Arup),  T.,  1543  ;  P.,  199. 
Triphenylcarbinol,  action  of  hypophos- 
phorousacid  on  (Fosse),  A.,  i,  451. 

derivatives  of  (v.  Baeyer,  Aickelin, 
DiEHL,  Hallensleben,  and  Hess) 
A.,  i,  249. 

2:4-  and  2:5-rfthydroxy  (v.   Bastxr 
Aickelin,  Diehl,  Hallknslkbkk, 
and  He.ss),  A.,  i,  249. 
Triphenylcarbinyl,  2:5-(fihydroxy- 

chloride     (v.      Baeyer,     Aickelin 

Diehl,   Hallensleben,   and   Hiss) 

A.,  i,  249. 
Tri-a-phenyIdi-/3-methylpropaxie 

(Hantzsch  and  Meyer),  A.,  i,  239. 
a3/3-Triphenylethana,      /-a3-rf<hydroxy 

(McKknzie  and  Wren),  T.,  480. 
l:2:8-Triphen7li&dole   (Richards),   T. 

978. 
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Triphenylmethane     (Straus,    Acker- 
MANN,  and  LuTz),  A.,  i,  119. 
derivatives   of    (Kehrmann),   A.,    i, 

406. 
and  distyryl  ketone  (Straus,   Lutz, 
and  HiJssY),  A.,  i,  563  ;  (Straus, 
Krier,  and  Lutz),  A.,  i,  565. 
Triphenylmethane    colouring    matters, 
formation  of,  from  di-o-  substituted 
benzaldehydes    (Anilinfarben    & 
Extrakt-Fabriken    vorm.   J.  R. 
Geigy),  a.,  i,  175. 
compounds    of,    with    the    indigotin 
group  (Reitzenstein  and  Breun- 
ing),  a.,  i,  439. 
Triphenylmethyl  (Gomberg  and  Cone), 
A.,  i,  55,  869. 
analogues  of,   in  the  diphenyl  series 
(ScHLENK,  Weickel,  and  Herzen- 
stein),  a.,  i,  236. 
Triphenylmethyl  bromide,  conductivity 
of  (Hantzsch  and  Meyer),  A.,  i, 
238. 
perchlorates    (Hofmann  and   KiRM- 
reuther),  A.,  i,  105. 
Triphenylmethylethylaniline      ( Busc  h 

and  Fleischmann),  A.,   i,  729. 
Triphenylmethyl  ethyl  ketone  (Schmid- 

Liy),  A.,  i,  368. 
TriphenylmethylphosphinouB  acid 

(Fosse),  A.,   i,  292,  451. 
Triphenylmethylpyridiniom       bromide 

(Hantzsch  and  Meyer),  A.,  i,  238. 
l:2:3-Triphenyl-a-  and  -/3-naphthindoles 

(Richards),  T.,  979. 
Triphenylpropylene       (Paterno      and 

Chieffi),  a.,  i,  42. 
4:5 :6-Triphenyl-2-pyrone  (Ruhemann), 

T.,  459;  P.,  59. 
Triphenylpyrrole,  oximino-  oxidation  of 

(Angelico  and  Labisi),  A.,  i,  427. 
Triphenylstibine,  hydroxynitrate,  hydr- 
oxysulphate     and   hydroxychloride 
(Morgan,     Micklethwait,     and 
Whitby),  T.,  36. 
sulphide,  chemical  and  physiological 
properties  of  (Kaufmann),  A.,  ii, 
984., 
sulphate,   and   ^rinitro-,    rfihydroxide 

and  bichloride  (May),  T.,  1958. 
tri-p-a.mino-,     and    trinitro-     (May), 
P.,  142. 
Triphenyltelluronitim  chloride,  bromide, 

and  iodide  (Lederer),  A.,  i,  732. 
4-4'  :4"-Triphenyltriphenylmethyl,    and 
its  peroxide  (Schlenk,  "Weickel,  and 
Herzenstein),  a.,  i,  236. 
Tripyridinium  cupric  thiocyanate  (Cal- 

zoLARi),  A.,  i,  614. 
Trisbenzeneazoresorcinol,       and       its 
diacetyl    derivative   (Orndorff    and 
Ray),  A.,  i,  697. 


2:4:6-Tri8-a-naphthaleneazoresoroinol, 

and  its  diacetyl  derivative  (Orndorff 
and  Ray),  A.,  i,  597. 
Tris-tetradecylketen    (Bistrzycki  and 

Landtwing),  a.,  i,  87. 
2:4:6-Tris-o-tolaeneazoresorcinol    (Orn- 
dorff and  Ray),  A.,  i,  597. 
Tristriazomethyl  isocyanurate  (Forster 

and  MiJLLER),  T.,  1064  ;  P.,  112. 
o-Trisulphidobenzoic  acid,  and  its  thio- 

anhydride  (Hinsberg),  A.,  i,  554. 
Trithiocarboglycollanilide,  ethyl  ester. 
See  EthyKrithiocarbonatoacetanilide. 
Tri-p-tolylamine,    <ribromide,    and   tri- 
bromo-  (Wieland    and  Wecker), 
A.,  i,  243. 
mono-,     Tiemi-     and     di-perchloratea 
(Hofmann,  Metzler,  and Hobold), 
A.,  i,  370. 
Tropine,  dissociation  constant  of  (LuN- 

d6n),  a.,  i,  698. 
Trypauosome    infection,     influence    of 
quinine  on  (  Morgenroth  and  Halber- 
staedter),  a.,  ii,  881. 
Trypanosomes  and  antimony  compounds 

(Thomson  and  Cushny),  A.,  ii,  330. 
Trfpanosomiasis,       biochemical       and 
therapeutical  studies  on  (Breinl  and 
Nierenstein),  a.,  ii,  640. 
Trypsin,  and  antitrypsin  (Meter),  A.,  i, 
211. 
relation  of,  to  erepsin  (Glaessner  and 

Stauber),  a.,  ii,  627. 
in    urine    (v.    Schoenborn),   A.,    ii, 

430. 
action  of  sodium  fluoride  on  (Vande- 

velde  and  Poppe),  A.,  i,  795. 
estimation     of    (Palladin),    A.,    ii, 
912. 
Trypsinogen  in  urine  (v.  Schoenborn), 

A.,  ii,  430. 
Tryptophan  reaction,  increase  of  the  sen- 
sibility on  the  (Neuberg),  A.,  ii,  447. 
Tr3^tophan-aldehyde  reaction  (Heimrod 

and  Levene),  A.,  ii,  559. 
Tumour  tissues,  nitrogenous  metabolism 
in  (Cramer  and  Pringle),  A.,  ii, 
635. 
fundamental  constituents  of  (Abder- 
halden      and      Medigreceanu), 
A.,ii,  1093. 
Tungsten,  metallic  (Weiss),  A.,  ii,  216. 
Tungsten   thallous   fluorides   (Ephraim 

and  Heymann),  A.,  ii,  38. 
Tungsten  alloys  with  iron,  estimation  of 
carbon    and    sulphur    in    (MtJLLER 
and  Diethelm),  A.,  ii,  1110. 
Tungstio    acid     hydrosol    (Lotter- 
moser),  a.,  ii,  871. 
and  molybdic  acid,  colloidal,  mutual 
influence      of     (Wohler      and 
Enosls),  a.,  ii,  871. 
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Tungsten,    estimation    of,    in  tungsten 
.     steel  (Wolter),  A.,  ii,  160. 
estimation  of  carbon  in,  by  combustion 
(Denxstedt  andKLUXDEK),  A.,  ii, 
547. 
estimation   of  sulphur  in,  and  in  its 
iron  alloys  (Tratjtmaxx),  A.,  ii,543. 
Tungstic  acid.     See  under  Tungsten. 
Tunicates,     the    glycogen    content    of 

(Starkexsteix),  a.,  ii,  792. 
Tomip,  flat,  phosphorus  of  the  (Hart- 
well  and  QuANTz),  A.,  ii,  745. 
Turpentine,  from   Pinus   silvestris,   ex- 
amination of  the  solid  constituent  of 
(Leskiewicz),  a.,  i,  402. 
Turpentine   oil,   composition  of  (Dar- 
MOis),  A.,  i,  52. 
Spanish  (Ferxaxdez),  A.,  i,  399. 
hydrogenation  of  (Vavon),  A.,  i,  400. 
analysis       of      (Xicolardot       and 
Clement),  A.,   ii,  356;  (LorisE), 
A.,  ii,  357. 
analysis    of,     by    miscibility    curves 

(VfezEs),  A.,  ii,  461. 
estimation    of   petroleum    derivatives 
and    resins    in    (Nicolardot    and 
Cl^mext),  A.,  ii,  460. 
Tussilago     farfara,      compounds       for 

(Klobb),  a.,  i,  31. 
Tntin,  pharmacological  action  of  (Mar- 
shall), A.,  ii,  639. 
Tyramine,  clinical  application  of  (Clark), 

A.,  ii,  985. 
Tyrosinase,  new  variety  of  (Goetnke), 
T.,  112. 
action  of  dibasic  alkali  phosphates  on 
(Wolff),  A.,  i,  346. 
Tyrosinases,  plant,  the  fatal  temperature 
for  (Bertraxd  and  Rosrxblatt),  A., 
i,  530. 
Tyrosine,    fermentation    of    (Traetta- 
Mo.sca),  a.,  ii,  531. 
formation  of  adrenaline  from  (Ewins 

and  Laidlaw),  A.,  i,  411. 
and  related  substances,  decomposition 
of,  in  the  animal  body  (Dakin),  A., 
ii,  796. 
derivatives,     behaviour     of,     in     the 
organism  of  an  alcaptonuric  person 
(Abderhaldex  and  Massixi),  A., 
ii,  638. 
and  its  derivatives,   detection  of,   in 

urine  (Dakin),  A.,  ii,  796. 
katabolism  in  the  artificially  perfused 
liver  (Neubaukr  and  Gross),  A., 
ii,  790. 
Tyrosine,     />-amino-,     in    alcaptonuria 
(Blum).  A.,ii,  733. 
3:5-</iio<io-        {iodogorgonie         acid) 
(Wheeler  and  Johns),  A.,  i,  114. 
degradation  of,  in  the  animal  organ- 
ism (Oswald),  A.,  ii,  433. 


IT. 

TJffelmann's    reaction    for    lactic    acid 

(Kuhl),  A.,  ii,  359. 
Ullmannite,   from   Durham  (Spexcek), 

A.,  ii,  307. 
Ultra-filtration  (Bl-ytexdtk),    A.,    ii, 

601. 
Ultra-microscopical  investigations 

(Amanx),  a.,  ii,  617. 
Umbelliferone,  8-nitro-,      and      6:8-di- 

nitro-  (Clayton),  T.,  1401. 
rycZoUndecanecarboxylic  acid  (Franks 

and  Haxkam'*,  A.,  i,  460. 
c^c/oUndecanedicarbozylic  acid,  and  its 
ethyl  ester  and  potassium,  silver  and 
calcium  salts  (Fraxke  and  Hankam), 
A.,  i,  460. 
Units    of    measurement,     French    and 
German,    for    radioactive    emanation 
(Jaboix  and  Beaudoix),  A.,  ii,  675. 
Unsaturated  acids.     See  under  Acids. 
Unsaturated  compounds    (Posner   and 
Rohde),  a.,  i,  847. 
relation  between  constitution  and  heat 
of   combustion    of    (AirwERS    and 
Roth),  A.,  ii,  585. 
containingthe  tert.-butyrvlgroup(BooN 

and  Wilsox),  T.,  175i  ;  P.,  208. 

the    addition    of    bromine    to    (StTD- 

BOROUGH    and  Thomas),   T.,   715, 

2450  ;  P.,  294  ;  (Abati),  A.,  i,  732. 

heat  liberated  on  addition  of  bromine 

to  (Lrcixix),  A.,  ii,  486. 
addition    of   ethyl    phenylacetate    to 

(Borsche),  a.,  i,  35. 
reaction    between,    and    organo-mag- 
nesium   compounds    (Eohlbr    and 
Burnley),  A.,  i,  391  ;  (Reynolds), 
A.,  i,  857. 
reaction    between,   and    organic  zinc 
compounds    (Kohler    and    Heri- 
tage), A.,  i,  484. 
oxidation  of,   \rith   organic  peroxides 
(Pkilf-scha6eff),    a.,  i,  86,   295  ; 
(Lii'PMAnn),  a.,  i,  149, 
action      of      nitroso-derivatives      on 
(Anoeli,  Alessandri,  and  Pegna), 
A.,  i,  552. 
action  of  phosphorus  pentachloride  on 

(Clarke),  T.,  890;  P.,  96. 
organic,    distribution    of    affinity    in 
(Borsche),  A.,  i,  680. 
surface  tensions  of  (Getmam),  A.,  ii, 
832. 
Unsaturated  groups,  contiguous,   effect 
of,  on  optical  activity  (Edmissox  and 
lliLDm-H),   T.,    223';  P.,    10;    (HlL- 
ditch),  T.,  1091;  P.,  95,  141. 
Uracil,    sodium,    potassium,    mercuric, 
lead,  and  silver  salts  (Mtees),  A.,  i, 
344. 
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Uracil,   5-cyano-.      See    2:6-Diketopyr- 

imidine-,  5-cyano-. 
XJramic    acids,    place    of   formation    of 

(Philosophoff),  a.,  ii,  730. 
Uramido-acids,    formation     of,    in    the 

organism  (Lippioh),  A.,  ii,  977. 
TJranimte,  )3-activity  of  (Lloyd),  A.,  ii, 

765. 
Uranium,  ratio  of,  to  radium,  in  minerals 
(SoDDY  and  Piruet),  A.,  ii,  922. 
relation  between  radium  and  (Soddy), 

A.,  ii,  10,  921. 
spectrum    of    (Hasselberg),    A.,    ii, 

811. 
absorption  spectra  of  salts  of  (Jones 

and  Strong),  A.,  ii,  370. 
changes  in  the  absorption  spectrum  of, 
due   to   the  addition   of  free  acids 
(Strong),  A.,  ii,  812. 
rate  of  emission   of  a-particles  from 
(Brown  ;    Geiger    and    Ruther- 
ford), A.,  ii,  917. 
metallurgy  of  (Haynes),  A.,  ii,  618. 
pharmacological  action  of  (Jackson), 

A.,  ii,  983. 

and  uranium-X,  attempted  separation 

of,    by    electrolytic    methods     and 

cathode  volatilisation  (v.   Sensel), 

A.,  ii,  252. 

Uranium  salts  (Vasilieff),  A.,  ii,  1072. 

sulphates,    effect  of  light   on   cells 

containing  (Titlestad),  A.,  ii,  379. 

Uranyl  salts,  phosphorescence  of,  at 

very  low  temperatures  (Becquerel, 

Becquerel,  audONNEs),  A.,  ii,  371. 

Uranium,      volumetric     estimation     of 

(Campbell  and  Griffin),  A.,  ii,  550. 

Uranium- X,      product     and     rays     of 

(Soddy),  A.,  ii,   10,  921. 

constant  of  (Soddy  and  Russell),  A. , 

ii,  568. 
adsorption    of,    by    barium    sulphate 
(Berrt),  T.,  196;  P.,  6. 
Uranium  mineral  from  Borneo,  analysis 
of  (Tschehnik),  a,,  ii,  136. 
from  German    East    Africa    (Marck- 
wald),  a.,  ii,  221. 
Uranyl  salts.     See  under  Uranium, 
Urazoles  (Nirdlinger  and  Agree),  A., 
i,  341,  785;  (Nirdlinger,  Marshall, 
and  Agree),    A.,   i,   444  ;  (Brunel 
and  Agree),  A.,  i,  520. 
Urea,  theory  of  formation  of  (Epstein), 
A.,  ii,  143. 
influence  of  humus  on  the  decomposi- 
tion of  (Christensen),  A.,  ii,  738. 
influence  of,    on    the    estimation    of 
amino-Rcids    by   formaldehyde   (oe 
Jager),  a.,  ii,  761. 
influence  of,  on  the  internal  friction 
and  conductivity  of  protein  solutions 
(Moruzzi),  a.,  i,  791. 


Urea,  the  elimination  of,  following  the 
administration      of      amino-acids, 
glycylglycine    and    its     anhydride 
(Levene  and  Meyer),  A.,  ii,  53. 
estimation   of,   in    blood  (Wolf  and 
Marriot),  a.,  ii,  762. 
in  urine  (Gill,  Allison,  and  Grind- 
ley),  A.,  ii,  82;  (Lindsay),  A., 
ii,  83. 
See  also  Carbamide. 
Ureometer,    Strzyzowski's     double    (v, 

Spindler),  A.,  ii,  762. 
Urethane,     C8H14O3N,     from    aminodi- 
methylethylcarbinol  and  ethyl  chloro- 
carbonate  (FouRNEAu),  A.,  i,  823. 
Uric  acid  formation  (Izar),  A., ii,  325, 427. 
combinations      with      nucleic      acid 

(Schittenhelm),  a.,  i,  344. 
and  urates,  behaviour  of,  in  the  blood 
(Gudzent),  a.,  ii,  140. 
conditions  for  the  precipitation  of, 
fromsolutions(RlNGER),A.,ii,838. 
relationship   between   colloids   and 
the  solubility  of  (Lightwitz),  A., 
ii,  430. 
influence  of,  on  the  nitrogen  metabol- 
ism of  rabbits  (Schittenhelm  and 
Seisser),  a.,  ii,  423. 
fate  of  the   intermediate,  in   human 
metabolism  (Wiechowski),  A.,  ii, 
634. 
excretion  of,  relation  between  nitrogen 
metabolism   and   (Biernacki),  A., 
ii,  423. 
sodium  phosphotungstate  as  a  reagent 
for  (Cervello),  A.,  ii,  82. 
Urine,    secretion     of    (Barcroft     and 
Straub),  a.,  ii,  1090. 
the  reducing  substances   of  (Funk), 

A.,  ii,  1117. 
the  occurrence,  detection,  and  im- 
j)ortance  of  allantoin  in  human 
(Schittenhelm  and  Wiener),  A., 
ii,  52  ;  (Wiechowski),  A.,  ii,  634  ; 
(Ascher),  a.,  ii,  793. 
bases  occurring  in,  during  phosphorus 

poisoning  (Takeda),  A.,  ii,  797. 
colloids  in  (Lightwitz),  A.,  ii,  430. 
diabetic,    occurrence    of    creatine    iu 
(Krause  and  Cramer),  A.,  i,  793. 
creatinine   in,    eff'ect   of    the   electric 
bath   treatment   of   the   insane   on 
(Wallis  and  Good  all),  A.,  ii,  636. 
eclamptic  (Stookey),  A.,  ii,  732. 
erythrodextrin  from  (Kotake),  A., 
ii,  528. 
glycuronic  acid  excreted  in  (Tollbns 
and  Stern),  A,  ii,  328  ;  (Tollens), 
A.,  ii,  732. 
excretion   of  nitrogen   and  water  in, 
during  starvation   (Chauveau  and 
Oontkjean),  a.,  ii,  732. 
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Urine,  excretion  of  organic  phosphorus  in 

(KONDO),  A.,  ii,  1091. 
red  pigment  in  (de  Jager),  A.,  ii,  328. 
pressor  bases  in  (Bain),  A.,  ii,  528. 
the  neutral  sulphur  of,   and  its  rela- 
tionship to   the   diazo-reaction  and 

the    elimination    of     proteic    acids 

(Weiss),  A.,  ii,  879. 
alleged  occurrence  of  trimethylamine 

in  (Erdmajtx),  A.,  ii,  792. 
trypsiuogen      and     trypsin      in     (v. 

ScHOEXBORy),  A.,  ii,   430. 
dog's,    depressor  action   of,    and   the 

antagonistic    action   of    adrenaline 

(Pearce  and  Eisexbrey),   A.,   ii, 

530. 
method  of  preserving  large  quantities 

of,  for  inorganic  analysis  (Slagle), 

A.,  ii,  805. 
excretion  of,  effect  of  injection  of  col- 
loids and  crystalloids  on  the  (Pug- 

liese),  a.,  ii,  637. 
Urine,     analytical     methods    relating 

to:— 
a  new  reaction  of  (Schttr),  A.,  ii,  467. 
colour  reactions  of  (Reichardt),  A., 

ii,  912. 
detection  of  acetone  in    (Bardach), 

A.,  ii,  358. 
acidity  of  (Hexdeksox),  A.,  ii,  327. 
detection   of   biliary  acids,  lajvnlose, 

glycuronic    acid    and    pentoses    in 

(Jolles),  a.,  ii.  164. 
detection  of  glycuronic  acid  in  (Ber- 

nier),  a.,  ii,  1121. 
detection   of   mercury    in    (Becker  ; 

Glaser  and  Isexburg),  A.,  ii,  75. 
detection  of  reducing    substances    in 

(Reichardt),  A.,  ii,  163. 
detection  of  tyrosine  and  its  deriva- 
tives in  (Dakin),  a.,  ii,  796. 
detection    of    urobilin,    urobilinogen 

and  blood  in  (Florence),   A.,  ii, 

911. 
estimation  of  acidity  and  of  ammonia 

in  (Bjorx-Axdersex  and  Laurit- 

zex),  a.,  ii,  450. 
detection  and  estimation  of  albumin  in 

(Oouro),  a.,  ii,  560  ;  (Aufrkciit), 

A.,  ii,  560,  663. 
titration  of  ammonia  in,  by  the  form- 
aldehyde   method    (v.   Spixdlkr), 

A.,  ii,  449. 
formaldehyde-titration  of  amino-aoids 

in  (Malfatti),  A.,  ii,  662. 
estimation    of  amino-acids  in   (Frky 

and  Gujox  ;  Yoshida),  A.,  ii,  164. 
estimation    of    amino-acids,    polyiwp- 

tides  and   hipimric  acid   in  (Hkn- 

RiQi'E^  and  Sorkx.sen),  A.,  ii,  164. 
estimation  of  dextrose  in  (Lehmann), 

A.,  ii,  660. 


Urine,  estimation   of  indican  and  crea- 
tinine in,  by  a  colorimeter  (Acten- 

RiETH  and  Koexigsbergbb),  A.,  ii, 

910. 
estimation  of  indoxyl  in  (Mkxxechet), 

A.,  ii,  83. 
estimation  of  iron  in  (Wolter),  A.,  ii, 

327. 
estimation   of  mercury   in  (Siebert), 

A.,  ii,  656. 
estimation  of  nitrogen  in  (Rona  and 

(Oitexberg),  a.,  ii,  449. 
estimation      of    total      nitrogen      in 

(Huguet),  a.,  ii,  155. 
of  herbivora,   estimation  of  phenol  in 

(Neubebg  and  Hildesheimer),  A., 

ii,  1116. 
estimation  of  purine  nitrogen  in  (Bene- 
dict and  Saiki),  A.,  ii,  166. 
estimation  of  purine  bases  in  (Kexna- 

tvay),  a.,  ii,  83. 
estimation  of  "  saccharin  "  in  (Bloor  ; 

Wakeman),  a.,  ii,  1011. 
estimation   of   sugar    in   (Bang    and 

Bohmannsson),  a.,  ii,  163  ;  (Has- 

selbalch  and  Lindhard),  A.,  ii, 

905. 
estimation  of  sulphur  in  (Benedict), 

A.,  ii,  239. 
estimation  of  urea  in  (Gill,  Allison, 

and  Grindley),  A.,  ii,  82. 
estimation    of    urea,    allantoin,     and 

amino-acids  in  (Lindsay),  A.,ii,  83. 
Urobilin,    occasional  occurrence   of,  in 

gastric  juice  (Lavialle),  A.,  ii,  729. 
excretion  (Tscchiya),  A.,  ii,  430. 
detection  of,  in  urine  (Florence),  A., 

ii,  911. 
detection  of,   by  means  of  zinc  salts 

(Weitz),  a.,  ii,  666. 
Urobilinogen,    detection    of,    in    urine 

(Flouexce),  a.,  ii,  911. 
Urorosein  reaction,  the  (Dakin),  A.,  ii, 

145. 
Urotropin,  use  of,  for  desulphitation  of 
wines    and  musts    (Fonzes-Diacox), 
A.,  ii,  662. 
Urozanie  acid,  physiological  behaviour 

of  (Saiki),  A.,  ii,  432. 
Usnie  acid,   rotatory    power   of   (Sal- 

kowski),  a.,  i,  851. 
Ustilago  Maijciis  Tulasru  (maize  blight) 
(Zellxer),  a.,  ii,  88C. 

V. 

VaeeiniaeesB,  l^erries  of,  chemical 
anjilyseaof  (Guiebel),  A.,  ii,  440. 

Vacaam,  correction  of  weighings  in  a 
( Richards  axd  Baxter),  A.,  ii,  403. 

Valency  hypothesis,  Stark's  (Hofmanx 
AND  Kikmreuther),  A.,  ii,  171. 
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n-Valeric  acid,  sodium  salt,  compound 
of,    with   acetic    anhydride  (Tsaka- 
LOTOs),  A.,  i,  458. 
M-Valeric      acid,       8-amino-o-hydroxy- 
(FiscHER  AND  Zempl^n),  A.,  i,  100. 
S-benzoylamino-a-hydroxy-     and     its 
barium  salt  (Sorensen),  A.,  i,  227. 
5-?rt-uitrobenzoylamino-o-hydroxy-, 
calcium     salt    of    (Fischer    and 
Zempl^n),  a.,  i,  100. 
j8-imino-o-cyano-,  ethyl  ester  (Camp- 
bell and  Thorpe),  T.,  1308. 
a-nitro-,   and  o-nitroso-,   ethyl  esters 
(Schmidt  and   Dieterle),  A.,  i, 
814. 
isovaleric    acid,    a-bromo-,    cholesteryl 
ester    (Chemische  Werke    vorm. 
Dr.  H.  Byk),  a.,  i,  31. 
;8-chloro-a-hydroxy-,        ethyl       ester 

(Darzens),  a.,  i,  460. 
a-hydroxy-,  antipyrine  ester  (Riedel), 
A.,  i,  43 1. 
isoY&lerylcyddhexene,   and  its  semicarb- 
azone   (Darzens  and    Rost),  A.,  i, 
856. 
z'soValerylhydrindone      (Thiele       and 

Weitz),  a.,  i,  855. 
isoValeryloxybenzoic      acid,      o-a-iodo- 
(Chemische  Fabrik  von  Heyden), 
A.,  i,  485. 
isoValerylphenylacetylene  (Andr^),  A., 

i,  563. 
Valve,  new  (Kumm),  A.,  ii,  1053. 
Vanadium,  atomic  weight  of  (Prandtl 
AND  Bleyer),  a.,  ii,  134,  718. 
preparation  of  (Prandtl  and  Bleyer), 

A.,  ii,  1075. 
magnetic   properties   of  (Weiss    and 

Onnes),  A.,  ii,  388. 
metallurgy  of  (Haynes),  A.,  ii,  618. 
fluorine   salts  of  (Costachescu),  A., 
ii,  618. 
Vanadium  alloys,  with  iron,  estimation 
of  carbon   and  sulphur  in  (MiJLLER 
and  Diethelm),  A.,  ii,  1110. 
Vanadium  thiocyanate,  colour  of  (Bon- 
GIOVANNl),  A.,  i,  721. 
Vanadate,  in  the  cupriferous  deposit 
of    Bena   (d)e    Padru,    near    Ozieri 
(Sassari)  (LoviSATo),  A.,  ii,  1077. 
Vanadium,  estimation  of,  by  means  of 
silver  (Perkins),  A.,  ii,  659. 
by  means   of  potassium   ferricyanide 

(Palmer),  A.,  ii,  902. 
gravimetric  estimation  of  (Browning 

and  Palmer),  A.,  ii,  902. 
volumetric  estimation   of  (Campbell 

and  Griffin),  A.,  ii,  550. 
in  steel,  detection  and   estimation  of 
(Slawik),  a.,  ii,  754. 
estimation    of    (Aucuy),     A.,     ii, 
551. 


Vanadium  deposits,  in  Peru  (Hewett), 

A.,  ii,  719. 
Vanilla,  from  Tahiti,  occurrence  of  anisyl 
alcohol  and  anisaldehyde  in  the  fruit 
of  (Walbaum),  a.,  ii,  235. 
iso Vanillic    acid,    2:6-dinitro-,    and  its 
salts  and  methyl  ester  (Wegscheider 
and  Klemenc),  A.,  i,  671. 
Vanillin,  syntheses  of  (Guyot  and  Gry), 
A.,  i,  40. 
as  a  test  for  antipyrine  and  kryogenine 

(Primot),  a.,  ii,  83. 
hydrochloric  acid  reaction  for  camphor, 

cause  of  (Tummann),  A.,  ii,  84. 
hydrobromide  (Gombebg  and   Cone), 
A.,  i,  872. 
0- Vanillin.    See  3-Methoxybenzaldehyde 

2-hydroxy-. 
Vanillin- 1:2:4-,  1:3:4-  and   l:4:5-xylyl- 
hydrazone    (Padoa    and    Graziani), 
A.,  i,  510,  778. 
Vanilloyldi-^-oxybenzoyl-^-oxybenzoic 
acid  (Fischer    and    Freudenberg), 
A.,  i,  267. 
Vanilloylglycine  (Fischer  and  Freu- 
denberg), A.,  i,  267. 
Vanilloyl-jy-oxybenzoic    acid    (Fischer 

and  Freudenberg),  A.,  i,  267. 
Vanilloyl-jo-oxybenzoyl-jo-oxybenzoic 
acid  (Fischer    and    Freudenberg), 
A.,  i,  267. 
Vanilloylvanillin,  and  its  sodium  hydro- 
gen sulphite  compound  (Fischer  and 
Freudenberg),  A.,  i,  267. 
Vaporisation  (v.  Juptner),  A.,  ii,  583, 
689. 
in  a  vacuum  (HLADfK),  A.,  ii,  930. 
in  the  cathode  light  vacuum  (Krafft), 
A.,  ii,  484,  485. 
Vapour      density,      determination      of 
(Blackman),  a.,  ii,  393. 
determinations,    effect    of    the    glass 
surface  in  (Drucker  and  Ullmann), 
A.,  ii,  931. 
See  also  Density. 
Vapour  pressure,  dynamical  method  for 
determining  (Smith  and  Menzies), 
A.,  ii,  688. 
of  water  and  aqueous  solutions  (Krau- 

skopf),  a.,  ii,  688. 
of  dilute  aqueous  solutions,  measure- 
ment of  (Maier),  a.,  ii,  183. 
of  liquid  mixtures  (Story),  A.,ii,  184. 
of  two  perfectly  miscible  solids  and 
their  solid    solutions   (Vanstone), 
T.,  429  ;  P.  47. 
at  low  temperature  (Rolla),  A.,  ii,  19. 
and    boiling    points    of    mixtures    of 
alcohols  and  water  (Doroschewsky 
and  Poljansky),  A.,  ii,  266. 
curves  (Tsakalotos),  A.,  ii,  1036. 
of  binary  mixtures  (Hose),  A. ,  ii,  266, 
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Vapour    pressure    curves,   negative,   of 
mixtures  of  liquids,  do  they  imply 
existence       of       molecular      com- 
pounds?     (TSAKALOTOS),      A.,      ii, 
266. 
studies  in  (Smith  and  Menzies),  A. 
ii,  1036,  1037. 
Vapours,    viscosity-coefficients  of,    and 
their     variation     with     temperature 
(Rappenecker),  a.,  ii,  590. 
Variscite,      from    Vashegy,       Hungary 

(Zim.\nyi),  a.,  ii,  307. 
Vasconcellea     quercifolia,     rennet    and 
spontaneously     coagulable     latex     of 
(Gerber),  a.,  ii,  64. 
Vases,      Greek,    composition    of    some 

(Foster),  A.,  ii,  1069. 
Vasotonin,  ettect  of,  on  blood  pressure 

(Mt'LLER  and  Fellxer),  A.,  ii,  725. 
Vegetable     substances,     estimation     of 
mineral  constituents  in  (Vuaflabt  ; 
Pellet),  A.,  ii,  72. 
Velocity  of  hydrolysis  and  of  reactions. 

See  under  Affinity,  chemical. 
Veratraldehyde,     oxime  of  (Manxich 

and  Jacobsohk),  A.,  i,  168. 
Veratric   acid,    o-uitro-,    its  amide  and 
chloride  (Pisovschi),  A.,  i,  643. 
2:6-rfinitro-       (Wegscheider       and 
Klemenc),  a.,  i,  671. 
Veratrole,  (arf/)-3-nitro-4-amino-, 

(Pisovschi),  A.,  i,  643. 
a«(;'-Veratrylenediamine  (Pisovschi),  A., 

i,  643. 
Verbascose  (Boubqublot  and  Bbidbl), 

A.,  i,  817. 
Verbascum    thapsus,     new  sugar   from 
(BouRQUELOT    and    Bridel),   A.,  i, 
817. 
Vemine,  a  guanine  pentoside  iu  plants 

(ScHiLZE),  A.,  ii,  645. 
Veronal,    behaviour  of,    in  the  animal 

body  (Bachem),  A.,  ii,  985. 
Veronica,    existence    of    glucosides    in 

(ViNTiLRsco),  A.,  ii,  339. 
Veroaterol  (Power  and  Rooebson),  T., 

1951;  P.,  219. 
Firia    /aba,      investigations     on     the 

tubercles  of  (Sani),  A.,  ii,  993. 
Vicianose,  a  new  reducing  sugar  (Bert- 
band  and  Weisweillkb),    A.,    i, 
156. 
constitution  and  hydrolysis  of  (  Bebt- 
BAND  and  ■Weisweiller),    A.,   i, 
653. 
Vinegar,     wine,     inositol     in     genuine 

(Flkiky),  a.,  ii,  1006. 
Vinylazoimide.     See  Triazoethylene. 
Violaquercitrin,  osyritrin,  myrticolorin 
and  rutin,  identity  of  (Pebkin),  T., 
1776  ;  P.,  213. 
See  also  Osvritrin. 


Violuric  acid,  salts  of,   with  amines  and 
diamines  (Zerewitinoff),  A.,  i,  143. 
Viscosaccharase    (Beyebisck),    A.,   i, 
450. 
action  of,  on  sucrose  (REYERixcKand 
MiXKMAN),  A.,  ii,  643. 
Viscosity  and  association  (Thole),  T., 
2596  ;  P.,  328. 
correlation  of,  with  other  constitutive 
properties    (Hilditch    and    Dux- 
stan),  P.,  341. 
and  fluidity  (Bixgh.a.m),  A.,  ii,  395. 
and  torsional  elasticity,  relation  be- 
tween (Faust  and  Tammaxx),  A., 
ii,  189. 
in  relation  to  the  measurement  of  the 
rate  of  reaction  (Dcxstax),  P.,  226. 
of  amides  (Duxstax  and  Mussell), 

T.,  1935  ;  P.,  201. 
of  gases,  determination  of  (Rankine), 

A.,  ii,  188. 
of  gases  of  the  argon  group  (Raxkixe), 

A.,  ii,  829. 
of    isodvnamic    and    motoisomerides 

(Thole),  A.,  ii,  1040. 
of  certain  metals,    and  its  variation 
with      temperature      (Guye      and 
Mixtz),  a.,  ii,  691. 
of  salt  solutions  (Applebey),  T.,  2000  ; 

P.,  216. 
of  solids  at  low  temperature  (Guye 

and  Freedertcksz),  A.,  ii,  21. 
of    vapours    and    its    variation  with 
temperature  (Rappexeckfr),  A.,  ii, 
590. 
Vital  processes,  influence  of  temperature 

on  (Kaxitz),  a.,  ii,  316. 
Vitex  agniis  castics,  oil    from  seeds  of 

(Haexsel),  a.,  i,  401. 
Volatilisation,  theory  of  (Kbafft),  A., 

ii,  4S4. 
Volcanic  phenomena,  action  of  hydrogen 
and  water  va|>our  on  carbon  monoxide 
with     reference     to     the     study     of 
(Gautier),  a.,  ii,  708. 
Volhard- Wolff    proceas,    estimation    of 
nian<,'anese  by  the  (Deiss),  A.,ii,  351. 
Voltameter.    See  under  Electrochemistry. 
Volume,  changes  in.  in  the  formation  of 
dilute  solutions  (Dawsox),  T.,   1041, 
1896;  P.,  116,  202. 
Volume    and    refractivity   of   dissolved 
substances,      influence     of     complex 
formation     on     the     (Rimbach     and 
Wintoen\  a.,  ii,  810. 
Voltime    concentration    of   a    solution, 
relation  K-tween  density  and  refractive 
index  of  (Foiqiet),  A.,  ii,  393. 
Volume    contraction,     Pulfrich's    ratio 
between    refractive    jwwer    of    liquid 
mixtures  and  (van   Aubel),    A.,    ii, 
169. 
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Volume   method,   Traube's,   applied    to 
biliary  mixtures  of  organic  substances 
(Atkins),  P.,  337. 
Volumes,  atomic,  of  elements  before  and 
after  combination  (Pkideaux),  T., 
2032  ;  P.,  207. 
molecular,  theory  of  (Le  Bas),  A.,  ii, 
1039. 
of  solids  (Stephenson),  A.,  ii,  932. 
specific,  of  the  saturated  vapours  of 
pure  substances  (Young),  A.,  ii,  271. 


W. 

Walden  inversion  (Lutz),  A.,  i,  230  ; 
(Fischer,  Scheibler  and  Groh),  A., 
i,  622  ;  (McKenzie  and  Humphries), 
T.,  121;  P.,  7;  (McKenzie  and 
Clough),  T.,  1016,  2564  ;  P.,  85,  325  ; 
(McKenzie  and  Wren),  T.,  1355 ; 
P.,  181. 
"Washing-apparatus,     automatic    (GRit- 

goire),  a.,  ii,  601. 
Wassermann    reaction,   theory    of  the 

(Gatz  and  Inaba),  A.,  ii,  1093. 
the  constituents  of  tissues  concerned 

in  (Browning,  Cruickshank,  and 

McKenzie),  A.,  ii,  629. 
Water,     constitution     of     (Walden  ; 

Guye),    a.,    ii,    841  ;    (Bousfield 

and  Lovvry),  A.,  ii,  842  ;  (Suther- 
land), A.,  ii,  843. 
colloido-chemical  theory  of  the  con- 
stitution of  (Schade),  a.,  ii,  696. 
molecular    weight     of,     in     different 

solvents  (Bruni  and  Amadori),  A., 

ii,  948. 
viscosity  of  (Hosking),  A.,  ii,  20. 
and    alcohol,    refractive     indices     of 

mixtures    of    (Sidersky),    A.,    ii, 

756. 
vapour  pressure  of  (Krauskopf),  A., 

ii,  688. 
and  ice,  vapour  pressure  of  (Nernst), 

A.,  ii,  826. 
liquid,  vapour,  and  ice,  specific  heat  of, 

(Nernst),  a.,  ii,  844. 
vapour,  photochemical  equilibrium  of 

(Coehn),  a.,  ii,  373. 
vapour,  decomposition   of,  the  silent 

electrical    discharge    (Kernbaum), 

A.,  ii,  818. 
condensation      of,      by      electrolytes 

(Cameron  and  Robinson),  A.,  ii, 

188,  692. 
mixtures  of,  with  non-electrolytes,  free 

energy     of     chemical      action     in 

(Pissaiuewsky    and    Zembisky), 

A.,  ii,  595. 
the     system,     phenylhydrazine     and 

(Blanksma),  A.,  li,  694. 


Water,  behaviour  of,  at  high  pressures 
and  low  temperatures  (Tammann), 
A.,  ii,  495. 
chemical    decomposition    of,    by   the 
a-rays  of  polonium  (Bergwitz),  A., 
ii,  377. 
ionisation   of,   at    high    temperatures 
(Noyes,  Kato,  and  Sosman),  A., 
ii,  257. 
sterilised  by   ultra-violet  light,   pre- 
sence    of    hydrogen    peroxide     in 
(Courmont,  Nogier,  and 

Rochaix),  a.,  ii,  641. 
decomposition  of,  by  hypophosphites, 
in   presence  of  palladium   (Bach), 
A.,  ii,  31. 
action   of,    at  a  red  heat  on   carbon 

monoxide  (Gautier),  A.,  ii,  708. 
temporary  hardness  of  (Noll),  A.,  ii, 

1064. 
hardness    of,    influence    of    the,    on 
bodily  development  (Bkrg),  A.,  ii, 
877. 
physiology    of   (Cohnheim,     Kreg- 
linger,  and  Kreglinger),  A.,  ii, 
138. 
content      in      the      human      organs 

(Magnus-Levy),  A.,  ii,  426. 
Distilled  water,  coefficients  of  absorp- 
tion  of   nitrogen    and    oxygen    in 
(Fox),  a.,  ii,  29. 
Water    of    crystallisation,    eff'ect   of 
continued  grinding  on  (Bleeker), 
A.,  ii,  238. 
action      of,      on      calcium      carbide 

(Masson),  T.,  851  ;  P.,  6. 
Moor  water,  acid  content  of  (Endell), 

A.,  ii,  1005. 
Potable  or  drinking  water,  presence 
of  metals  and  metalloids  in  (Gar- 
RiGOu),  A.,  ii,  705. 
influence   of  salts   in,    on  physical 
development   (Berg  and  Rose), 
A.,  ii,  425. 
estimation    of    the    alkalinity    of 

(COMANDUCCI),  A.,  ii,  1111. 
colorimetric   estimation  of  lead  in 

(Scheringa),  a.,  ii,  1112. 
estimation  of  manganese  in  (RoDEN- 

burg),  a.,  ii,  1000. 
from  Cambridge,  radium  content  of 
(Sattekley),  a.,  ii,  1025. 
Rain     water,     fertilising     value     of 
(Buunnich),  a.,  ii,  647. 
nitrogen   in,   collected  at   Flahult, 
Sweden      (v.      Feiluzen      and 
Lugner),  a.,  ii,  444. 
Barbadoes,  composition   of   (Hall 
and  Bovkll),  A.,  ii,  994. 
River    water    of  the    Cam,    radium 
content    of    (Satterley),    A.,    ii, 
1025. 
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Water  :— 

Biver  water  analyses,  the  correlation 

of  rock  analyses  and  (Shelton),  P., 

110. 
Sea- water,  hydrogen  ion  concentration 
in   (SoREXSEN   and   Palitzsch), 
A.,  ii,  404. 

alkalinity  of  (Ruppin),  A.,  ii,  405, 
452. 

coefficients  of  absorption  of  nitrogen, 
oxygen,  and  atmospheric  carbon 
dioxide  in  (Fox),  A.,  ii,  29. 
Spring  and  mineral  waters  of  Bad 
Diirkheim,  radioactivity  of 
(Levin),  A.,  ii,  478. 

of  Biskra,  ionisation  of  (Nodon), 
A.,  ii,  478. 

from  the  Max  spring  at  Diirkheim, 
arsenic  content  of  (HiSTZ),  A., 
ii,  510. 

Greek  medicinal,  radioactivity  of 
(KoMXEXOs,  Dambergis,  and 
Aegixitis),  a.,  ii,  678. 

of  MiUhausen,  radioactivity  of  the 
(MiJLLER),  A.,  ii,  678. 

from  Plasencia,  Alicante,  and 
Orihuela,  physico-chemical  con- 
stants of  (Chofr£),  a.,  ii,  477. 

thermal,  of  Piombieres,  radio- 
activity of  the  (Brocket),  A.,  ii, 
90,  250. 

of  the  Rohitsch  springs,  deposits 
from  (Leitmeier),  A.,  ii,  49. 

of  Roucegno,  iron-  and  arsenic- 
containing  (Nasini,  Le\'i,  and 
Ageno),  a.,  ii,  222. 

from  Switzerland,  radioactivity  of 
(Schweitzer),  A.,  ii,  768. 

of  the  Tyrol,  radioactivity  of 
(Bamberger  and  Kruse),  A.,  ii, 
570. 

of  the  Valencian  district,  radio- 
activity of  (Chofr^),  a.,  ii,  477. 

in  the  Vosges,  waste,  radioactivity 
of  (Brocket),  A.,  ii,  174. 

analysis  of  gases  from  (Hintz  and 
GrDnhut),  a.,  ii,  1111  ;  (Hen- 
rick),  A.,  ii,  1111. 

detection  of  metalloids  and  metals 
in  (Garbigoi),  A.,  ii,  549. 

estimation   of  the   radioactivity    of 
(H enrich),  a.,  ii,  249. 
Water  analysis : — 

rapid  analysis  of  (Dan6),  A.,  ii,  1004. 
estimation  of  nitrates  in  (Farcy),  A., 

ii,  71 ;  (Chamot  and  Pratt),  A.,  il, 

545. 
e.stimation     of    dissolved    oxygen    in 

(Jouissex),  a.,  ii,  749. 
aerated,  dctction   of  saponin   in,  by 

hemolysis  (KrscoNi),  A.,  ii,  559. 
Water  melon.     See  Cucurbita  cUruUus. 


Waxes  of  the  Conifenz  (Bougault),  A., 

i,  297. 
Wax  oil  (Ekecrantz  and  Litndstrom), 

A.,  i,  805. 
Weber's  acid,  constitution  of  (Jurisch), 

A.,  ii,  950. 
Weighing  (Kuhn),  A.,  ii,  947. 

vacuum  correction  of  (Richards  and 
Baxter),  A.,  ii,  403. 
Weight    of   the    bodv,   acute    falls    in 

(Tobler),  a.,  ii,  632. 
Weights,  molecular,  determination  of,  by 
the  Landsberger-Sakurai  boiling- 
points    method    (Turner),    T., 
1184  ;  P.,  134. 
in  phosphoryl  chloride  as  a  solvent 
(Walden),  a.,  ii,  1036. 
Whartonian  jelly,  silicic  acid  in  (Schulz), 

A.,  ii,  225. 
Wheat,   influence   of  artificial  oxydases 
and  of  metallic  compounds  on  the 
growth  of  (Nasari),  A.,  ii,  1103. 
sterilisation   of  (Schroeder),  A.,   ii, 
1103. 
Wheat  seedlings,  influence  of  fermented 
^  sugar  solutions  on  the  respiration  of 

^         (Kostttsckeff),  a.,  ii,  148. 

influence  of  lipoids  on  the  autolysis 
of  (Kop^.\koff),  a.,  ii,  990. 
White  lead.   See  Lead  hydroxycarbonate. 
White  metal,  estimation  of  tin  in,  by 
electrolysis    (Schnurmaxn),    A.,    ii, 
1115. 
Wines,  fermenting,  action  of  altra- violet 
light   on  (iL\URAiN   and  Warcol- 
lier),  A.,  ii,  231. 
formation    and    destruction    of   acet- 
aldehyde  in  (Trillat),  A.,  ii,  232  ; 
(Trillat     and    Sauton),    A.,    ii, 
438. 
bitter,    formation    of   acraldehyde  in 

(VoLSEXET),  A.,  ii,  738,  909. 
fluorine  in  (Kickton  and  Bihxcke), 

A.,  ii,  889. 
oxidation  in  (Malvezin),  A.,  ii,  151. 
disappearance  of  sulphur  dioxide  from 

(Hubert),  A.,  ii,  152. 
harmlessness  of   sulphurous    acid   in 

(Carles),  A.,  ii,  1104. 
desulphitation  of,  by  means  of  hexa> 
methylenetetramine       (Rouillard 
and  GouJON),  A.,  ii,  239  ;  (Fonzes- 
Diacon).  a.,  ii,  662. 
tartaric  residues  from,  in  an  antique 

vase  (DeNiGt-.s),  A.,  ii,  646. 
Algerian,      presence     of     boron      in 

(DuoA.sT),  A.,  ii,  443. 
Tunisi.in,    boron   in   (Bkrtainchaup 

and  Gauvry),  A.,  ii,  646. 
wliite,    ])hy8iological    action    of    the 
sulphurous    acid   in    (Gactrelkt), 
A.,  ii,  784. 
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{o-Xylene,  Me  :  Me  =  1:2;  m-xylene, 

Wines,  detection  of  benzoic,  cinnamic  and 

salicylic  acids  in  (von.  der  Heide 

and  Jakob),  A.,  ii,  360. 
detection  and  estimation  of  salicylic 

acid  in  (Cattini),  A.,  ii,  1007. 
detection  of  fonnaldehydein  (Hubert), 

A.,  ii,  465  ;  (Surre),  A.,  ii,  808. 
detection  of  hexamethylenetetramine 

in  (Vois^net),  A.,  ii,  466  ;  (Bonis), 

A.,  ii,  466,   761  ;  (Surre),  A.,  ii, 

808. 
detection  and  estimation  of  manganese 

in  (Dumitrescou  and  Nicholau), 

A.,  ii,  1114. 
detection  of  saponin  in,  by  haemolysis 

(RuscoNi),  A.,  ii,  559. 
detection    of    sucrose    in    (Rothen- 

fusser),  a.,  ii,  463. 
detection  of  sulphuric  and  phosphoric 

acids  in  (Hubert  and  Alba),  A.,  ii, 

651. 
detection  and  estimation  of  sulphurous 

acid  in  (Mathieu),  A.,  ii,  650. 
estimation  of   the   volatile    acids    in 

(Roettgen),  a.,  ii,  661. 
estimation  of  the  ash  of  (Dutoit  and 

DuBOUX),   A.,   ii,   552 ;   (Pellet), 

A.,  ii,  1005. 
estimation  of   diy  extract  in   (Mal- 

vezin),  a.,  ii,  461. 
estimation  of  glycerol  in  (Beys),  A., 

ii,  756. 
estimation    of    sulphurous     acid    in 

(Cazenave),  a.,  ii,  544. 
estimation  of  tartaric  acid  in  (Beys), 

A.,  ii,  758. 
Wolframite  from  Carrock  Fell,  Cumber- 
land (Finlayson),  a.,  ii,  308. 
Wood,   carbonisation   of,    production  of 

aldehyde  resins  by  the  (Duchemin), 

A.,  i,  462. 
estimation     of    cellulose     in     (Dmo- 

CHOWSKi  and  Tollens),  A.,  ii,  555. 
Wool,  absorption  of  sulphur  dioxide  by 

(Reychlkr),  a.,  ii,  272. 
Wool  grease  oleins,  hydrocarbons  from 

(Gill  and  Forrest),  A.,  i,  705. 
Worms,  chemical  processes  in  (Lesser), 
A.,  ii,  429. 

X. 

X-rays.     See  Rbntgen  rays  under  Plioto- 

chemistry. 
Xanthen  derivatives  (Kehrmann),   A., 

i,  406. 
Xanthens,    formation    of     (Pope    and 

Howard),  T.,  78,  972  ;  P.,  88. 
Xanthhydryl  bromide,  jjcrchlorate  and 

chloride,     and     their     double     salts 

(Gomberg  and  Cone),  A.,  i,  869. 


Me  :  J/i5  =  l:3;  ])-xylene,  Me:  3/e  =  l:4.) 

Xanthic  acid,  cuprous  methyl,  n-propyl, 
iso- butyl,  amyl,   benzyl,   and  sodium 
benzyl  salts  (Ragg),  A.,  i,  154. 
Xanthine,   formation  of,   from  guanine 

(Fischer),  A.,  i,  336. 
Xanthines,   methylated,   katabolism  of 

(Schmid),  a.,  ii,  728. 
Xanthine  bases,  estimation  of,  in  cocoa 
and    chocolate    (Proohnow),    A.,    ii, 
166. 
Xanthoacetanilide,  ethyl   esther.      See 

Ethylrfithiocarbonatoacetanilide. 
Xanthocarthaminic    acid,    aniline    and 
^-naphthylamine  derivatives  of  (Ka- 
METAKA  and  Perkin),  T.,  1424  ;  P., 
182. 
Xanthone,  salts  of  (Gomberg  and  Cone), 
A.,  i,  872. 
j?erchlorate  (Hofmann,  Metzler,  and 
Lecher),  A.,  i,  187. 
Xanthone-,  3-bromo-  and  3-chloro-  (Gom- 
berg and  Cone),  A.,  i,  58. 
l:8-rfihydroxy-  (v.  Baeyer.Aickelin, 
DiEHL,  Hallensleben,  and  Hess), 
A.,  i,  252. 
Xanthonium  salts,  structure  of  (Hewitt 
and  Thole),  P.,  225. 
perchloTSite    (Hofmann,   Roth,    H6- 
BOLD,  and  Metzler),  A.,  i,  819. 
Xenon,  presence  of,  in  gas  from  thermal 
springs  (Moureu  and  Lepape),  A., 
ii,  136. 
dispersion     of      (Cuthbertson     and 

Cuthbertson),  a.,  ii,  561. 
molecular  weight  of   (Watson),   T., 

833;  P.,  70. 
solubility  of,  in  water  (v.  Antropoff), 
A.,  ii,  409. 
Xeronic  anhydride  (Fighter  and  Ob- 
laden),  A.,  i,  87. 
Xeronic-^-tolil  (Fichtek  and  Obladen), 

A.,  i,  88. 
0-,  m-,  and  p-Xylene,  absorption  spectra 

of  (Mies),  A.,  ii,  563. 
Xylenes,    nitrotoluenes  and   toluidines, 
freezing  mixtures  of  (Fischer),  A., 
i,  309. 
heat  of  combustion  of  (Richards  and 
Jesse),  A.,  ii,  269. 
p-Xylenes,  dmitro-  (Blanksma),  A.,  i, 

661. 
m-Xyleneazoglutacononic    acid,    ethyl 
ester,    ?;i-xylylhydrazone    (Henkich, 
Reichenburg,  Nachtigall,  Thomas, 
and  Baum),  A.,  i,  901. 
?n-6-Xylenol     from     dehydracetic    acid 

(Carlinfanti),  a.,  i,  732. 
o-3-Xylidine,    absorption    spectrum    of 

(Purvis),  T.,  1552. 
7n.-2-Xylidine,  absorption     si>ectruiu    of 
(Purvis),  T.,  1552. 
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[o-Xylene,  Me:  Me  =  \:2  ;  m-xylene, 

m-4-Xylidine,  and  its  condensation  pro- 
duct with  acetaldehyde,  absorption 
spectra  of  (Purvis),  T.,  644;  P., 
56. 

s-Xylylacetic  acid,  ethyl  ester  (Cabr£), 
A.,  i,  620. 

?n-Xylyl-5-ar8iiiic  acid,  4-amino- 
(Benda),  a.,  i,  148. 

^-Xylyl-5-arsiiiic  acid,  4-amino-  (Farb- 

WERKE    VORM.     MeISTER,     LUCIITS,    k, 

BRiJsiNG),  A.,  i,  532. 
o-Xylylene    bromide,     syntheses    with 
(ScHOLTZ   and   Wolfbum),    A.,  i, 
771. 

cyanide,  sjm theses  with  (Hinsbekg), 

A.,  i,  486. 

condensation  of  ethyl  oxalate  with 

(WisLicExus  and  Penxbobf),  A., 

i,  560. 

wi-Xylylene,derivatives  of  (Autexbieth 

and  Beutiel),  A.,  i,  61. 
i>-Xylylene,  derivatives  of  (Auten rieth 
and  Bextttel),  A.,  i,  61. 

cyanide,  condensation  of  ethyl  oxalate 
with  (WisLicENTJS  and  PEiraDOBF), 
A.,  i,  560. 
6-7n-Xylyleneazo-l-7?i-xylyl-6-pyrid- 

azone-3-carboxylic    acid    (Hexrich, 

Reichenbckc;,  Nachtigall.Thomas, 

and  Baum),  A.,  i,  901. 
o-Xylylenediisoamyiammoniam  bromide 

and  iodide  (Scholtz  and  Wolfbum), 

A.,  i,  773. 
o-Xylylenedii^soamyldiamine     (Scholtz 

and  Wolfrum),  A.,  i,  773. 
o-Xylylenedipropylammoniom    bromide 

(Scholtz  and  Woi.frum),  A.,  i,  773. 
Q-Xylylenedipyridininm        ferrichloride 

(Scholtz),  A.,  i,  97. 
^-Xylyleneglycol,    monoethyl    ether  of 

(AuTKNBiETH  and  Bkuttel),  a.,  i, 

60. 
Xylylenepentamethylenezylylenedi- 

amine   Scholtz  and  Wolfrum),  A., 

i,  773. 
oXylylenetetrahydroqainoloniam, 

bromide  and  picrate  of  (Scholtz  and 

Wolfrum),  A.  i,  773. 
s-Xylylethanol,    and    its    acetate    and 

phenylurethane  (Carb*),  A.,  i,  620. 
0-   and  jB-Xylyl    ethers   (Zeltner  and 

Tarasoff),  A.,  i,  316. 
o-Xylyl  ethyl  ether  (v.  Brauk),  A.,  i, 

479. 
1:2:4-Xylylhydrazi]ie,   and    its    hydro- 
chloride (Padoa  and   Graziani),  A., 

i,  510. 
1:3:6-Xylylhydrasine  hydrochloride 

(Padoa  and  Graziani),  A.,  i,  778. 
o-Xylylmethylaniline  (v.  Braun),  A.,  i, 

506. 


Me  •  Me  =  \:Z  ;  ^-xylene,  Me  :  Me—IA.) 


Yeast,    influence   of   nutrition    on    the 
diastase  formation  of   (Saito),  A., 
ii,  644. 
preparation  of  the  proteoljrtic  ferment 

of  (Koelker),  a.,  i,  798. 
fermentation   of   galactose  by  (Har- 
den andNoRRis),  A.,  ii,  989. 
action  of  sodium  selenite  on  the  pro- 
duction   of    carbon  dioxide    from 
(Korsakoff),  A.,  ii,  989. 
reducing  properties  of  (Rosenthaleb), 

A.,  ii,  1089. 
phosphorus  in  (Buchxer  and  Haehn), 

A.,  ii,  989. 
beer,  a  methylglucase  in  (Bresson), 
A.,  i,  798. 
Yeast  cells,   the  role  of  diffusion  in  fer- 
mentation bv  (Slatob  and  Sand),  T., 
922  ;  P.,  85";  (Brown),  P.,  130. 
Yeast  juice,  antiprotease  of  (Buchneb 
and  Haehn),  A.,  i.,  648. 
action   on   hexose    and  a    phosphate 
(Young),  A.,  i,  12. 
Yellow  pine  oil  (Scbimmel  &  Co.),  A., 

i,  329. 
Ylang-ylang    oU.    (Schimmel  &    Co.), 
A.,  i,  329  ;  (RouRl  Bertband  FiLS, 
Dupont  and  Labaune),  A.,  i,  756. 
Yohimbine,    action    of,    on    the    heart 

(Tait),  a.,  ii,  434. 
Ytterbiom,  resolution  of  (Welsbach), 

a.,  ii,  128  ;  (Urbain),  A.,ii,  957. 
Yttrium,   action  of,  on  the  frog's  heart 

(Mines),  A.,  ii,  525. 
Yttrium  nitrate   (Tanatab   and   VoL- 
JANSKI),  A.,  i,  809. 
basic  nitrate  of  (James  and  Pbatt), 

A.,  ii,  713. 
oxide,  specific  heat  of  (Tanatab  and 
Voljansky),  a.,  ii,  296. 
Yttrium,   organic  salts  (Tanatab  and 
VoLJANSKi),  A.,  i,  809. 


Zein,    action    of   the   gastric   juice  on 

(Baqlioni),  a.,  ii,  625. 
analysis  of  (Osbobne  and   Liddle), 

A.,  i,  598. 
Zeolites,  solution  of  heavy  vapours  in 

(Grandjean),  a.,  ii,  311. 
artificial,  reactions  of  (DoBoscHEWSKY 

and  Babdt),  A.,  ii,  615. 
Zine,  spectrum  of  <Pa8CHKn),  A.,  ii,  3  ; 

(Royds),  a.,  ii,  87. 
photoelectric    effect    of,     in    hexane 

(JAFFit),  A.,  ii,  681. 
electrolytic  formation  of  films  of,  on 

the  surface  of  liquids  (Freundlich 

and  NoviKow),  A.,  ii,  577. 
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Zinc,   reduction  of,  by  mercury  (Ceen- 

SHAw),  A.,  ii,  258. 
action   of,    in   manurial   experiments 

(Ehrenbeug),  a.,  ii,  236. 
Zinc    alloys    with    copper,    conditions 

which    determine   the   composition 

of   electro-deposited    (Field),    A., 

ii,  38. 
with  magnesium  and  cadmium  (Bruni, 

Sandonnini  and  Quercigh),    A., 

ii,  954. 
with  mercury  (Cohen  and  Inouye), 
A.,  ii,  37. 

electro-chemical  investigation  of 
(Richards  and  Garrod- 
Thomas),  a.,  ii,  384. 

E.M.F.    of   (Crenshaw),    A.,     ii, 
258. 
Zinc  salts,  action  of  solutions  of  borax 

on  (Borchers),  A.,  ii,  1065. 
colour   test  for  (Gampo  y  Cerdan), 

A.,  ii,  1111. 
Zinc  chloride,  catalytic  action  of,  in  the 

condensation   of   aromatic    ketones 

with  amines   (Reddelien),   A.,    i, 

746. 
barium,      calcium,      and      strontium 

chlorides  (Ephraim   and    Model), 

A.,  ii,  851. 
oxychlorides  (Driot),  A.,  ii,  614. 
^richromate  (Groger),  A.,  ii,  300. 
hydrazide  (Ebler  and  Krause),  A.,  ii, 

614. 
ammonium,  barium,  calcium,  potass- 
ium, sodium,  and  strontium  iodides 

(Ephraim  and  Model),  A.,  ii,  851. 
oxide,   heat  of  combination   of,    with 

sodium  oxide  (Mixter),  A.,  ii,  828. 
sulphate,      action     of,      with     alum 

(Schweissinger),  a.,  ii,  615. 
thallium  sulphate  and  selenate  (Tut- 

ton),  a.,  ii,  127. 
hyposulphite,    and   sodium    sulphite, 

double  salt    of   (Farbenfabriken 

VORM.  F.  Bayer  &Co.),  A.,  ii,  411. 


Zinc   organic   compounds,    reaction  be- 
tween, and  unsaturated  compounds 
(Kohler  and  Heritage),    A.,    i, 
484. 
mixed,    syntheses   with   (Blaise  and 
Koehler),  a.,  i,  297. 
Zinc,  reactions  of  (Pinekua  Alvarez), 
A.,  ii,  454. 
assay  of,    with    the    "decomposition 
flask  "   (Berl  and  Jxjrkissen),  A., 
ii,  243. 
estimation  of  (Voigt),  A.,  ii,  74. 
electrolytic     estimation     of    (Spear, 
Wells,  and  Dyer;  Spear),  A.,  ii, 
455. 
estimation  of,  by  weighing  as  sulphate 
(Sullivan  and  Taylor),  A.,  ii, 
455. 
estimation   of,   in   the   presence    of 
iron  (Taylor),  A.,  ii,  158. 
volumetric  estimation  of  (Rupp),  A.,  ii, 
243  ;  (Grossmann  and  Holter),  A., 
ii,  349. 
Zinc  ores,  analysis  of  (Voigt),  A.,  ii, 

74. 
Zircon,  crystalline  form  of,  in  sanidiuite, 
and  influence  of  radium   rays  on  the 
coloration  of  (Brauns),  A.,  ii,  9. 
Zirconium,   metallic   (Weiss   and  Neu- 
mann),  A.,   ii,  217  ;    (Wedekind 
and  Lewis),  A.,  ii,  302. 
arc   spectrum  of  (Bachem),    A.,    ii, 

670. 
alloy    with     iron    (Wedekind     and 
Lewis),  A.,ii,  303. 
Zirconium  oxide  (zirconia)  from  titanium 
minerals  (Hofmann),  A.,  ii,  1073. 
dioxide,   natural     (Weiss    and    Leh- 

mann),  a.,  ii,  133. 
silicide,  colloidal  (Wedekind),  A.,  ii, 

1074. 
sulphates  (Hauser  and  Herzfeld), 
A.,  ii,  872. 
Zirconium  earths,  natural  (Wedekind), 
A.,  ii,  218. 
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